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A
s a dentist w

ith m
aster’s degree in public health, I prom

oted fluoridation of 
public w

ater for about the first 25 years of practice.  I now
 consider fluoridation to be one 

of the greatest public health blunders of the 20
th C

entury.  B
elow

 is a brief sum
m

ary of 
reasons not to fluoridate P

ortland’s public w
ater. 

 
• 

Too m
uch fluoride is already being ingested, even w

ithout fluoridation.  U
rine, 

blood serum
 concentrations and increased dental fluorosis from

 10%
 to 40%

 of 
children confirm

 m
any are ingesting too m

uch fluoride from
 m

any sources.  
• 

C
D

C
 A

S
TD

R
 reports <0.02 ppm

 fluoride serum
 concentration is norm

al, m
any 

have higher serum
 fluoride concentrations.  A

dding additional fluoride w
ill cause 

significant harm
 to m

ost of the population. (A
ppendix 65 exam

ples) 
• 

Fluoride can be toxic and like lead and arsenic appears to have no low
est 

threshold of safety.  Few
 studies have looked at the synergistic effects of fluoride 

and other toxicants. 
• 

B
rains are m

ore im
portant than teeth.  O

ver 90%
 of hum

an studies on fluoride 
and hum

an brain report fluoride low
ers IQ

, especially cognitive reasoning. For 
every dollar spent on fluoridation, w

e have an estim
ated $6,000/year negative 

econom
ic im

pact. 
• 

Fluoride is an enzym
atic reactor affecting m

any body functions. 
• 

B
enefits of ingesting fluoride no longer exist. D

ecay rates are not significantly 
affected w

ith fluoridation or the cessation of fluoridation. 
• 

Fluoride concentrations of caries and caries free teeth are sim
ilar. (P

roponents 
do not suggest an “optim

al” fluoride concentration for teeth.) 
• 

Federal and O
regon regulatory oversight has in part been given to the FD

A
 

C
D

E
R

, and O
regon B

oard of P
harm

acy.  These agencies m
ust be contacted for 

approval to m
arket substances intended to prevent disease. 

• 
The sperm

, egg, fetus and infant appear to be m
ost at risk from

 fluoride. 
• 

M
ost countries, dental associations and drug regulatory agencies w

orld w
ide are 

opposed to fluoridation. 
• 

Fluoride substances added to fluoridate w
ater are industrial chem

icals frequently 
contam

inated w
ith arsenic, lead and other toxins.  W

e purchase fluoridation 
com

pounds from
 C

hina w
hich C

hina’s C
D

C
 says don’t sw

allow
. 

• 
If only the alleged benefits to teeth are considered and no risks are accepted, 
fluoridation looks O

K
.  If both benefits and risks are considered for the entire 

body, then fluoridation becom
es one of public health’s greatest blunders w

ith 
enorm

ous costs.   
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 I. 
C

O
N

G
R

ESS H
A

S D
EFIN

ED
 FLU

O
R

ID
E A

S A
 D

R
U

G
, N

O
T A

 FO
O

D
.  .   .  P 8 

A
. R

egardless of C
oncentration or W

hether the M
anufacturer Increases or 

D
ecreases the C

oncentration of Fluoride in W
ater, the Intent to Prevent 

D
isease D

efines Fluoridation as a D
rug. 

B
. A

ccording to R
epeated Statem

ents by the FD
A

 and U
nder a Freedom

 of 
Inform

ation R
equest, the FD

A
 C

onfirm
ed the A

ctive Ingredients in the 
W

ater Fluoridation D
rugs are U

napproved D
rugs  

C
. The FD

A
 responded to R

epresentative K
en C

alvert that Fluoride is a D
rug.  

D
. The W

ashington State B
oard of Pharm

acy C
onfirm

ed Fluoride is a 
Prescription D

rug under State and Federal Law
. 

E. 
The Idaho B

oard of Pharm
acy also C

onfirm
ed Fluoride is a D

rug 
F. 

Pharm
acists R

equire a D
octor’s Prescription to Purchase Fluoride for 

Ingestion.  Pharm
acists w

ill also C
onfirm

 that Fluoride for Ingestion is N
ot 

an FD
A

 approved D
rug.   

G
. Professional and Public O

pinion, Proponents and O
pponents A

ll A
gree:  

the A
ddition of Fluoridation C

hem
icals is D

one w
ith the Intent to Prevent 

D
isease, D

ental C
aries.    

H
. The U

.S. Suprem
e C

ourt has C
onfirm

ed that it is C
ongress and the 

Language of Its Statutes that C
ontrols the Jurisdiction of the Food and 

D
rug A

dm
inistration.   (FD

A
 v. B

row
n &

 W
illiam

son, 529 U
.S. 120 (2000)) 

I. 
The FD

A
 C

D
ER

 has D
efined Fluoride as a D

rug in Toothpaste. 
  

II. 
C

O
N

G
R

ESS H
A

S M
A

N
D

A
TED

 TH
E FD

A
 TO

 R
EG

U
LA

TE D
R

U
G

S.   .   .    .  . P 15 
A

. For the Safety of the Public, the FD
A

 D
rug A

pproval R
egulatory 

Enforcem
ent M

ust be Im
plem

ented IM
M

ED
IA

TELY - -  EM
ER

G
EN

C
Y 

A
C

TIO
N

. 
B

. C
ongress’ M

andate to the FD
A

 C
D

ER
 to Ensure the Safety of D

rugs is N
ot 

U
pheld by D

elegating D
rug R

egulatory A
uthority to the EPA

, an A
gency 

that has N
o Em

pirical Evidence of the Safety or B
enefits of W

ater 
Fluoridation and N

o M
ission or Intent to Seek or R

equire Evidence of 
Safety or B

enefit. 
C

. The Fluoridated W
ater D

rug M
anufacturers are in Violation of Title 21  

D
. The IO

M
 (Institute of M

edicine) is C
lear that the R

ole of D
rug A

pproval is 
w

ith the FD
A

.   
E. 

The Surgeon G
eneral’s O

ffice also R
elies on the FD

A
 for D

rug A
pproval. 

F. 
The FD

A
 has N

o R
ecords of C

ongressional A
pproval for FD

A
 to R

elinquish 
D

rug R
egulatory A

pproval for the W
ater Fluoridation D

rug or 
C

ongressional A
pproval for EPA

 to A
ssum

e Jurisdiction as R
elated to 

Public W
ater System

s.   
G

. FD
A

’s Effort to R
em

ove U
napproved D

rugs From
 the M

arket 
 III. 

C
O

N
G

R
ESS 

H
A

S 
PR

O
H

IB
ITED

 
TH

E 
EPA

 
(EN

VIR
O

N
M

EN
TA

L 
PR

O
TEC

TIO
N

 A
G

EN
C

Y) FR
O

M
 R

EG
U

LA
TIN

G
 FLU

O
R

ID
E FO

R
 H

EA
LTH

 
R

ELA
TED

 PU
R

PO
SES .   . .   .   .   .   .   .   .   .   .   .       .   .     .   .    .    . P 20 

A
. The SD

W
A

 w
ith G

ood R
eason and C

ause, Prohibits the EPA
 from

 
R

egulating the A
ddition of Fluoride to W

ater for H
ealth C

are Purposes.   
B

. The EPA
 C

ould N
ot Enter Into an M

O
U

 W
ith the FD

A
 W

hich R
equires the 

EPA
 to Violate the SD

W
A

.  If the EPA
 D

id, Then the M
O

U
 is Invalid.  The 
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M
O

U
 is R

egarding Food, N
ot D

rugs. 
C

. The D
ecision to add the Fluoridation D

rug to W
ater at the State or Local 

Level does N
ot Exem

pt Those State and Local A
gencies from

 other G
eneral 

Law
s such as G

aining FD
A

 A
pproval and Licensing for the M

arketing of 
D

rugs. 
D

. The EPA
 C

orrectly U
nderstands the SD

W
A

 and the FD
A

 Violates the Intent 
of the SD

W
A

 and the M
andate of the FFD

C
A

.    
E. 

The SD
W

A
 is the Federal Law

 Intended to Protect Public W
ater System

s 
from

 H
arm

ful C
ontam

inants. 
F. 

EPA
 w

as N
ot able to Identify any Em

pirical Scientific D
ata B

ecause the 
SD

W
A

 does N
ot A

uthorize the EPA
 w

ith D
rug R

egulatory A
pproval. 

G
. The EPA

 Scientists are O
pposed to Fluoridation and In Sharp C

ontrast to 
the A

m
erican D

ental A
ssociation’s (A

D
A

)/C
D

C
 C

laim
 that Fluoridation B

oth 
Prevents D

ecay and is N
ecessary. 

H
. The FD

A
 R

efusal to Enforce R
egulatory A

ction in D
enial (FD

A
 2007-P-0346) 

is in Error and the FD
A

’s Legal R
eference

1  R
elates to C

ontam
inants Found 

in or A
dded to Public W

ater System
s, not to the A

ddition of D
rugs, the 

M
anufacturing of D

rugs or the M
arketing of D

rugs by Public W
ater 

System
s.   The SD

W
A

 does N
ot give States Prim

acy of O
versight and 

Enforcem
ent for D

rug M
anufacturing or M

arketing.    
I. 

The EPA
’s D

ecem
ber 2010 report, “Fluoride: D

ose-R
esponse A

nalysis  For 
N

on-cancer Effects” is a violation of the SD
W

A
, FFD

C
A

, R
easonable 

Scientific Judgm
ent, Scientific Evidence, Ethics, and C

om
m

on Senses.   
 

IV. C
U

R
R

EN
T 

A
PPR

O
A

C
H

ES 
FO

R
 

Q
U

A
N
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G

 
D

O
SE-R

ESPO
N

SE 
IN

C
LU

D
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M
EA

SU
R

ED
 C

O
N

C
EN

TR
A

TIO
N

S IN
 SU

B
JEC

T TISSU
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A
. Serum

 Fluoride C
oncentration 

B
. U

rine Fluoride C
oncentration 

C
. O

ther H
um

an Tissue Fluoride C
oncentrations 

D
. M

any are Ingestion Too M
uch Fluoride 

 V. 
C

O
N

G
R

ESS H
A

S N
O

T A
U

TH
O

R
IZED

 TH
E C

D
C

 TO
 PR

O
VID

E G
U

ID
A

N
C

E O
N

 
TH

E 
D

O
SA

G
E 

O
R

 
C

O
N

C
EN

TR
A

TIO
N

 
O

F 
FLU

O
R
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PU
B

LIC
 

W
A

TER
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A
. The C

D
C

 does N
ot have an A

pproval Process for Fluoridation. 
B

. The C
D

C
 does N

ot have A
uthorization to R

ecom
m

end U
napproved  

 
and Therefore Illegal D

rugs, such as Fluoridation.   
C

. The C
D

C
 does N

ot have Em
pirical D

ata or R
andom

ized C
ontrolled Trials on 

Safety or Efficacy of Fluoridation at any concentration.   
D

. The 
C

D
C

 
does 

N
ot 

have 
R

C
Ts 

or 
Scientific 

Evidence 
to  

Support the C
laim

 that Fluoridation is O
ne of the Ten G

reat Public H
ealth 

A
chievem

ents of the 20
th C

entury.   
VI. C

O
N

G
R

ESS 
H

A
S 

N
O

T 
A

PPR
O

VED
 

TH
E 

FD
A

/EPA
 

M
O

U
2 

A
N

D
 

TH
E 

M
O

U
 

R
ELA

TES TO
 FO

O
D

, N
O

T D
R

U
G

S.  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  P 35 
A

. The M
O

U
 (A

ppendix P, 225-79-2001) B
etw

een the EPA
 and the FD

A
 is an 

�������������������������������������������������������������

1 The C
R

S R
eport R

L 30022 “Sum
m

aries of Environm
ental Law

s A
dm

inistered by the EPA
 reference by the FD

A
 D

enial w
as not 

available at http://w
w

w
.nceonline.org/N

LE/C
R

Sreports/B
riefingB

ooks/Law
s/g.cfm

.  Perhaps it has been rem
oved or is not available 

to the public.  A
 search of R

C
S docum

ents located the January 7, 2008 C
R

S R
eport for C

ongress: Sum
m

aries of M
ajor Statutes 

A
dm

inistered by the EPA
. A

t http://assets.opencrs.com
/rpts/R

L30798_20080107.pdf 
2 A

ppendix 1 EPA
/FD

A
 M

O
U
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A
greem

ent as to H
ow

 the “Food” R
egulation A

uthority of the FD
A

 w
ill be 

H
arm

onized w
ith the “W

ater” R
egulation A

uthority of the EPA
  

B
. The FD

A
 C

D
ER

 denial specifically references the M
O

U
  

C
. The M

O
U

 Stipulates A
reas of A

greem
ent B

etw
een the EPA

 and FD
A

.  
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O
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G
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ESS H

A
S N

O
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A
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N
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D

IETA
R

Y SU
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TS C

EN
TER

 FO
R
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O
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N

D
 A

PPLIED
 

N
U

TR
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N
 FR

O
M

 M
ISB

R
A

N
D

IN
G
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E W

A
TER

 FLU
O

R
ID

A
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R
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G
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N
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R
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O
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ID
E A

S A
 FO

O
D

 O
R

 D
IETA

R
Y SU

PPLEM
EN

T.   .        P 40 
A

. A
 C

onflict exists betw
een fluoride defined by C

ongress as a D
rug

3 and 
FD

A
’s B

ottled W
ater R

ule at 21 C
FR

 165.110(b)(4)(ii). 
B

. Fluoride is a Poison, N
ot a Food.  Fluoride is Exem

pt from
 Poison Law

s 
w

hen R
egulated as a D

rug and is not Exem
pt as a Food.  Fluoride is H

ighly 
Toxic and D

efined as a Poison.   
C

. The M
O

U
 at H

.  The FD
A

 duty is to Protect the Public from
 Poisons. 

D
. Fluoride is N

ot a Food.  
E. 

Fluoride is N
ot a D

ietary Supplem
ent.   

F. 
Public W

ater System
s Provide C

oncentration, N
ot D

osage. 
 

 VIII. 
U

N
LESS FD

A
 C

D
ER

 A
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O
VED
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E C

ITY O
F PO

R
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N
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 W
ILL B
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N

U
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R
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N
D

 M
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R
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STO

M
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S B
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TH
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ETA
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N
D

 
W

H
O

LESA
LE TH

E M
ISB

R
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N
D

ED
, A

D
U
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A

TED
, ILLEG

A
L FLU

O
R

ID
A

TED
 

W
A

TER
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R
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G
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A
. Fluoride: a Protected Illegal D

rug.  
B

. M
ost D

eveloped C
ountries N

o Longer Fluoridate or R
ecom

m
end Fluoride 

Supplem
ents, in part because Their D

rug R
egulatory A

gencies have N
ot 

A
pproved Fluoride for Ingestion for the Prevention of D

ental C
aries.  

C
.  ‘C

ontam
inants' in D

rinking W
ater are M

aterials that are N
ot D

esired. 
D

. The Fluoridated W
ater D

rug C
ontributes to an A

ggregate Excess Fluoride 
Exposure for Som

e Individuals and Subpopulations.  
E. 

D
eterm

ining R
isk and Safety 

 
IX. 

FLU
O

R
ID

E’S LA
C

K
 O

F B
EN

EFIT.   .   .   .   .   .   .   .   .   .   .   .   .     .    .   .  P 48 
A

. C
urrent scientific literature is generally finding little or no effectiveness 

from
 fluoridation 

B
. C

om
paring N

ations D
oes N

ot Find B
enefit.  C

urrent Effectiveness Studies 
C

oncur, Little or N
o D

etectable B
enefit from

 fluoridation. 
C

. C
om

paring 50 U
SA

 States D
oes N

ot Find B
enefit From

 Fluoridation. 
D

. C
om

paring C
ounties in W

ashington State D
oes N

ot Find a B
enefit from

 
Fluoridation 

E. 
C

avities have been R
educed R

egardless of Fluoridation. 
F. 

R
esearch Finding Little or N

o B
enefit from

 Fluoridation  
G

. Experts 
D

isagree 
on 

Factors 
for 

D
ental 

C
aries 

R
eduction 

and 
Find 

Fluoridation U
nnecessary.  

H
. IA

O
M

T R
eports N

o D
iscernible H

ealth B
enefit w

ith Fluoridation 
I. 

C
essation of fluoridation has not been show

n to usually result in an 
increase in dental decay. 

�������������������������������������������������������������

3 21 U
.S.C

. 321 C
H

APTER II—
D

EFIN
ITIO

N
S   (g)(1)(A) AN

D
 (B) 
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J. 
Potential B

enefit of Ingesting Fluoride Through A
ge 8. 

K
. M

easured 
C

ost 
for 

D
ental 

Treatm
ent 

is 
N

ot 
Low

er 
in 

Fluoridated 
C

om
m

unities. 
 X. 

 EVID
EN

C
E O

F FLU
O

R
ID

E H
A

R
M

 A
T LO

W
 LEVELS.   .     .   .    .  P 61    

 
A

. H
A

R
M

 TO
 TEETH

:  A
m

erican A
cadem

y of Pediatrics recom
m

ends N
O

 
prescription fluoride before age 6 m

onths and one cup of fluoridated w
ater 

(0.25m
g) 6 m

onths to 3 years of age. Pediatrics M
ay 1998 Vol. 95, N

um
ber 5   

R
E9511.   Teratogenicity, A

ltered G
row

th and Functional D
eficit. 

B
. Likely and Possible H

arm
 to the B

rain and IQ
 from

 Fluoride: Teratogenicity, 
A

ltered G
row

th, and Functional D
eficit. 

.  .   .   .   .   .  .   .   P  67 
C

. Likely and Possible H
arm

 to the Thyroid from
 Fluoride: Teratogenicity, 

A
ltered G

row
th, and Functional D

eficit.      
 

 
P  86 

D
. Likely and Possible H

arm
 of C

ancer: Teratogenicity, A
ltered G

row
th, 

Functional D
eficit, and D

eath. 
 

 
 

 
P  103 

E. 
Likely and Possible D

am
age to K

idney: Teratogenicity, A
ltered G

row
th, and 

Functional D
eficit. 

 
 

 
 

 
 

P 118 
F. 

Likely and Possible D
am

age to G
I Tract: Teratogenicity, A

ltered G
row

th, 
and Functional D

eficit. 
 

 
 

 
 

P 134 
G

. Likely and Possible R
isk of Im

m
une System

 D
am

age: Teratogenicity, 
A

ltered G
row

th, and Functional D
eficit.  

 
 

 
P 141 

H
. Likely and Possible H

arm
 to the R

eproductive System
: Teratogenicity, 

A
ltered G

row
th, and Functional D

eficit.  
 

  
 

P 142 
I. 

Likely and Possible H
arm

 of Fluoride on the Pineal G
land: Teratogenicity, 

A
ltered G

row
th, and Functional D

eficit.  
 

 
 

P 153 
J. 

Likely and Possible H
arm

 from
 Fluoride w

ith A
rthritis: Teratogenicity, 

A
ltered G

row
th, and Functional D

eficit.  
 

 
 

P 156 
K

. Likely and Possible H
arm

 to B
ones: Teratogenicity, A

ltered G
row

th, and 
Functional D

eficit.  
 

 
 

 
 

 
P 164 

 XI. N
O

 U
N

FA
VO

R
A

B
LE LA

W
 IS K

N
O

W
N

 FO
R

 TH
IS C

O
M

M
EN

T &
 A

D
VISO

R
Y  P 173 

A
. M

ost W
estern Europe G

overnm
ents, C

hina, Japan, M
ost of B

ritish 
C

olum
bia, and Thousands of U

S C
ities have B

anned, Prohibited, Stopped, 
or N

ever Started Fluoridation 
B

. A
lthough M

ost European D
ental A

ssociations N
o Longer R

ecom
m

end 
Ingesting Fluoride, M

ost English Speaking D
ental A

ssociations D
isagree. 

C
. A

lthough N
o N

ational D
rug R

egulatory A
gency W

orld-W
ide is K

now
n to 

have A
pproved Fluoridation, U

S Public H
ealth A

gencies Prom
ote and 

M
arket Fluoridation D

isregarding the Im
portance of D

rug R
egulatory 

A
pproval to Protect the Public.   

D
. A

lthough N
o H

igh Q
uality Studies are Provided to Support the C

laim
 of 

Either Safety or Efficacy, the A
m

erican D
ental A

ssociation (A
D

A
), 4 C

enters 
for D

isease C
ontrol, 5 and O

thers Prom
ote the Fluoridated W

ater D
rug 

C
laim

ing it is B
oth Safe and Effective. 

 XII. PR
O

M
O

TER
S O

F FLU
O

R
ID

A
TIO

N
   .   .   .   .   .   .   .   .   .   .   .   .   .   .    .   P 174 
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4 w
w
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eterm

ining the Level of C
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 is M
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D

eterm
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o A
dverse H

ealth Effects are “Likely,” 
“Possible,” or “A

nticipated” A
N

D
 an A

dditional “M
argin of Safety” is 

Provided. Instead EPA
 required the N

R
C

 (2006) report to be at the level of 
“A

bsolute C
ertainty” of H

arm
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C
. The D

R
A

 (2010) is C
onfusing and N

eeds to Provide C
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in W

hat the D
R

A
 C

overs (Includes) and W
hat the D

R
A

 D
oes N

ot C
over 

(Excludes) and the O
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asis for the R
fD
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D

. The Preface of the D
R

A
 R

eport R
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R
C

 (2006) R
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of the collected evidence of various health endpoints and total exposure to 
fluoride, the com

m
ittee concludes the EPA

’s M
C

LG
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low
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W

A
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ot A
ppear to Perm
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axim
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ontam
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F. 

R
fD
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eterm
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R

A
 is Flaw
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oes N

O
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The R
fD

 M
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ered to 0 m
g F/kg/day for Infants, 0.002 m

g F/kg/day 
for C

hildren and 0.01 m
g F/kg/day for A

dults w
ith the M

C
LG
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ppm
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H

S M
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ot A
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e Prim
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O
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rtificial Fluoridation, but M
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dhere to the FFD

C
A
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FD
A

 C
D

ER
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egulatory A
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R

A
 R

eport So Local G
overnm
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ust R
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 Shift: D

eterm
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ore Protective than D
eterm

ining 
W

hether a Substance is H
arm

ful Enough to B
e R

em
oved From

 W
ater.   

J. 
The D

R
A

 States: “This docum
ent provides a detailed review

 of available 
dose-response data from

 published and peer-review
ed studies for the 

follow
ing endpoints as they relate to fluoride exposure from

 drinking w
ater: 
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pproaches for Q
uantifying D
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 C
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I. 
C

O
N

G
R

ESS H
A

S D
EFIN

ED
 FLU

O
R

ID
E A

S A
 D

R
U

G
, N

O
T A

 FO
O

D
. 

 
A

. 
R

egardless of C
oncentration or W

hether the M
anufacturer Increases 

or D
ecreases the C

oncentration of Fluoride in W
ater, the Intent to Prevent D

isease 
D

efines Fluoridation as a D
rug.  Fluoride is a poison and exem

pt from
 poison law

s 
w

hen used as a drug. 7 

1. 
“21 U

.S
.C

. 321 C
H

A
P

TE
R

 II—
D

E
FIN

ITIO
N

S
   (g)(1) The term

 
"drug" m

eans (A
) articles recognized in the official U

nited S
tates P

harm
acopoeia, official 

H
om

oeopathic P
harm

acopoeia of the U
nited S

tates, or official N
ational Form

ulary, or 
any supplem

ent to any of them
;”    

 
S

odium
 Fluoride is listed in the 2007 U

S
 P

harm
acopoeia pages 3194-3196. 8  

C
ongress and the P

resident have clearly defined drugs, and fluoride is listed as one of 
the drugs. 

Fluoride is exem
pt from

 Federal and state “poison” and “highly toxic” law
s as a 

drug
9  and not exem

pt as a food.     

21 U
.S.C

. 321 C
H

A
PTER

 II—
D

EFIN
ITIO

N
S   (g)(1)(A

), is sufficient grounds and 
cause for H

H
S

/C
D

C
 to im

m
ediately insist FD

A
 C

D
E

R
 take enforcem

ent action and 
require N

D
A

 approval (U
S

 Food and D
rug A

dm
inistration C

enter for D
rug E

valuation and 
R

esearch N
ew

 D
rug A

pplication).  The follow
ing pages are additional and added 

evidence for im
m

ediate em
ergency action. 

C
ongress has not exem

pted fluoride from
 drug law

s as a food nor exem
pted 

public w
ater system

s, cities, or state legislatures from
 the FFD

C
A

 as drug 
m

anufacturers.  C
ongress has not authorized H

H
S

/C
D

C
 or E

P
A

 adm
inistrators to m

ake 
drug safety and efficacy determ

inations. 

2. 
A

nd again: “21 U
.S

.C
. 321 C

H
A

P
TE

R
 II—

D
E

FIN
ITIO

N
S

   (g)(1) 
The term

 "drug" m
eans . . . (B

) articles intended for use in the . . . prevention of disease 
in m

an or other anim
als;”  

  H
H

S
 suggests, “C

om
m

unity w
ater fluoridation is a m

ajor factor responsible for 
the decline of the prevalence and severity of dental caries (tooth decay) during the 
second half of the 20

th century.” 10  
  

 A
t #12, the D

R
A

 report asks R
eview

ers:  
 

“D
o you support the O

W
’s conclusion that an R

fD
 of 0.07 m

g/kg/day w
ill be 

�������������������������������������������������������������

7The G
rim

 Truth about Fluoridation, R
obert M

. B
uck, G

.P
. P

utnam
 &

 S
on, N

ew
 Y

ork, 1964. B
lakiston’s M

edical 
D

ictionary, 1960, 3
rd edition.  The M

erck Index, 9th edition, M
erck and C

o., Inc., R
ahw

ay, N
ew

 Jersey, 1976. C
linical 

Toxicology of C
om

m
ercial Products, G

leason, M
., ed. W

illiam
s and W

ilkins, B
altim

ore, 3
rd edition, 1969. 

8 A
ppendix 2 2007 U

S
P

 N
F 

9   TITLE
 15 > C

H
A

P
TE

R
 30 > § 1261 D

efinitions   http://w
w

w
.law

.cornell.edu/uscode/uscode15/usc_sec_15_00001261---
-000-.htm

l 
10 http://w

w
w

.hhs.gov/new
s/press/2011pres/01/pre_pub_frn_fluoride.htm

l A
ccessed 4/6/11 
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protective for severe dental fluorosis in children and skeletal effects in adults w
hile still 

providing for the beneficial effects of fluoride?”   
 A

nd D
R

A
 (2010) report starts out (page xiv): 

 
 

“A
t low

 intake levels, fluoride has been show
n to have a therapeutic value in the 

prevention of dental caries.”   
 

R
egulatory O

versight by the EPA
 or C

D
C

 of the Therapeutic Value of 
Fluoride, A

ttem
pting to A

djust (up or dow
n) the D

aily D
osage of Fluoride, 

W
eighing on B

alance, for Efficacy and Safety is outside the Jurisdiction of the 
SD

W
A

 and U
nder the Jurisdiction of the FFD

C
A

 FD
A

 C
D

ER
.   

 H
ow

 is a product’s intended use established? The E
P

A
 D

R
A

 (2010) states: “A
t 

low
 intake levels, fluoride has been show

n to have therapeutic value in the prevention of 
dental caries.”  11  The E

P
A

 has no authority to protect the fluoride illegal drug because 
they m

istakenly assum
e efficacy. 

E
ven if the E

P
A

 and C
D

C
 rem

oved reference to the therapeutic value of fluoride, 
based on public perception, fluoridation w

ould still need FD
A

 C
D

E
R

 approval as a drug. 
The FD

A
 states: 

• 
“C

laim
s stated on the product labeling, in advertising, on the Internet, or in 

other prom
otional m

aterials. C
ertain claim

s m
ay cause a product to be 

considered a drug, even if the product is m
arketed as if it w

ere a cosm
etic. S

uch 
claim

s establish the product as a drug because the intended use is to treat or 
prevent disease or otherw

ise affect the structure or functions of the hum
an body. 

S
om

e exam
ples are claim

s that products w
ill restore hair grow

th, reduce cellulite, 
treat varicose veins, or revitalize cells.  

• 
C

onsum
er perception, w

hich m
ay be established through the product’s 

reputation. This m
eans asking w

hy the consum
er is buying it and w

hat the 
consum

er expects it to do.  
• 

Ingredients that m
ay cause a product to be considered a drug because they 

have a w
ell know

n (to the public and industry) therapeutic use. A
n exam

ple 
is fluoride in toothpaste.” 12  

Fluoride added to w
ater is a w

ell know
n assum

ption of the  public and industry to 
be added or som

e left in w
ith the intent to “prevent dental caries”, a disease.   “21 U

.S
.C

. 
321 C

H
A

P
TE

R
 II—

D
E

FIN
ITIO

N
S

   (g)(1)(B
) is again, in and of itself, sufficient grounds 

and cause for im
m

ediate enforcem
ent action by the FD

A
 C

D
E

R
.  B

efore fluoridation of 
public w

ater is started, the drug m
anufacturers m

ust m
ake FD

A
 C

D
E

R
 N

D
A

.   H
H

S
/C

D
C

 
and E

P
A

 shall notify existing public w
ater system

 m
anufacturers adding or leaving 

fluoride in public w
ater w

ith the intent to prevent disease to m
ake FD

A
 C

D
E

R
 N

D
A

 
application.   

B
. 

A
ccording to R

epeated Statem
ents by the FD

A
 and U

nder a 
Freedom

 of Inform
ation R

equest, the FD
A

 C
onfirm

ed the A
ctive Ingredients in the 

�������������������������������������������������������������

11 D
R

A
 (2010) p xiv 

12http://w
w

w
.fda.gov/C

osm
etics/G

uidanceC
om

plianceR
egulatoryInform

ation/ucm
074201.htm

  9/26/10 
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W
ater Fluoridation D

rugs are U
napproved D

rugs,  

 
The FD

A
 responded, “S

odium
 fluoride used for therapeutic effect w

ould be a 
 

drug, not a m
ineral nutrient.” 13 

 
The FD

A
 responded again, 

 “A
 search of the D

rugs@
FD

A
 database . . . of approved drug products and the 

E
lectronic O

range B
ook . . . does not indicate that sodium

 fluoride, silicofluoride, 
or hydrofluorosilicic acid has been approved under a N

ew
 D

rug A
pplication 

(N
D

A
) or A

bbreviated N
ew

 D
rug A

pplication (A
N

D
A

) for ingestion for the 
prevention or m

itigation of dental decay. . . . A
t the present tim

e, the FD
A

 is 
deferring any regulatory action on sodium

 fluoride products. . . .” 14   

C
. 

The FD
A

 responded to R
epresentative K

en C
alvert that Fluoride is a 

D
rug.   “Fluoride, w

hen used in the diagnosis, cure, m
itigation, treatm

ent, or prevention 
of disease in m

an or anim
al, is a drug that is subject to Food and D

rug 
A

dm
inistration (FD

A
) regulation.” 15 

D
. The W

ashington State B
oard of Pharm

acy also C
onfirm

ed Fluoride is a 
Prescription D

rug under State and Federal Law
.  

 U
nder state and Federal law

 it is unlaw
ful to m

anufacture, m
arket, form

ulate, 
prescribe, dispense, possess or adm

inister a legend (prescription) drug w
ithout a license 

and w
ithout com

pliance w
ith relevant drug law

s. 16  There is consensus that fluoride 
(hydroflurosilicic acid, silicofluoride, sodium

 fluoride) is added solely to w
ater w

ith the 
intent to prevent or m

itigate dental caries.  This intent alone is enough to define 
artificially fluoridated w

ater as a drug. 17  The E
P

A
 (E

nvironm
ental P

rotection A
gency) 

does not regulate drugs and has no business pretending to approve or protect the 
fluoride drug w

ithout FD
A

 C
D

E
R

 approval. 18   The FD
A

 (Food and D
rug A

dm
inistration) 

regulates drugs in interstate com
m

erce. 19 The S
tate B

oard of P
harm

acy (B
O

P
) regulates 

drugs in intrastate com
m

erce. 20  W
B

O
H

 (W
ashington S

tate B
oard of H

ealth) should 
prom

ulgate proper rules and regulations pertaining to fluoridation and should enforce 
such rules and regulations. 21 H

ow
ever, the W

B
O

H
 relies on the E

P
A

 and C
D

C
 for 

fluoridation approval and the C
D

C
 and E

P
A

 m
ust advise states not to rely on the C

D
C

 
and E

P
A

 for drug approval. 22  P
ublic w

ater system
s obtain the bulk fluoridation drug

23 in 
�������������������������������������������������������������

13 A
ppendix 3 FD

A
 letter 

14 FO
I Em

ail from
 the FD

A
 (7-22-09) to B

ill O
sm

unson D
D

S, M
PH

 . 
15 A

ppendix 4 FD
A

 C
alvert 2000 

16 C
hapter 69.41 R

C
W

; U
.S.C

. 21, C
hapter 9 (“Federal Food, D

rug, and C
osm

etic A
ct” abbreviated herein as “FD

&
C

 A
ct”). 

17 Federal and W
ashington law

s define a drug as a substance or article “intended for use in the diagnosis, cure, m
itigation, treatm

ent, 
or prevention of disease.” 21 U

.S.C
. sec. 321(g)(1)(B

) R
C

W
 69.41.010(9)(b) 

18 U
nder the Safe D

rinking W
ater A

ct, the EPA
 regulates clean-up of contam

inants and regulates additives to treat w
ater to clean-up 

contam
inants.  

19 21 U
.S.C

. sec. 355(a). 
20 R

C
W

 18.64.005. 
21 A

G
 O

pinion IB
ID

 
22 A

ppendixes 12, R
esponse and 6 W

A
 B

O
P 

23 A
 bulk drug is a substance that becom

es an active ingredient of a drug.  21 C
.F.R

. sec. 207.3(a)(4). 
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interstate 
com

m
erce 

and 
do 

the 
final 

m
anufacturing, 

form
ulating, 

com
pounding, 

buffering and dispensing of the fluoridated w
ater drug in intrastate com

m
erce. 24  Thus 

both Federal and state drug law
s apply.   

 The W
ashington S

tate B
oard of P

harm
acy (B

O
P

) has issued its interpretive 
opinion that fluoride, w

hen used to prevent, m
itigate or treat disease is a legend drug: 

  “Fluoride is a legend drug regulated under chapter 69.41 R
C

W
.  R

C
W

 69.41.010 
defines a ‘legend drug’ as drugs ‘w

hich are required by state law
 or regulation of 

the state board of pharm
acy to be dispensed on prescription only or are 

restricted to use by practitioners only.’ In W
A

C
 246-883-020(2), the B

oard 
specified that ‘legend drugs are drugs w

hich have been designated as legend 
drugs under federal law

 and are listed as such in the 2002 edition of the D
rug 

Topics R
ed B

ook.’” 25,26  
 W

ashington S
tate Law

 and Federal Law
 require correct, truthful and FD

A
 C

D
E

R
 

approved labeling for drugs.  The unapproved artificial fluoridated w
ater and E

P
A

 
protected fluoride polutant does not have an approved label.  N

o caution or w
arning is 

provided for the fluoridated w
ater drug for high risk individuals.  The artificially fluoridated 

w
ater drug should have a label w

hich w
arns care givers of infants that fluoridated w

ater 
has a m

uch higher fluoride content than m
other’s m

ilk, that children should only drink 
one glass of the w

ater a day, that adults should lim
it their w

ater intake to a specific 
am

ount, or the risks to brain, thyroid, bones, teeth, heart, digestive system
 and other 

physiological system
s m

ay cause serious side effects. 
 

“To every box, bottle, jar, tube or other container of a legend drug, w
hich is 

dispensed by a practitioner authorized to prescribe legend drugs, there shall be 
affixed a label bearing the nam

e of the prescriber, com
plete directions for use, 

the nam
e of the drug either by the brand or generic nam

e and strength per unit 
dose, nam

e of patient and date. . . .” R
C

W
 69.41.050(1). 

 The fetus, infants and children are at a higher risk from
 environm

ental toxins than 
adults

27 and should have additional protection, not less. 
 S

ince 1955, C
ongress and the P

residents have passed several drug law
s for the 

protection of the public.  Fluoridation violates these law
s. 

• 
1962 K

efauver-H
arris A

m
endm

ents to ensure efficacy and safety 
• 

1962 C
onsum

er B
ill of R

ights (P
res. JF K

ennedy) the right to 
safety, be inform

ed, to chose and be heard. 
• 

1966 Fair P
ackaging and H

onest Labeling  
• 

1974 S
afe D

rinking W
ater A

ct (E
P

A
) 

• 
1981 H

um
an S

ubjects P
rotection 

�������������������������������������������������������������

24 R
C

W
 69.04.004. 

25 A
ppendix 6, S

tate of W
ashington D

epartm
ent of H

ealth B
oard of P

harm
acy June 4, 2009 letter to B

ill O
sm

unson D
D

S
; 

R
C

W
 69.41.010(12) defines legend drugs; W

A
C

 246-883-020(2) states legend drugs are listed in 2002 D
rug Topics R

ed 
B

ook.   
26 The above-referenced B

oard letter continues, “W
hile R

C
W

 69.41.010 restricts the dispensing of prescription drugs to 
practitioners, the legislature has authorized w

ater districts to fluoridate their w
ater supplies in R

C
W

 57.08.012.”   H
ow

ever, 
R

C
W

 69.41.010 does not exem
pt Federal O

versight or FD
A

 C
D

E
R

 N
D

A
.      

27 A
ppendix 121 B

arton (2005) 
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• 
1988 FD

A
 A

ct 
• 

1988 P
rescription D

rug M
arketing A

ct 
• 

1990 S
afe M

edical D
evices A

ct 
• 

1997 FD
A

 M
odernization A

ct 
• 

1997 “P
rotection of C

hildren”( E
xecutive O

rder 13045)  
• 

1998 P
ediatric R

ule 
• 

2002 
The 

B
est 

P
harm

aceuticals 
for 

C
hildren 

A
ct 

&
 

O
ffice 

of 
C

om
bination P

roducts 
• 

2005 D
rug S

afety B
oard 

 
 

E. 
The Idaho B

oard of Pharm
acy C

onfirm
ed fluoride is a D

rug. 28  

There is no reason to doubt that all state B
oard’s of P

harm
acy w

ould agree w
ith 

the FFD
C

A
 and FD

A
 C

D
E

R
 that fluoride for ingestion w

ith the intent to prevent disease 
is a drug.    

F. 
Pharm

acists R
equire a D

octor’s Prescription to Purchase Fluoride for 
Ingestion.  Pharm

acists w
ill also C

onfirm
 that Fluoride for Ingestion is N

ot an FD
A

 
approved D

rug.   

If fluoride w
ere a “food,” “supplem

ent,” or “nutrient” for ingestion, or required for 
optim

al health, fluoride for ingestion w
ould not be sold in stores by prescription only.    In 

the event the E
P

A
 em

ploys P
harm

acists, they should be consulted for the definition and 
approval process for drugs. 

The C
D

C
 has no authority to recom

m
end unapproved drugs either diluted in 

fluoridated w
ater or supplem

ents. 29  The E
P

A
 has no authority to protect a pollutant 

based on assum
ptions of dental therapeutic value. 

G
. 

 Professional and Public O
pinion, Proponents and O

pponents, and 
A

ll Federal and State H
ealth A

gencies Including the D
R

A
 A

gree:  the Intent of the 
A

ddition of Fluoridation C
hem

icals is D
one to Prevent D

isease, D
ental C

aries. 30 
 The D

R
A

 protects fluoride in w
ater under the flaw

ed assum
ption that fluoride has 

benefit in reducing dental caries.  H
ow

ever, the D
R

A
 does not rely on the FD

A
 C

D
E

R
 to 

determ
ine the effectiveness of the fluoride.  U

ntil fluoride is approved, the E
P

A
 is 

experim
enting on the public w

ith an illegal drug w
ithout the patient’s consent.   

 H
. The U

.S. Suprem
e C

ourt has C
onfirm

ed that it is C
ongress and the 

Language of Its Statutes that C
ontrols the Jurisdiction of the Food and D

rug 
A

dm
inistration.   (FD

A
 v. B

row
n &

 W
illiam

son, 529 U
.S. 120 (2000)) 

�������������������������������������������������������������

28 A
ppendix 7, Idaho B

oard of P
harm

acy 
29 C

D
C

 w
eb page w

w
w

.cdc.gov/fluoridationfact_sheets/engineering/w
fadditives.htm

 
30 S

ee the A
m

erican D
ental A

ssociation, Fluoride A
ction N

etw
ork, International A

cadem
y of O

ral M
edicine and 

Toxicology, C
enters for D

isease C
ontrol, O

regon D
epartm

ent of H
um

an Services, Surgeon G
eneral, U

S Public H
ealth, C

alifornia 
A

B
733 and online searches of the w

eb. 
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I. 
The FD

A
 C

D
ER

 has D
efined Fluoride as a D

rug in Toothpaste. 

1. 
“For exam

ple, fluoride toothpaste, antiperspirants, dandruff 
sham

poos and sunscreens are all considered “drugs.” 31 

”U
pon review

 of the Food and D
rug A

dm
inistration's (FD

A
) drugs@

fda site 
(http://w

w
w

.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm
 

<http://w
w

w
.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm

> ), it identifies one 
approved N

D
A

 fluoride product.  Therefore, all other m
arketed fluoride products w

ithout an 
application are not approved FD

A
 drugs.” 32 

The toothpaste label (above) is appropriately labeled and states, “D
rug Facts” 

“D
o N

ot S
w

allow
” (0.25 m

g F, in a ”pea” size am
ount). 33  For the FD

A
 C

D
E

R
 to require a 

statem
ent on fluoride toothpaste that fluoride is a drug w

hen used topically and yet the 
H

H
S

/C
D

C
 and E

P
A

 suggest the system
ic use of fluoride at the sam

e am
ount of 0.25 

m
g/glass of w

ater (at 1 ppm
) m

iraculously becom
es a safe food, is scientifically irrational 

and a gross m
aterial contradiction of fact, science, law

 and ethics.  There is no 
scientific evidence to suggest that ingesting 0.25 m

g of fluoride is safer, less 
toxic, or exem

pt from
 FD

A
 C

D
ER

 jurisdiction than 0.25 m
g of topical fluoride.  

The H
H

S
/C

D
C

 requesting com
m

ent on low
ering fluoride concentration to 0.7 

ppm
 w

ill require 1.3 glasses of w
ater to fit the “do not sw

allow
” 0.25 m

g of fluoride 
w

arning.  Fluoridation concentration w
hen FD

A
 C

D
E

R
 N

D
A

 risk/benefit analysis is done 
and approved w

ill be less than 0.1 ppm
 fluoride concentration in public w

ater, if it is 
approved. 

������������������������������������������������������������

31 w
w

w
.fda.gov/A

boutFD
A

/Transparency/B
asics/uxm

192696.htm
  A

ccessed 11/12/10 
32 FD

A
 em

ail R
esponse to em

ail from
 B

ill O
sm

unson 2009 
33 http://w

w
w

.cdc.gov/m
m

w
r/P

D
F/rr/rr5014.pdf  top of page 28  use 0.25g of toothpaste. C

rest is 0.16%
 fluoride w

/v. 

�
�
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For safety, the E
P

A
 M

C
LG

 has no basis to be greater than 0 ppm
.  For safety, 

the goal for fluoride in w
ater should be zero, the sam

e as arsenic and lead.  If som
eone 

w
ants fluoride they can disregard the FD

A
 C

D
E

R
 w

arnings and sw
allow

 toothpaste. 

B
ecause topical use of fluoride is defined by the FD

A
 C

D
E

R
 as a drug, then for 

the safety of the public and credibility of the FD
A

 C
D

E
R

, C
D

C
, E

P
A

, H
H

S
, the system

ic 
use w

ith the sam
e intent, the sam

e am
ount and higher risk, m

ust also be defined and 
regulated by the FD

A
 C

D
E

R
 as a drug.  A

rgum
ent to the contrary is m

ade w
ithout 

consideration of total current individual exposure, individual sensitivity, Federal or state 
poison or drug law

s, ethics and hum
an subject research consent. 34  The public loses 

confidence w
hen A

gency statem
ents conflict and don’t m

ake sense.   

In brief, the regulatory jurisdiction for toxic substances involves different criteria 
by different agencies.  For exam

ple,  

EPA
 "takes out" and FD

A
 "puts in".     

The E
P

A
 leaves a contam

inant in w
ater until the level of confidence in the 

science available creates enough confidence of risk to take the substance out of w
ater.   

  In contrast: 
  

The FD
A

 “keeps” the substance out of the m
arket until the science required of 

m
anufacturers gives confidence the substance is effective and safe to "put into 

m
arket".    

   
N

either A
gency m

akes a change until confidence is adequate . . . except for 
fluoridation.     B

ecause the C
D

C
 and E

P
A

 are attem
pting to regulate the “putting into 

m
arket” fluoridation and FD

A
 C

D
E

R
 has deferred regulatory action, the burden of proof 

of harm
 and lack of efficacy is shifted from

 the m
anufacturer to the patient/public.   A

nd 
unlike a drug w

hich is under the authority of a licensed health care provider, fluoridation 
has no “doctor” or legal interm

ediary and C
D

C
/E

P
A

 are w
ithout liability constraints. 

N
either C

D
C

 nor E
P

A
 has appropriate regulatory procedures and approval 

processes for drug approval.  The public is harm
ed w

hen A
gencies violate law

. 
    

  �������������������������������������������������������������

34The B
elm

ont R
eport (1979), FD

A
 and H

H
S hum

an subject research recom
m

endations; C
ode of N

urem
berg (1949); D

eclaration of 
H

elsinki (1974); and alm
ost all journals w

hich publish research of hum
an research.  A

lso see 
http://heinonline.org/H

O
L/LandingPage?collection=journals&

handle=hein.journals/w
ashlr78&

div=12&
id=&

page= 
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II. 
C

O
N

G
R

ESS H
A

S M
A

N
D

A
TED

 TH
E FD

A
 TO

 R
EG

U
LA

TE D
R

U
G

S. 
 

A
. For the Safety of the Public, FD

A
 D

rug A
pproval R

egulatory 
Enforcem

ent A
ction M

ust be Im
plem

ented IM
M

ED
IA

TELY  

The FD
&

C
 A

ct becam
e effective in 1938 and required new

 drug applications 
dem

onstrating safety.  Fluoridation w
as started about 10 years later. In 1962 the FD

&
C

 
A

ct w
as am

ended requiring dem
onstration of effectiveness in addition to safety. 35 

FD
A

 G
uidance Includes: (Item

s in italics quoted from
 FD

A
) 36  

 “A
m

erican consum
ers benefit from

 having access to the safest and m
ost 

advanced pharm
aceutical system

 in the w
orld.”  

W
A

S
W

 R
esponse: O

ther countries are m
ore advanced in providing consum

ers 
w

ith freedom
 and safety against the unapproved and m

isbranded fluoridated w
ater drug. 

S
ee A

ppendix I for a list of countries w
ho have banned, discontinued, or rejected the 

addition of fluoride to w
ater based on both freedom

 of choice and scientific safety issues. 

The m
ain consum

er w
atchdog in this system

 is the U
.S

. Food and D
rug 

A
dm

inistration's C
enter for D

rug E
valuation and R

esearch (C
D

E
R

). The center's 
best-know

n job is to evaluate new
 drugs before they can be sold. The center's 

evaluation not only prevents quackery, but also provides doctors and patients the 
inform

ation they need to use m
edicines w

isely. C
D

E
R

 ensures that drugs, both 
brand-nam

e and generic, w
ork correctly and that their health benefits outw

eigh 
their know

n risks. 

W
A

S
W

 R
esponse: The public loses confidence in H

H
S

 FD
A

 C
D

E
R

  as a 
“consum

er w
atch dog” w

hen it defers regulatory action on an illegal drug forcibly 
adm

inistered w
ithout label directly in public w

ater to about 200 m
illion of the public

37 and 
the other 100 m

illion indirectly.  The H
H

S
 and FD

A
 C

D
E

R
 have not prevented the 

quackery of fluoridation, nor provided doctors and patients w
ith inform

ation needed to 
use fluoride w

isely, nor w
hether fluoridation w

orks and health benefits outw
eigh their 

know
n risks. 38  

“D
rug com

panies seeking to sell a drug in the U
nited S

tates m
ust first test it. The 

com
pany then sends C

D
E

R
 the evidence from

 these tests to prove the drug is 
safe and effective for its intended use. A

 team
 of C

D
E

R
 physicians, statisticians, 

chem
ists, pharm

acologists, and other scientists review
s the com

pany's data and 
proposed labeling. If this independent and unbiased review

 establishes that a 
drug's health benefits outw

eigh its know
n risks, the drug is approved for sale. 

The center doesn't actually test drugs itself, although it does conduct lim
ited 

research in the areas of drug quality, safety, and effectiveness standards.” 
�������������������������������������������������������������

35 FD
A

 letter to A
ssem

blym
an John K

elly, 1993. A
ppendix 9 

36 http://w
w

w
.fda.gov/D

rugs/D
evelopm

entA
pprovalProcess/default.htm

  A
ccessed 10/26/10 

37 A
bout 74%

 of the U
SA

 has fluoride at about 1 ppm
.  Som

e areas have natural occurring fluoride.  C
anada, A

ustralia, N
ew

 Zealand, 
and Ireland look to the U

SA
 for evidence of fluoridation’s safety and efficacy. 

38 See Som
e R

esearch B
elow

 on Selected R
isks. 
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W
A

S
W

 R
esponse: The fluoridated w

ater drug has N
O

T been appropriately 
review

ed by com
petent scientists, pharm

acologists, chem
ists, statisticians, and 

physicians inclusive of all valid research and law
s.  S

cientific evidence and participants 
in review

s to date have generally been cherry picked to support a predeterm
ined 

conclusion. 39 The C
D

C
 is not qualified nor charged by C

ongress to determ
ine the safety 

or efficacy of drugs.  The E
P

A
 is prohibited from

 adding substances to w
ater for the 

prevention of disease.  The FFD
C

A
 does not give H

H
S

 the jurisdiction to approve or 
regulate the dosage of drugs. 

“B
efore a drug can be tested in people, the drug com

pany or sponsor perform
s 

laboratory and anim
al tests to discover how

 the drug w
orks and w

hether it's likely 
to be safe and w

ork w
ell in hum

ans. N
ext, a series of tests in people is begun to 

determ
ine w

hether the drug is safe w
hen used to treat a disease and w

hether it 
provides a real health benefit.” 40 

W
A

S
W

 R
esponse: N

ot one random
ized controlled hum

an trial is available either 
for benefits, risks/harm

, or safety.  N
o tests have been done to determ

ine current and 
safe serum

, urine, or other body tissue fluoride levels in the public.  The intended target 
tissue for fluoride is the tooth and no optim

al enam
el or dentin fluoride concentration has 

been suggested.  The prim
ary D

R
A

 research is over a half century old.  U
sing estim

ates 
rather than m

easured evidence of fluoride exposure is unacceptable and the public is 
being harm

ed. 

A
n absence of quality evidence has been irresponsibly used as proof of safety, 

and low
 quality studies are quoted because they appear to support fluoridation, w

hile 
current studies refuting or raising concerns of risk are ignored.  H

ow
ever, the FD

A
 

C
D

E
R

 is the m
ost com

petent organization to determ
ine scientifically w

hether the 
benefits outw

eigh the risks.  

B
. 

C
ongress’ M

andate to the FD
A

 C
D

ER
 to Ensure the Safety of D

rugs 
is N

ot U
pheld by D

elegating D
rug R

egulatory A
uthority to the EPA

 , an A
gency 

that has N
o Em

pirical Evidence of the Safety or B
enefits of W

ater Fluoridation
41  

and N
o M

ission or Intent to Seek or R
equire Evidence of Safety or B

enefit, and 
w

hich is Forbidden by the SD
W

A
 from

 the A
ddition of D

rugs to W
ater. 

S
ince 1938, every new

 drug should have been the subject of an approved N
D

A
 

before U
.S

. com
m

ercialization.  Fluoridation started about 1950 and is not and has never 
been grandfathered.  The N

D
A

 is the vehicle through w
hich drug sponsors form

ally 
propose that the FD

A
 approve a new

 pharm
aceutical for sale and m

arketing in the U
.S

.  
N

either the fluoridated w
ater drug, fluoride bottled w

ater, fluoride chew
ing gum

, nor any 
fluoride supplem

ent has ever been approved by the FD
A

 C
D

E
R

 for ingestion w
ith the 

�������������������������������������������������������������

39 R
obert Thurau, C

hief, Treatm
ent Technology Evaluation B

ranch, W
ater Supply and W

ater R
esources D

ivision EPA
 O

ffice of 
R

esearch and D
evelopm

ent 11/16/2000 letter to R
oger M

asters http://w
w

w
.dartm

outh.edu/~rm
asters/A

H
A

B
S 

40 http://w
w

w
.fda.gov/D

rugs/D
evelopm

entA
pprovalProcess/default.htm

  A
ccessed 10/26/10 

41 R
obert Thurau, C

hief, Treatm
ent Technology Evaluation B

ranch, W
ater Supply and W

ater R
esources D

ivision EPA
 O

ffice of 
R

esearch and D
evelopm

ent 11/16/2000 letter to R
oger M

asters http://w
w

w
.dartm

outh.edu/~rm
asters/A

H
A

B
S 
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intent to prevent caries. 42 Lack of approval and lack of regulatory action has resulted in 
serious harm

 to the public, for exam
ple w

ith tooth dam
age, 43  thyroid dam

age, 44 cancer 
and brain dam

age. 45 

C
. 

The Fluoridated W
ater D

rug M
anufacturers are in Violation of Title 

21: Food and D
rugs§ 314.50 and Title 15 C

hapter 30 §1261 46 

Fluoridated w
ater raw

 product drug m
anufacturers have not provided a full 

description of the drug raw
 products including physical and chem

ical characteristics, 
stability, m

ethod of synthesis or isolation.  R
ecords of purification are behind locked 

doors at the N
S

F, a private corporation w
ithout any duty to divulge evidence to the public 

on purity of the raw
 toxic com

pounds.  The fluoridated w
ater drug raw

 product 
m

anufacturers provide no inform
ation on process controls, quality, purity, bioavailability, 

analytical procedures, stability, sterility, or particle size.   P
erhaps these are provided to 

N
S

F under agreem
ent that they not be released to the public.  The fluoridated w

ater 
drug raw

 product m
anufacturers do not m

eet the current edition of the U
.S

. 
P

harm
acopeia and the N

ational Form
ulary, 47  and are not licensed as drug 

m
anufacturers w

ith the FD
A

 C
D

E
R

 nor are they m
anufacturing w

ith good drug 
m

anufacturing practices. 

The final fluoridated w
ater drug m

anufacturers—
w

ater districts, cities, and health 
departm

ents—
do not m

anufacture the final product under good drug m
anufacturing 

practices nor are they licensed w
ith state boards of pharm

acy or the FD
A

 C
D

E
R

. The 
final fluoridated w

ater drug is m
isbranded and contam

inated.  The fluoridated w
ater drug 

m
anufacturers provide no label, dispense w

ithout license, adm
inister w

ithout license or 
supervision, and w

ithout patient consent.  W
ithout FD

A
 C

D
E

R
 approval, fluoridation is 

sim
ply a poorly run experim

ent of an illegal drug on the public w
ithout cohort consent. 

W
hen questioned about lack of appropriate regulatory action on fluoridation, both 

federal and state authorities often give the brush off, “Fluoridation is a local decision,” 
“on the local level,“ or it’s out of our hands because the voters approved it.”  H

ow
ever, 

those argum
ents do not exem

pt voters, cities, public utilities or boards of health from
 

follow
ing the FFD

C
A

 intent to protect the public w
ith a N

D
A

.  V
oting in fluoridation does 

not exem
pt the drug from

 FD
A

 C
D

E
R

 N
D

A
. 

D
. 

The IO
M

 (Institute of M
edicine): the R

ole of D
rug A

pproval is w
ith the 

FD
A

.   

�������������������������������������������������������������

42 The claim
 of health benefit on fluoridated bottled w

ater does not appear to have been C
D

ER
 approved and the FD

A
 Food section 

w
as notified rather than an application  m

ade. 
43 See Section IX

 p 48 below
 &

 Section X
II 

44 See Section IX
 &

 Section X
II 

45 See Secdtion IX
 &

 X
II 

46   TITLE
 15 > C

H
A

P
TE

R
 30 > § 1261 D

efinitions   http://w
w

w
.law

.cornell.edu/uscode/uscode15/usc_sec_15_00001261--
--000-.htm

l 
47 http://ecfr.gpoaccess.gov/cgi/t/text/text-
idx?c=ecfr&

sid=2a88f275a8609a20ed3f25adbeb7205f&
rgn=div5&

view
=text&

node=21:5.0.1.1.4&
idno=21#21:5.0.1.1.4.1.1.1  

accessed 10/30/10 
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W
hen cautioning about identifying and preventing m

edical errors, the IO
M

 stated: 

“A
s used in this study, the phrase "drug safety and quality" did not include know

n 
risks associated w

ith the m
edication itself, product purity, or integrity, that are the 

subject of extensive FD
A

 oversight and regulation through the drug approval 
process and good m

anufacturing practice (G
M

P
) regulations and guidance.” 48 

IO
M

 support for a drug does not exem
pt the drug from

 FD
A

 C
D

E
R

 N
D

A
 (new

 
drug application and approval) nor is the IO

M
 authorized to define fluoride as a food. 

E. 
The Surgeon G

eneral’s O
ffice also R

elies on the FD
A

 for D
rug 

A
pproval. 

“The level of evidence, for exam
ple, to justify the entry of a new

 drug into the 
m

arketplace has to be substantial enough to m
eet w

ith approval by the U
.S

. 
Food and D

rug A
dm

inistration (FD
A

).” 49 

 
A

 S
urgeon G

eneral’s support for a drug does not exem
pt the drug from

 FD
A

 
C

D
E

R
 N

D
A

 nor define the drug as a food.    
 

�� 
The FD

A
 has N

o R
ecords of C

ongressional A
pproval for FD

A
 to 

R
elinquish D

rug R
egulatory A

pproval for Fluoride in D
rinking W

ater or 
C

ongressional A
pproval for EPA

 to A
ssum

e Jurisdiction as R
elated to Public 

W
ater System

s. 50   

�
� 

FD
A

’s Effort to R
em

ove U
napproved D

rugs From
 the M

arket 

1. 
Q

uoting the FD
A

: 
“P

harm
acists are often not aw

are of the unapproved status of som
e drugs and 

have continued to unknow
ingly dispense unapproved drugs because the labeling 

does not disclose that they lack FD
A

 approval. FD
A

 estim
ates that there are 

several thousand unapproved drugs illegally m
arketed in the U

nited S
tates. FD

A
 

is stepping up its efforts to rem
ove unapproved drugs from

 the m
arket. . . .  

 “FD
A

 has serious concerns that drugs m
arketed w

ithout FD
A

 approval m
ay not 

m
eet m

odern standards for safety, effectiveness, m
anufacturing quality, labeling, 

and post-m
arket surveillance. For exam

ple, FD
A

-approved drugs m
ust 

dem
onstrate that their m

anufacturing processes can reliably produce drug 
products of expected identity, strength, quality, and purity.  . . .” E

nforcem
ent 

P
riorities 

M
anufacturers of unapproved drugs are usually fully aw

are that their drugs are 
m

arketed illegally, yet they continue to circum
vent the law

 and put consum
ers’ 

health at risk.  
 

�������������������������������������������������������������

48 http://iom
.edu/A

ctivities/Q
uality/M

edicationErrors.aspx  A
ccessed 10/16/10 

49 http://w
w

w
.surgeongeneral.gov/library/m

entalhealth/chapter1/sec2.htm
l A

ccessed 12/3/10 
50 A

ppendix 8 FD
A

 R
esponse to FO

I 
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M
ost recently, in June 2006, FD

A
 issued a guidance entitled “M

arketed 
U

napproved D
rugs – C

om
pliance P

olicy G
uide” (C

P
G

) outlining its enforcem
ent 

policies aim
ed at bringing all such drugs into the approval process.  

(w
w

w
.fda.gov/cder/guidance/6911fnl.pdf)” 52  (em

phasis added) 
  

The E
P

A
 D

R
A

 (2010) continues to treat fluoride as a protected pollutant and 
include 

assum
ed 

and 
alleged 

flaw
ed 

theories 
of 

efficacy. 
 

The 
E

P
A

 
perm

its 
contam

inants until science proves harm
.  The FD

A
 is required to prevent the m

arketing 
of contam

inants until science proves safety.  The E
P

A
 lacks “post-m

arket” surveillance 
of fluoridation and the drug does not m

eet m
odern standards for safety nor current 

assessm
ent m

easurem
ent standards. 

  
A

nd every day the public is harm
ed because the FD

A
 C

D
E

R
 continues to defer 

regulatory action. 
  

 
2. 

S
tate A

ssem
blym

an John K
elly of N

ew
 Jersey w

rote to S
enator 

S
m

ith, A
ugust 14, 2000, 

 
“It is m

y understanding that in 1975, the FD
A

 issued a regulatory letter asking 
m

anufacturers to rem
ove fluoride supplem

ents from
 the m

arket. To date, the 
FD

A
 has not responded to m

y inquiry asking for clarification of their actions in 
1975. A

lso, in 1993 I petitioned the FD
A

 to enforce the law
 and rem

ove children's 
fluoride supplem

ents from
 the m

arket. The FD
A

 has ignored m
y repeated 

requests.” 53 
 

                      �������������������������������������������������������������

52 http://w
w

w
.doh.w

a.gov/hsqa/professions/Pharm
acy/docum

ents/July2008.pdf  
53 A

ppendix 9 K
elly 



�
�#�

III. 
C

O
N

G
R

ESS H
A

S PR
O

H
IB

ITED
 TH

E EPA
 FR

O
M

 R
EG

U
LA

TIN
G

 
FLU

O
R

ID
E FO

R
 H

EA
LTH

 R
ELA

TED
 PU

R
PO

SES. 
 

A
. 

The SD
W

A
 w

ith C
ause, Prohibits the EPA

 from
 R

egulating the 
A

ddition of Fluoride to W
ater for H

ealth C
are Purposes.    

42 U
S

C
 300g-1(b)(11) states: 

 
“N

o national prim
ary drinking w

ater regulation m
ay require the addition of 

any substance for preventive health care purposes unrelated to contam
ination of 

drinking w
ater.”  (em

phasis added) 
 For greater clarification, the EPA

 w
as contacted and responded: 

 
           “The Safe D

rinking W
ater A

ct prohibits the deliberate addition of any 
substance to drinking w

ater for health-related purposes other than 
disinfection of the w

ater.  D
ecisions on w

hether or not to fluoridate drinking w
ater 

are m
ade at a state or local level. 54 (em

phasis added) 
 H

ow
ever, by assum

ing efficacy of fluoride, the E
P

A
 violates the intent of the 

S
D

W
A

 and protects the fluoride contam
inant based on health care purposes w

hich in 
practice forces the public to ingest, w

ith harm
, excess fluoride.  The E

P
A

 D
R

A
 has N

O
 

jurisdiction to adjust fluoride concentration in w
ater based on health–related purposes or 

determ
ine the safety of the pollutant w

ith a prim
ary over riding m

edicinal intent. 

B
. 

The EPA
 C

ould N
ot Enter Into an M

O
U

56 W
ith the FD

A
 W

hich 
R

equires the EPA
 to Violate the SD

W
A

.  If the EPA
 D

id, Then the M
O

U
 is Invalid.  

The M
O

U
 R

elates to Food and N
O

T the A
ddition of Fluoride to W

ater W
ith the 

Intent to Prevent D
isease, D

rugs.  (See p 31 Section V these com
m

ents) 

C
. 

D
ecisions by States and M

unicipalities to Fluoridate D
rinking W

ater 
do N

ot Exem
pt Those G

overnm
ents From

 O
ther G

eneral Law
s Such as G

aining 
FD

A
 C

D
ER

 A
pproval and Licensing the M

arketing of D
rugs.  State G

overnm
ents 

M
istakenly rely on the EPA

 to D
eterm

ine the Safety of Fluoridation. 57 

D
. 

The EPA
 C

orrectly U
nderstands the SD

W
A

’s C
harge to R

egulate 
Fluoride Existing in D

rinking W
ater as a C

ontam
inant.    

 
The FD

A
 C

D
E

R
 has jurisdiction, authority and m

andate by C
ongress under 21 

U
.S

.C
. 321 C

H
A

P
TE

R
 II—

D
E

FIN
ITIO

N
S

   (g)(1) both (a) and (b) to regulate any 
substance used w

ith the intent to prevent disease, including the fluoride concentration in 
w

ater.   O
ther drugs are som

etim
es detected in public w

ater system
s.  A

djusting the 
concentration of lithium

, penicillin or any other drug w
ith heath-related intent is not w

ithin 
the jurisdiction of the E

P
A

. 

�������������������������������������������������������������

54 A
ppendix 10 FO

I response from
 EPA

 
56 A

ppendix 1 M
O

U
 betw

een FD
A

 and EPA
 

57 See A
ppendix 11 and 12.   See also X

III G
 page 203 this paper. 
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Local governm
ents trust H

H
S

 and D
ivisions of H

H
S

 and the E
P

A
. 58   H

H
S

, E
P

A
, 

and the D
R

A
 m

ust clear up that m
istaken trust.  The lack of FD

A
 C

D
E

R
 regulatory action 

of determ
ining fluoridate concentration in w

ater based on health-related purposes and 
fluoride supplem

ent m
anufacturers is the bailiw

ick of the FD
A

 C
D

E
R

 and the C
D

C
 and 

E
P

A
 shall refer m

anufacturers of fluoridation to the FD
A

 C
D

E
R

 for approval of drug 
m

anufacturing w
ith public w

ater.   

E. 
The SD

W
A

 is the Federal Law
 Intended to Protect Public W

ater 
System

s From
 H

arm
ful C

ontam
inants. 

 “The S
afe D

rinking W
ater A

ct (S
D

W
A

) is the m
ain federal law

 that ensures the 
quality of A

m
ericans' drinking w

ater. U
nder S

D
W

A
, E

P
A

 sets standards for 
drinking w

ater quality and oversees the states, localities, and w
ater suppliers 

w
ho im

plem
ent those standards.” 59 

  
The states, localities and w

ater suppliers in turn rely on the E
P

A
 for guidance on 

w
ater contam

inants and on the FD
A

 C
D

E
R

 and B
oards of P

harm
acy for oversight of the 

m
anufacturing of drugs.  E

P
A

 for contam
inants, poisons such as fluoride, existing in 

w
ater.   FD

A
 C

D
ER

 for concentration of drugs m
ade w

ith w
ater.  The D

R
A

’s sole focus 
m

ust be on safety and not altered by assum
ptions of efficacy.  The E

P
A

 does not have 
jurisdiction to w

eigh the balance betw
een efficacy and safety and pretend to be the FD

A
 

C
D

E
R

 w
ith drug regulatory judgm

ent. 
 

The C
D

C
 has no authority to approve drugs nor recom

m
end the use of 

unapproved drugs or form
ulation of unapproved drugs. 

 F. 
EPA

 W
as N

ot A
ble to Identify A

ny Em
pirical Scientific D

ata B
ecause 

the SD
W

A
 D

oes N
ot A

uthorize the EPA
 w

ith D
rug R

egulatory A
pproval. 

  
The E

P
A

 presented to C
ongress: 

 
 “To answ

er your first question of w
hether w

e have in our possession any 
em

pirical scientific data on the effects of fluosilicic acid or sodium
 silicofluoride on 

health and behavior, the answ
er is no.” 61 

 G
. 

The EPA
 Scientists N

FFE A
m

icus C
uriae, A

ppendix D
D

, is Essential 
for the H

H
S, FD

A
 C

D
ER

, C
D

C
 O

FFIC
E O

F W
A

TER
 A

N
D

 O
R

A
L H

EA
LTH

, and EPA
 

to C
arefully R

eview
 at This Tim

e.  The EPA
 Scientists have taken the Legal, M

oral, 
and Scientific H

igh G
round. 62   

The E
P

A
 professionals have been brutally concise, clear and ethical: 

 1. 
 “In sum

m
ary, w

e hold that fluoridation is an unreasonable risk. That is, 
the toxicity of fluoride is so great and the purported benefits associated w

ith it are so 

�������������������������������������������������������������

58 A
ppendixes 11 and 12 

59 http://w
ater.epa.gov/law

sregs/rulesregs/sdw
a/index.cfm

 A
ccessed 11/8/10 

61 R
obert C

. Thurnau, C
hief, Treatm

ent Technology Evaluation B
ranch, W

ater Supply and W
ater R

esources D
ivision, U

.S. EPA
 

N
ational R

isk M
anagem

ent R
esearch Laboratory, N

ovem
ber 16, 2000,   

62 http://w
w

w
.cdc.gov/fluoridation/pdf/natures_w

ay.pdf 
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sm
all - if there are any at all – that requiring every m

an, w
om

an and child in A
m

erica to 
ingest it borders on crim

inal behavior on the part of governm
ents.” 63   

  
These E

P
A

 scientists appear to be at serious odds w
ith the D

R
A

.  It is not too late for 
Joyce M

orrissey, Tina D
uke, D

ennis O
presko, A

nnetta W
atson, B

ruce Tom
kins, B

renda Foos, 
D

enis B
orum

, Lisa M
elnyk, Linda A

bbott, M
ary Fox, E

. A
ngeles M

artinez M
ier, and/or D

avid 
O

zsvath to carefully review
 D

R
A

 report in light of law
s, science, and ethics, and rem

ove your 
nam

es, dem
and the report be corrected, or at least w

rite a m
inority report. 

   
2. 

P
erhaps the m

ost striking exam
ple of the severe polarization 

betw
een proponents and opponents of the unapproved fluoridated w

ater drug is 
betw

een the C
D

C
/A

D
A

 and the E
P

A
 scientists.   The C

D
C

/A
D

A
 claim

 fluoridation is 
safe, effective and necessary for everyone and the E

P
A

 scientists claim
 fluoridation 

borders on crim
inal behavior.   

  
 

3. 
The E

P
A

 scientists (N
FFE

) testified to the C
ourt regarding the 

scientific basis for the authorized R
ecom

m
ended M

axim
um

 C
ontam

inant Level (R
M

C
L) 

for fluoride in drinking w
ater.   

 
“. . . N

FFE
 believes that serious errors w

ere m
ade by the A

gency in setting the 
fluoride R

M
C

L . . . the A
gency deliberately chose not to base its decision on 

relevant expertise. . . . The process by w
hich E

P
A

 arrived at the R
M

C
L for 

fluoride is scientifically irrational and displays an unprofessional review
 of 

relevant scientific data.” 64  
  

A
nd the E

P
A

 scientists advised the C
ourt: 

 “Fluoride as a P
rotected P

ollutant 
The classic exam

ple of E
P

A
's protective 

treatm
ent of this substance, recognized the w

orld over and in the U
.S

. before the 
linguistic de-toxification cam

paign of the 1940's and 1950's as a m
ajor  

environm
ental pollutant, is the 1983 statem

ent by E
P

A
's then D

eputy A
ssistant 

A
dm

inistrator for W
ater, R

ebecca H
anm

er (15), that E
P

A
 view

s the use of 
hydrofluosilicic acid recovered from

 the w
aste stream

 of phosphate fertilizer 
m

anufacture as, "...an ideal solution to a long standing problem
. B

y recovering 
by-product fluosilicic acid (sic) from

 fertilizer m
anufacturing, w

ater and air 
pollution are m

inim
ized, and w

ater authorities have a low
-cost source of 

fluoride..."  
  In other w

ords, the solution to pollution is dilution, as long as the pollutant 
is dum

ped straight into drinking w
ater system

s and not into rivers or the atm
osphere.” 65  

In the 1950’s H
arold C

. H
odge erroneously suggested it w

ould take a daily dose of 20-80 
m

g to get skeletal fluorosis.  The E
P

A
 relies predom

inantly on biased research from
 that 

historical era to set the R
fD

. 
 �������������������������������������������������������������

63 D
r. J. W

illiam
 H

irzy, Senior V
ice-President, H

eadquarters U
nion, U

S Environm
ental Protection A

gency, M
arch 26, 2001.   This 

letter describes som
e of the harm

s of w
ater fluoridation as seen by w

ater fluoridation opponents.  
64 A

ppendix 13, A
m

icus to the U
S C

ourt of A
ppeals, D

C
 C

ircuit, N
atural R

esources D
efense C

ouncil, Inc., v EPA
 C

iv. N
o. 85-1839 

http://w
w

w
.fluoridealert.org/health/epa/nrdc/union-brief1986.pdf 

65 A
ppendix 14 N

TEU
 280 page 3 
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4. 
FD

A
 is negligent in not providing a senior toxicologist to help the 

E
P

A
 scientists.  U

nder the M
O

U
, the FD

A
 is responsible for providing the E

P
A

 w
ith a 

senior toxicologist.  H
ow

ever, the FD
A

 needs to provide a senior P
harm

acologist to 
explain to the E

P
A

 the difference betw
een drugs and contam

inants and the law
s relating 

jurisdiction, poisons, drugs, and hum
an subject research.   

5. 
S

om
e E

P
A

 scientists have taken the m
oral high ground in 

attem
pting to protect the public.  It is tim

e FD
A

 scientists, H
H

S
 and FD

A
 C

D
E

R
 

adm
inistration cease deferral of regulatory action on fluoridation drugs, and join the 

m
any civilized nations w

hich no longer allow
 public w

ater system
s to be used to conduct 

a forced m
edication experim

ent on the public. 66 
 

 
6. 

January 2011 the E
P

A
 w

ithdrew
 approval of S

F post-harvest 
fum

igants.  The current E
P

A
 m

anagem
ent should be applauded for starting to reduce 

the excess fluoride exposure in foods.  H
ow

ever, fluoridation of public w
ater is far w

orse 
and provides no benefit for the preservation of food products or im

provem
ent of w

ater.  
A

t least S
F had a food preservation benefit.  Fluoridation of w

ater does not im
prove the 

w
ater.   

 
H

. 
The FD

A
 R

efusal to Enforce R
egulatory A

ction in D
enial (FD

A
 2007-

P-0346) is in Error and the FD
A

’s Legal R
eference

67  R
elates to C

ontam
inants 

Found in or A
dded to Public W

ater System
s, not to the A

ddition of D
rugs, the 

M
anufacturing of D

rugs or the M
arketing of D

rugs by Public W
ater System

s.   The 
SD

W
A

 does N
ot give States Prim

acy of O
versight and Enforcem

ent for D
rug 

M
anufacturing, M

arketing or A
pproval.    

 C
R

S
 -44, “The S

afe D
rinking W

ater A
ct (S

D
W

A
), Title X

IV
 of the P

ublic H
ealth 

S
ervice A

ct, is the key federal law
 for protecting public w

ater supplies from
 

harm
ful contam

inants.”   
 

 
1. 

N
aturally occurring fluoride is considered a “contam

inant.”  There 
is no provision in the S

D
W

A
 or the C

R
S

 docum
ents w

hich perm
its or authorizes the 

opposite of “protecting public w
ater supplies from

 harm
ful contam

inants.” 
2. 

There is no provision in the S
D

W
A

 or the C
R

S
 docum

ents w
hich 

perm
its or authorizes federal or state to “contam

inate,” public drinking w
ater.   

  
3. 

The S
D

W
A

 does not authorize the E
P

A
 to regulate the addition of 

contam
inants, additives, or any other term

 used for substances w
ith the intent to prevent 

disease, a drug to treat people. 
4. 

The states m
ay have prim

acy over contam
inants in w

ater, but not 
the m

anufacturing and m
arketing of drugs just because the drug is com

pounded w
ith 

public w
ater.   

�������������������������������������������������������������

66 To our know
ledge, no national drug regulatory agency w

orld w
ide has approved w

ater fluoridation. M
ost European D

ental 
A

ssociations no longer recom
m

end fluoride supplem
ents. Zim

m
er 2003 

 A
ustria  B

elgium
 Finland G

erm
any D

enm
ark N

orw
ay Sw

eden N
etherlands H

ungary Japan C
hina C

uba  have rejected or 
banned fluoridation of public w

ater.  The C
anadian D

ental A
ssociation says N

o to fluoride supplem
ents. http://w

w
w

.cda-
adc.ca/_files/position_statem

ents/fluorides.pdf  See also A
ppendix 15 

67 The C
R

S R
eport R

L 30022 “Sum
m

aries of Environm
ental Law

s A
dm

inistered by the EPA
 reference by the FD

A
 D

enial w
as not 

available at http://w
w

w
.nceonline.org/N

LE/C
R

Sreports/B
riefingB

ooks/Law
s/g.cfm

.  Perhaps it has been rem
oved or is not available 

to the public.  A
 search of R

C
S docum

ents located the January 7, 2008 C
R

S R
eport for C

ongress: Sum
m

aries of M
ajor Statutes 

A
dm

inistered by the EPA
. A

t http://assets.opencrs.com
/rpts/R

L30798_20080107.pdf 
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5. 
N

either does the FFD
C

A
 exem

pt the FD
A

 C
D

E
R

 from
 oversight 

regulation w
hen a public agency or private com

pany m
ixes public w

ater w
ith raw

 
products m

arketed w
ith the intent to prevent disease.  

6. 
H

ow
ever, the FD

A
 reference includes “The Lead C

ontam
ination 

C
ontrol A

ct of 1988 (P
.L. 100-572)” and fluoridation is in violation of the LC

C
 A

ct 
because fluoridation increases the blood lead level of children. (A

ppendix 54)   
7. 

M
ost states have agreed to abide by the S

D
W

A
 w

hich prohibits 
the addition of substances intended for the prevention of disease.   Like the FD

A
 C

D
E

R
, 

the E
P

A
 has failed to enforce the S

D
W

A
 and prevent states and public w

ater system
s 

from
 intentionally violating the S

D
W

A
 w

ith fluoridation. 
8. 

Federal Law
 does not perm

it the addition of highly toxic poisons
68 

to public w
ater.  C

hlorine does not fit w
ithin the highly toxic poison law

s. 
 

H
. The fluoride Substance A

dded to Public W
ater is H

ighly Toxic and 
D

efined by Law
 as a Poison and Exem

pt as a D
rug.  

 If the addition of fluoride is found not to be a drug, then poison law
s apply.  

A
ttem

pting to throw
 H

ealth D
epartm

ent and W
ater S

ystem
 boards into jail for crim

inal 
acts of poisoning public w

ater is not the best m
ethod of drug regulatory oversight. 

 
J. 

The D
R

A
 should include a R

eview
 of the Toxicity of Fluoride and like 

Lead, w
hich is Less Toxic, set the M

C
LG

 of Fluoride at Zero ppm
. 

                          �������������������������������������������������������������

68 http://w
w

w
.law

.cornell.edu/uscode/uscode15/usc_sec_15_00001261----000-.htm
l 
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IV. 
C

U
R

R
EN

T O
PTIO

N
S FO

R
 Q

U
A

N
TIFYIN

G
 D

O
SE-R

ESPO
N

SE IN
C

LU
D

E 
M

EA
SU

R
ED

 C
O

N
C

EN
TR

A
TIO

N
S IN

 SU
B

JEC
T TISSU

ES   
 

A
. 

Tooth Fluoride C
oncentration 

 The intent of ingesting fluoride is to increase the fluoride content of tooth 
structure w

ith the intent to prevent dental caries.  N
o other intent for ingesting fluoride 

has been suggested.  Fluoride is not used w
ith the intent to treat w

ater. 
 Fundam

ental questions have not been answ
ered by prom

oters of fluoridation and 
fluoride supplem

ents.  W
hat concentration of fluoride do w

e w
ant in the enam

el and 
dentin?  

1. 
LO

W
 E

N
D

:  A
t w

hat low
er concentration of fluoride in enam

el and 
dentin do dental caries increase?  The C

D
C

 appropriately has no low
er serum

 fluoride 
lim

it for the safety of fluoride exposure.  69     A
nd N

O
 low

er concentration of enam
el and 

dentin fluoride concentration has been determ
ined for the prevention of dental caries.   

 
2. 

M
ID

D
LE

: W
hat range of enam

el and dentin fluoride concentration 
is “optim

al” or “norm
al” show

ing reduced dental caries?  N
O

 “optim
al” enam

el or dentin 
fluoride concentration has been determ

ined. The overlap betw
een benefit and risk 

m
akes an “optim

al” enam
el and dentin fluoride concentration problem

atic.   
 

3. 
H

IG
H

 E
N

D
: A

bove w
hat enam

el and dentin fluoride concentration 
is safe w

ithout risk of adverse health effects for enam
el and dentin fluorosis or tooth 

fracture? 
  

U
ntil H

H
S

/C
D

C
 and scientific literature have answ

ered those questions, 
discussion of the concentration of fluoride in serum

 and w
ater are prem

ature.    It is 
sim

ply im
possible to determ

ine optim
al serum

, urine, or w
ater fluoride concentration or 

protect an R
fD

 if w
e don’t know

 w
hat the tooth concentration should be.   Intent is to 

treat teeth, not w
ater.   

 
Fluoride concentration in the outer layer of enam

el appears to increase w
ith 

topical fluoride use.  The relationship betw
een fluoride concentration in enam

el and 
dentin and fluoride concentration in w

ater is m
ixed.  W

aszkiel (2004) reported both 
decreased fluoride and m

agnesium
 concentrations in teeth w

ith erosions than controls. 70 
H

ow
ever, w

e don’t know
 w

hether the erosions started out w
ith a sim

ilar concentration of 
fluoride and the etiology for the erosions rem

oved the fluoride or the lack of fluoride 
resulted in the erosions.  O

ther confounding factors such as m
agnesium

, calcium
, iron, 

and B
-12, C

 and D
 in the diet are seldom

 considered. 
 V

ieira (2004) “O
ur results show

ed correlation betw
een dentin F concentration 

and (dental fluorosis) D
F (rS  = 0.316, p = 0.001), but no correlation betw

een 
enam

el F concentration and D
F (rS  = 0.154, p = 0.133). N

o correlation w
as 

�������������������������������������������������������������

69 http://w
w

w
.bt.cdc.gov/agent/sulfurylfluoride/casedef.asp  A

ccessed 2/9/11 
70 A

ppendix 73 W
aszkiel   http://w

w
w

.fluorideresearch.org/374/files/374271-277.pdf 
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observed betw
een dentin and enam

el F concentrations in the sam
e tooth (rS  = 

0.064, p = 0.536).” 71  
 Featherston (1990) “The clinical im

plications are (i) that sim
ply increasing fluoride 

concentration m
ay not necessarily give increased cariostatic benefit, and (ii) that 

im
proving the m

eans of delivery of relatively low
 fluoride concentrations for 

longer tim
es should be m

ore appropriate for enhancing clinical efficacy.” 72 
 V

ieira (2005) reported, “Teeth w
ere analyzed for D

F (dental fluorosis) severity, 
dentin [F], enam

el [F], dentin m
icrohardness, and dentin m

ineralization. D
entin 

[F] correlated w
ith D

F severity; enam
el [F] correlated w

ith dentin m
icrohardness 

and dentin m
ineralization; D

F severity correlated w
ith dentin m

icrohardness. 
G

enetic factors (e.g., D
F severity) and environm

ental factors (e.g., tooth [F]) 
influenced the m

echanical properties (m
icrohardness) of the teeth, w

hile only the 
environm

ental factors influenced their m
aterial properties (e.g., m

ineralization). 
Fortaleza teeth (0.7 ppm

 w
ater F) w

ere harder and less m
ineralized and 

presented higher dentin [F] values. M
ontreal teeth (0.2 ppm

 w
ater F) presented 

low
er levels of D

F w
hen com

pared w
ith both Toronto (1.0 ppm

 w
ater F) and 

Fortaleza teeth. . .  D
ifferences seen in tooth m

icrohardness and m
ineralization in 

the 3 cities studied. . . m
ay be due to differences in ethnic background and/or 

geographical location.” 73  

H
H

S
/C

D
C

 and the literature have not determ
ined w

hether a concentration of 
fluoride in dentin w

ith increased m
icrohardness increases tooth fractures.  A

 harder tooth 
appears to fracture m

ore often.     

P
roponents of fluoride ingestion, including H

H
S

/C
D

C
 and E

P
A

 have failed to 
determ

ine the desired concentration of fluoride in the target tissues, enam
el and dentin.  

U
ntil an “optim

al” safe concentration of fluoride in tooth structure is determ
ined and FD

A
 

C
D

E
R

 approval is achieved, the experim
entation of the concentration of the unapproved 

drug in w
ater dispensed to patients w

ithout their consent is hum
an research w

ithout 
consent. B

. 
Serum

 Fluoride C
oncentration. 

 
1. 

W
ith skeletal fluorosis, the O

ffice of W
ater did not identify any studies 

that w
ere good candidates for dose- or concentration-response m

odeling, in part 
because current assessm

ent m
ethods no longer lim

it assessm
ent to the inaccurate, 

crude and historic m
ethod of estim

ating exposure by m
easuring fluoride concentrations 

in w
ater.  Too m

any sources of fluoride exist to reasonably estim
ate exposure for 

specific individuals.  C
om

pounding the problem
 is the highly variable excretion of 

fluoride.  A
nd further com

pounding the problem
 is the genetic differences for dental 

�������������������������������������������������������������

71 A
ppendix 69 V

ieira  (2004) http://jdr.sagepub.com
/content/83/1/76.full.pdf+htm

l 
72Feathersone JD

 et al , D
ependence of in vitro dem

ineralization of apatite and rem
ineralization of dental enam

el on fluoride 
concentration, J D

ent R
es. 1990 Feb;69 

73 A
ppendix 7 V

ieira et al. H
ow

 D
oes Fluoride A

ffect D
entin M

icroharness and M
ineralization?  
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fluorosis.  The scientific gold standard for m
easuring fluoride exposure is to include 

m
easured fluoride concentrations in subjects of serum

/plasm
a, urine, enam

el, dentin 
and other tissues.  D

eterm
ining individual fluoride exposure from

 w
ater is crude, 

inaccurate, guessing and problem
atic. 

 
2. 

The C
D

C
 reports, “N

orm
al serum

 fluoride levels are <20 m
cg/L but 

varies substantially on the basis of dietary intake and environm
ental levels.” 74   Less 

than 0.02 ppm
 for adults is high, but should be protective for m

ost and the E
P

A
 R

fD
 of 

0.08 m
g/kg/day is estim

ated to usually exceed serum
 fluoride levels of 0.02 ppm

.  In 
other w

ords, the proposed R
fD

 for fluorosis is not protective based on C
D

C
 

recom
m

endations. (S
ee also A

ppendix 103 H
udson) 

 
3. 

A
s show

n below
, the no adverse effect for serum

 fluoride 
concentration w

ith a m
argin of safety should be considered less than 0.013 ppm

 for 
m

ost adults.  Taves
75 considered norm

al at 0.7 m
icrom

olar (0.013 ppm
).  Torra

76 (1998) 
reported 1-47 m

icrog/L (17.5 m
icrog/L m

ean or 0.0175 ppm
).  The C

D
C

 
recom

m
endation of less than 0.02 ppm

 is too high and not protective. 
 

4. 
S

andhu used controls w
ith m

ean fluoride serum
 at 0.0421 ppm

, and 
reported bone-form

ing tum
ors at 0.072 ppm

 and osteosarcom
a at 0.143 ppm

.  R
athee

77 
(below

) reported serum
 fluoride for controls w

ithout stones at a m
ean 0.025 ppm

 and 
subjects at a m

ean 0.12 ppm
.    H

istorically, S
inger 78 reported as “norm

al” average 
serum

 fluoride value of 8 m
icrom

olar (0.15 p.p.m
.) a serum

 fluoride level w
hich is now

 
found excessive.  (S

ee also A
ppendix 89)    

 
5. 

The D
R

A
 report m

ust include the serum
 fluoride levels for adults, 

children, infants and fetus, resulting from
 a 0.08 m

g F/kg/day R
fD

 especially for pregnant 
m

others since the placenta does not appear to prevent fluoride from
 reaching the infant.   

 
6. 

H
ossney (2003) 79 reported, “the fluoride levels in m

others' m
ilk 

reflected the serum
 levels of their ow

n infants.”  M
ore than half of m

other’s m
ilk tested in 

a C
anadian study 80had no detectible fluoride, m

ean 0.004 ppm
.   H

H
S

/C
D

C
 is advised 

to protect infants w
ith a w

arning not to use w
ater containing m

ore than 0.005 ppm
 

fluoride for drinking and m
aking infant form

ula. 
 

7. 
The hum

an fetus and infants should be m
ore protected, not less 

protected.  E
xecutive O

rder 13045 does not authorize the E
P

A
 to ignore and abandon 

the fetus, infants and children w
hen determ

ining health risks.  E
P

A
 G

uidelines (1-1) 81 
state: The overall characterization of risk is conducted w

ithin the context of broader 
policies and guidance such as E

xecutive O
rder 13045, “P

rotection of C
hildren From

 
E

nvironm
ental H

ealth R
isks and S

afety R
isks”( E

xecutive O
rder 13045, 1997) w

hich is 

�������������������������������������������������������������

74 http://w
w

w
.bt.cdc.gov/agent/sulfurylfluoride/casedef.asp  A

ccessed 2/9/11 
75 Taves D

, N
orm

al H
um

an Serum
 Fluoride C

oncentrations, N
ature 211, 192-193 (09 July 1966; doi:10.1038/211192b0  

76 Torra M
 et al Serum

 and urine ionic fluoride: norm
al range in a nonexposed population. B

iol Trace Elem
 R

es. 1998 Jul;63(1):67-71. 
���$���%&&�
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78 A

s reported by Taves, either in Singer, L and A
rm

strong, W
.D

. J. A
pp. Physiol., 15,508 (1960) or the sam

e authors in A
nal. 

B
iochem

., 10,495 (1965). 
79 H

ossney E, R
eda S, M

arzouk S, D
iab D

, Fahm
y H

. Serum
 fluoride levels in a group of Egyptian infants and children from

 C
airo 

city.  A
rch Environ H

ealth.  2003 M
ay;58(5):306-15. 

80 N
R

C
 (2006)  

81 A
ppendix 120 p 1-1. 



�
� �

the prim
ary directive to federal agencies and departm

ents to identify and assess 
environm

ental health risks and safety risks that m
ay disproportionately affect children”.  

Fluoridation disproportionately affects the fetus, infants and children.   
  

8. 
X

iang (2003 and 2005) 82 reported low
er IQ

 com
paring serum

 fluorides 
of 0.08 ppm

 (4.2 μm
ol/L) w

ith 0.04 ppm
 (2.1 μm

ol/L).  The E
P

A
 references S

ow
ers 

(2005) 83 w
hen evaluating skeletal fluorosis.  S

ow
ers (2005) reported the 4th quartile 

(25%
) of the control com

m
unity had m

ean serum
 fluoride concentrations of 0.05 ppm

 
(2.54 μm

ol/L to 2.60 μm
ol/L) and high-fluoride com

m
unity 4

th quartile at 0.08 ppm
 (3.97 

+/- 0.18 μm
ol/L) w

hich is sim
ilar to the 0.08 ppm

 (4.2 μm
ol/L) X

iang reported as having 8 
IQ

 point loss.  
 

O
nce again:  

 
C

ontrols 
 

 
S

ubjects 
 S

keletal Fluorosis  
0.05 ppm

 F 
 

 
0.08 ppm

  F 
Loss of 8 IQ

 
 

0.04 ppm
 F 

 
 

0.08 ppm
 F 

S
keletal Fluorosis  

 
 

 
 

0.06 ppm
 F 

 A
nd just because harm

 w
as found at higher levels, does not m

ean the controls 
w

ere at a level w
ithout harm

.   A
nd further, m

ean concentrations do not protect 
subpopulations and a m

argin of safety m
ust be included. 

 
9. 

Itai (2010) found “M
ean S

IF (serum
 ionic fluoride) concentrations 

w
ere 0.495m

um
ol/l in m

en and 0.457m
um

ol/l in w
om

en.” (0.495 m
um

ol/l X
 

0.019m
g/m

um
ol= 0.009 ppm

)  A
nd he concluded S

IF “concentrations in m
iddle-aged 

healthy subjects w
ere increased w

ith an age-related degeneration in renal function. S
IF 

concentrations in post-m
enopausal w

om
en arise from

 the increased fluoride release 
from

 bone after m
enopause. A

ge is not related to S
IF concentrations.” 84   

 
10. 

A
 safe non-pregnant healthy adult serum

 fluoride level around 
0.01 ppm

, certainly less than 0.02 ppm
 is consistent w

ith m
ost research and the C

D
C

. 
O

ur goal for serum
 fluoride levels in infants should be zero, sim

ilar to m
ost sam

ples of 
m

other’s m
ilk.   

 
11. 

The question begs, w
hat serum

 fluoride level exists w
ith 4 ppm

, 
1ppm

 or 0.7 ppm
 in w

ater?  The answ
er in large part depends on the quantity of w

ater 
consum

ed, kidney function, Iodine, calcium
, diet, age, elevation and other sources of 

fluoride exposure.   A
djusting the concentration of fluoride in w

ater to achieve a safe 
fluoride serum

 level for everyone is problem
atic, especially for the fetus, infants and 

children.    
   

The graph below
 illustrates som

e of the literature on hum
an serum

 fluoride 
concentration and studies finding harm

.  A
 m

argin of safety for all is not included.   

�������������������������������������������������������������

82 A
ppendix 16 &

 70 See also A
ppendix 118, Lead w

as not a confounding factor. 
83 http://w

ater.epa.gov/action/advisories/drinking/upload/skeletal_effects.pdf  accessed 1/21/11 Fluoride: D
ose-R

esponse A
nalysis for 

N
on-cancer Effects, Fluoride-R

elated Skeletal Effects Evaluations of K
ey Studies, Table 2 p 52. 

84A
ppendix 17: Itai K

 et al, Serum
 ionic floride concentrations are related to renal function and m

enopause status but not to age in a 
Japanese general population. C

lin C
him

 A
cta. 2010 Feb;411 (3-4):263-6.  



�!�

12. 
C

onnett M
 (2004) com

piled data on fluoride concentration in w
ater 

and bone dam
age w

ith w
ater fluoride concentrations. 85  Table 1 lists several studies 

reporting dam
age at current fluoridation levels and one as low

 as 0.6 ppm
.  B

ecause 
w

ater is only one source of fluoride, fluoride exposure from
 w

ater represents perhaps 
half the total exposure for m

any people.  S
erum

 and urine fluoride concentrations are 
necessary to evaluate exposure and retention of fluoride.   Table 3a from

 C
onnett M

 
(2004) lists ten studies w

ith m
easured serum

 fluoride levels.  O
f particular note should 

be the repeated reporting of higher serum
 fluoride levels in people w

ith kidney disease 
on w

ater at 1 ppm
 and as fluoride concentration in w

ater increases often serum
 fluoride 

levels increase.   W
ater is only one source of fluoride.    

The C
D

C
 recom

m
ends <0.02 ppm

 serum
 fluoride levels and as of 2004 at 

least 8 hum
an studies of people on fluoride w

ater w
ith 1 ppm

 had reported serum
 

fluoride ranges averaging 5 to 14 tim
es (0.1 – 0.28 ppm

) higher than m
axim

um
 

C
D

C
 recom

m
endations.  Those w

ith kidney disease had significantly higher serum
 

fluoride levels.   

������������������������������������������������������������

85 A
ppendix 91  

0 ppm
 

0.05 ppm
 

0.1 ppm
 

0.15 ppm
 

0.2 ppm
 

0.25 ppm
 

0.3 ppm

H
um

an Serum
   Fluoride 

B
one Tum

ors 0.07 ppm
  (S

andhu 2009) 

W
here A

re W
e? 

O
steosarcom

a 0.14 ppm
 (S

andhu 2009) 
Singer (N

orm
al) 0.15  

Taves  0.013  

B
achinskii  0.21 

0.35 ppm
 

0.40 ppm
 

Taves  0.013 
C

D
C

 &
 Torra  0.02  

W
here Is H

A
R

M
? 

D
C

 &
 Torra  

Xiang 0.04  
Xiang

0
04

Sandhu 0.04 

Itai  0.007
 on low

 F  intake 

(N
o Infant or fetal studies) 

B   

8 IQ
 Loss 0.08 ppm

 (Xiang 2003) 

S
keletal Fluorosis 0.064 ppm

 X
iang 2005 

S
dh

0
04

���
�	
����
������
��

Skeletal Fluorosis 0.076 ppm
  (Sow

ers 2005) 
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C
. 

U
rine Fluoride C

oncentration 
 

1. 
X

iang (2003) com
pared urine fluoride concentrations, as fluoride 

concentration in drinking w
ater goes up, a greater percentage appears to be retained 

Table 9: 

 
X

iang (2003 &
 5) 86 provided Figure 2.  C

hildren’s IQ
 decreases w

ith increased urinary 
fluoride concentration. 
 

2. 
Fanco H

ector (2009) at the C
olgate-P

alm
olive Tech C

enter 
reported intake of fluoride ranged from

 0.04 to 0.12 m
g/kg/day for children 15 to 72 

m
onths of age.   The E

P
A

 D
R

A
 (2010) proposed increase of R

fD
 from

 0.06 m
g/kg/day to 

0.08 m
g/kg/day w

ould still not be protective of the full range of fluoride intake children 
are actually receiving.   S

om
e children w

ill be ingesting too m
uch fluoride.   H

H
S

, E
P

A
, 

C
D

C
, FD

A
 C

D
E

R
 m

ust also protect these children from
 excess fluoride ingestion.   

 
3. 

Torra (1998) reported serum
 and urine fluoride levels increased 

from
 controls of, 58 +/- 31 m

icrogram
s/l to renal patients of 28 to 185 m

icrogram
s/l.  A

ny 
R

fD
 by the E

P
A

 m
ust include subpopulations such as renal patients w

ho do not excrete 
fluoride effectively.  The E

P
A

 m
ust protect renal patients either by low

ering R
fD

 or 
�������������������������������������������������������������

86 A
ppendix 16 &

 19 
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providing w
arnings for renal patients.  Judgm

ent based on m
ean levels w

ithout a m
argin 

of safety is not protective. 
 

4. 
S

ingh (2007) reported ranges of fluoride in urine betw
een 1.6 ppm

 
to 3.4 ppm

 w
ith w

ater fluoride concentrations betw
een 1.68 to 3.22 ppm

.   U
rine and 

w
ater concentrations appear sim

ilar at high concentrations, although not all researchers 
have found the sam

e consistency. 87   W
hen w

ater and urine concentrations are sim
ilar, 

the concern is the additional fluoride from
 other sources m

ust be taken up by the bones, 
teeth and other tissues and hom

eostasis of fluoride is not achieved. 
 

5. 
Li 88 (2009) reported urine fluoride concentrations from

 3 tow
ns 

w
hich also use brick tea.  These levels had low

er urine fluoride concentrations than 
X

iang above and higher urine fluoride than just the concentration of fluoride in w
ater.    

 
0.32 m

gF/L of w
ater had m

ean 0.59 m
gF/L urine;  

0.7   m
gF/L of w

ater had m
ean 1.45 m

gF/L urine;   
2.68 m

gF/L of w
ater had m

ean 3.06 m
gF/L urine  

  
A

t low
er concentrations w

ith good kidney function, the kidneys are often able to 
achieve a reasonable hom

eostasis betw
een intake and excretion.  H

ow
ever, blood 

serum
 levels are elevated.  P

otential dam
age is w

ith higher blood serum
 and urine 

fluoride levels and  “m
ean” levels do not properly reflect the 1 in 4 w

ho are unable to 
adequately excrete fluoride. 
 

6. 
O

porow
ska-M

oszyk (1997) reported m
ean fluoride urine betw

een 
0.3 and 0.9 ppm

 and hair at 2.2 m
g F/g and 3.3 m

g F/g (higher due to Fertilizer 
C

hem
ical W

orks) 89 at a level of concern for harm
.  

 
7. 

C
D

C
’s

90 suggestion of 0.2 to 3.2 m
g/L norm

al range for fluoride 
urine appears too high at the upper lim

it.  P
roviding these people w

ith additional fluoride 
in w

ater should be contraindicated and the patients w
arned not to drink public w

ater.  
The C

D
C

’s “norm
al” urine fluoride level is w

here people are being harm
ed and is not 

consistent w
ith C

D
C

 recom
m

ended serum
 fluoride levels.    From

 X
iang’s w

ork above 
and assum

ing a linear effect, for every 1 m
g/L F in urine, a decrease of about 1.5 to 2 IQ

 
can be expected.     
 

8. 
M

easuring urine fluoride concentration is a m
ore accurate 

estim
ate of fluoride exposure than estim

ating a dose response from
 fluoride 

concentration in w
ater.  H

ow
ever, inadequate kidney function and loss of w

ater in sw
eat 

are tw
o significant variables w

hich m
ake serum

 fluoride concentration a better m
easure 

of exposure.  The E
P

A
 R

fD
 should include m

easured serum
 fluoride levels rather than 

exclusively rely on relative estim
ates of exposure from

 w
ater and som

e food. 
 �������������������������������������������������������������

87 Franco H
ector (2009) 

88A
ppendix 20: Li H

R
 et al, Fluoride in drinking w

ater, brick tea infusion and hum
an urine in tw

o counties in Inner M
ongolia, C

hina, J 
H

azard M
ater, 2009 A

ug 15:167(1-3):892-5.  
89A

ppendix 18: O
porow

ska-M
oszyk K

 [Exposure of Poznan inhabitants to florides. II. Fluorides in urine and hair of school children], 
R

ocz Panstw
 Zakl H

ig. 1997;48(1):53-8.   
90 http://w

w
w

.cdc.gov/niosh/docs/2003-154/pdfs/8308.pdf  A
ccessed 2/9/11 
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9. 
C

onnett M
 (2004) 91 Table 5a lists research reporting bone effects 

associated w
ith urine fluoride concentration.  Table 5b is from

 M
ansfield (1999) of 

people on 1 ppm
 fluoride in w

ater listing the percentage of people w
ith urinary fluoride 

concentrations over 2.0 ppm
, fluoride levels of som

e skeletal fluorosis cases.   
 

Li (num
ber 5 above) m

easured m
ean fluoride in urine at 1.45 ppm

 for those on 
0.7 ppm

 fluoride in w
ater.  H

ow
ever, C

onnett M
 (2004) Table 5b finds a significant 

num
ber of people are not at “m

ean” urinary fluoride levels.  0.7 ppm
 fluoride in w

ater w
ill 

result in high fluoride urine concentrations for m
any people.   Further, urine fluoride 

concentrations m
ay not reflect the inability of the kidneys to excrete the fluoride. 

 
 

D
. 

Fluoride C
oncentration in O

ther B
ody Tissues 

 
B

one m
ay contain the largest quantity of fluoride, but the pineal gland contains 

the greatest concentration of fluoride.  The half life of fluoride in the body is about 20 
years.  The likely and probable harm

 to the pineal gland and m
elatonin production 

should be of serious concern to the C
D

C
.  O

ther tissues should be review
ed by the 

C
D

C
. 

 E. 
M

any are Ingesting Too M
uch Fluoride  

 
D

ecem
ber, 2010, the E

P
A

 released a D
ose R

esponse A
nalysis for naturally 

occurring fluoride in w
ater. 92   Figure 8 of that docum

ent below
. 

�������������������������������������������������������������

91 A
ppendix 107 

92 http://w
ater.epa.gov/action/advisories/drinking/upload/Fluoride_dose_response.pdf A

ccessed 9/3/12 820-R
-10-019. Fluoride: 

D
ose-R

esponse A
nalysis. For N

on-cancer E
ffects. H

ealth and E
cological C

riteria D
ivision. O

ffice of W
ater. D

ecem
ber, 

2010 
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 The blue lines represent the “total daily fluoride intake estim

ate” and the black 
line the proposed R

fD
 at each age group.   B

ased on E
P

A
 estim

ates, about one quarter 
to one third of children receive too m

uch fluoride during som
e years.  

H
ow

ever, reality is far w
orse than the graph.  To m

ake the graph only look this 
bad, the E

P
A

 protected fluoride by the follow
ing: 

• 
Low

ering the blue lines significantly by not including the 10%
 of the 

people drinking the m
ost w

ater.  S
om

e drink 5 tim
es m

ore w
ater than the 

90
th percentile. 

• 
Increased the R

fd by 33%
, raised the black line 1/3

rd. 
• 

O
m

ited infants and about 80%
 of infants ingest form

ula m
ade w

ith w
ater. 

• 
M

argin of safety of 1:1, no m
argin of safety. 

• 
A

ssum
es everyone consum

es the “m
ean” intake of fluoride from

 foods, 
m

edications, and dental products. 
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V. 
C

O
N

G
R

ESS H
A

S N
O

T A
U

TH
O

R
IZED

 TH
E C

D
C

 TO
 PR

O
VID

E G
U

ID
A

N
C

E O
N

 
TH

E D
O

SA
G

E O
R

 C
O

N
C

EN
TR

A
TIO

N
 O

F FLU
O

R
ID

E A
D

D
ED

 TO
 PU

B
LIC

 W
A

TER
 

SYSTEM
S. 93  

A
. 

The C
D

C
 does N

ot have an A
pproval Process for Fluoridation. 94 

 B
. 

The C
D

C
 does N

ot have A
uthorization to R

ecom
m

end U
napproved 

and Therefore Illegal D
rugs, such as Fluoridation.  95 

 C
. 

The C
D

C
 does N

ot have Em
pirical D

ata or R
andom

ized C
ontrolled 

Trials on Safety or Efficacy of Fluoridation at any C
oncentration.  96 

 D
. 

The C
D

C
 does N

ot Scientific Evidence to Support the C
laim

 that 
Fluoridation is O

ne of the Ten G
reat Public H

ealth A
chievem

ents of the 20
th 

C
entury.  97 

 
E. 

The FD
A

 has N
ot R

elinquished D
rug A

pproval to the C
D

C
 or EPA

. 98 
      

VI. 
C

O
N

G
R

ESS H
A

S N
O

T A
PPR

O
VED

 TH
E FD

A
/EPA

 M
O

U
99 A

N
D

 TH
E M

O
U

 
R

ELA
TES TO

 FO
O

D
, N

O
T D

R
U

G
S. 

 
A

. 
The M

O
U

 (A
ppendix P, 225-79-2001) B

etw
een the EPA

 and the FD
A

 
is an A

greem
ent as to H

ow
 the “Food” R

egulation A
uthority of the FD

A
 W

ill B
e 

H
arm

onized W
ith the “W

ater” R
egulation A

uthority of the EPA
.  

The M
O

U
 does not give up any FD

A
 authority to E

P
A

 or C
D

C
 regarding 

regulation of drugs.  The FD
A

 has stated to C
ongress that fluoride w

hen used in the 
m

itigation or prevention of disease is a drug subject to FD
A

 regulation. 100  W
hen bulk 

fluoride raw
 ingredients are added to drinking w

ater to create a “fluoride and w
ater” drug 

w
ith intent to prevent or m

itigate dental disease (tooth decay or dental caries), it is a 
drug subject to FD

A
 regulation.  Fluoride is recom

m
ended by the C

D
C

 and others to 
prevent and control dental caries (i.e. tooth decay) w

hich the C
D

C
 calls an “infectious, 

m
ultifactorial disease;” 101 how

ever, dental caries are not considered highly contagious or 
generally life threatening.   

�������������������������������������������������������������
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98 A
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99 A
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 M

O
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100 A
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101 A
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D
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M
O

U
 225-79-2001 is an agreem

ent to resolve conflicting legal authorities 
granted to the E

P
A

 and FD
A

.  The conflicting E
P

A
 and FD

A
 legal authorities are 

described in this M
O

U
 at 2-3.  This M

O
U

 only seeks to resolve FD
A

 authority over food 
in (FFD

C
A

 201(f) (21 U
.S

.C
. 321(f))), FFD

C
A

 402 (21 U
.S

.C
. 341)), FFD

C
A

 406 (21 
U

.S
.C

. 346)), FFD
C

A
 409 (21 U

.S
.C

. 348)), and FFD
C

A
 410 (21 U

.S
.C

. 349)).M
O

U
 at 2.  

H
ow

ever, the FD
A

 has separate authority over drugs.   FFD
C

A
 201(g)(1) (21 

U
.S

.C
. 321(g)(1) and FFD

C
A

 501 et seq. (21 U
.S

.C
. 351 et seq.)  The term

 “drug” is 
defined in 21 U

.S
.C

. 321(g) 

“(1) articles recognized in the official U
nited S

tates pharm
acopoeia, official 

hom
eopathic pharm

acopoeia of the U
nited S

tates, or official national form
ulary, 

or any supplem
ent to any of them

; and (2) articles intended for use in the 
diagnosis, cure, m

itigation, treatm
ent, or prevention of disease in hum

an beings 
or other anim

als;” 

 
B

. 
The FD

A
 C

D
ER

 D
enial 102 Specifically R

eferences the M
O

U
 N

um
ber 

225-79-2001 Statem
ent 103 (M

O
U

) W
hich R

eferences Foods and N
ever R

eferences 
D

rugs:  “all substances in w
ater used in food are added substances subject to the 

provisions of the A
ct, but no substances added to a public drinking w

ater system
 

before the w
ater enters a food processing establishm

ent w
ill be considered a 

food additive.”  E
m

phasis added. 

1. 
The M

O
U

 in section I(H
) states: “protect the pubic from

, inter alia, 
the adulteration of food by food additives and poisonous and deleterious substances.” 

2. 
The M

O
U

 under “Intent B
.” states: “FD

A
 w

ill have responsibility for 
w

ater, and substances in w
ater, used in food and for food processing and 

responsibility for bottled drinking w
ater under the FFD

C
A

.”  

3. 
The M

O
U

 under section II B
ackground defines “Food” and 

references the w
ord “food” fourteen tim

es in this section alone, including the 
statem

ent, “to include any substance the intended use of w
hich results or m

ay 
reasonable (sic) be expected to result, directly or indirectly, in its becom

ing a com
ponent 

or otherw
ise affecting the characteristics of any food, if such substance is not generally 

recognized as safe.”   

W
A

S
W

 charges that fluoride is highly toxic, defined as a poison by law
, and is a 

substance “not generally recognized as safe.”  N
either the concentration nor safety after 

addition is an exem
ption or stipulation.  The M

O
U

 is clearly referencing food and not 
drugs.   The use of public w

ater to dilute a drug does not provide for transfer of oversight 
�������������������������������������������������������������

102 A
ppendix 22 FD

A
 Petition D

enial Sauerheber 
103 A

ppendix 1 M
O
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regulatory authority to the E
P

A
. 

4. 
The M

O
U

 under section IIIB
 describes the FD

A
’s responsibilities: 

 “2 c) To provide a senior toxicologist to help E
P

A
 devise new

 procedures and 
protocols to be used in form

ulating advice on direct and indirect additives to 
drinking w

ater.” 

W
A

S
W

 charges the FD
A

 w
ith failure to provide a senior toxicologist to the E

P
A

 
as agreed in the M

O
U

.   Failure to do so has contributed to serious irreparable harm
 to 

the public. 
The above M

O
U

 statem
ent is clearly referencing food processing 

establishm
ents and not drug m

anufacturing establishm
ents.  For exam

ple, a soup 
com

pany uses w
ater w

hich has had chlorine added before the w
ater enters the soup 

processing establishm
ent, the label on the soup container does not need to list the 

chlorine ingredient.   

5. 
The FD

A
 C

D
E

R
 denial is correct that the M

O
U

 is in regards to 
additives for the disinfection of w

ater; how
ever, drugs added to w

ater m
ust still be 

approved by the FD
A

 C
D

E
R

.  A
n additive is intended to treat w

ater.  A
 drug is intended 

to treat people.  The fluoridated w
ater drug is intended to treat disease in people, not for 

the treatm
ent or disinfection of w

ater and is defined as a drug, not an additive.   

6. 
The FFD

C
A

 does not authorize the FD
A

 C
D

E
R

 to delegate drug 
regulatory authority. 

 

7. 
The E

P
A

 could not enter into an M
O

U
 w

ith the FD
A

 w
hich 

requires the E
P

A
 to violate the S

D
W

A
. 

8. 
The M

O
U

 relates to and applies to foods, not drugs. 

C
. 

The M
O

U
 Stipulates A

reas of A
greem

ent B
etw

een the EPA
 and FD

A
. 

Fluoride Is a D
rug and N

ot an A
dditive.    

The M
O

U
 recognizes:  

“A
. That contam

ination of drinking w
ater from

 the use and application of direct 
and indirect additives and other substances poses a potential public health 
problem

; 104  

  
The addition of fluoridation raw

 com
pounds, especially the contam

inated toxic 
w

aste product scrubbings of the phosphate fertilizer com
panies to public w

ater, does 
cause harm

 to health and the environm
ent. 

�������������������������������������������������������������
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“B
. That the scope of the additives problem

 in term
s of the health significance of 

these contam
inants in drinking w

ater is not fully know
n; 105  

The diluted final fluoridated w
ater drug product’s risks are not fully know

n; 
how

ever, enough risk of ingesting fluoride is know
n that regulatory oversight is essential.  

W
ater districts are forcing the drug into everyone w

ithout consent, w
ithout em

pirical 
evidence of safety, w

ithout any drug regulatory oversight of efficacy or safety, w
ith 

negligible food oversight, and inadequate w
ater oversight. 

“C
. That the possibility of overlapping jurisdiction betw

een E
P

A
 and FD

A
 w

ith 
respect to control of drinking w

ater additives has been the subject of 
C

ongressional as w
ell as public concern;” 106  

  
The FD

A
 C

D
E

R
 denial is precisely one of the public’s concerns.  The FD

A
 points 

the authority finger for fluoridation at the E
P

A
 and the E

P
A

 points the authority finger at 
the FD

A
.  The public is left in harm

 because no regulatory authority accepts 
responsibility for the fluoride forced into about 225,000,000 people w

ithout their consent 
and w

ithout regulatory oversight. 

“D
. That the authority to control the use and application of direct and indirect 

additives to and substances in drinking w
ater should be vested in a single 

regulatory agency to avoid duplicative and inconsistent regulation” 107 

  
R

egulatory authority placed in one agency is appropriate for additives to treat 
w

ater.  D
elegating drug regulatory authority for the m

anufacturing and m
arketing of 

drugs to treat people to the E
P

A
 is beyond FD

A
’s authority and beyond the capability of 

the E
P

A
.   

 
The EPA

 has jurisdiction to require the rem
oval of the naturally occurring fluoride 

contam
inant from

 drinking w
ater if the level exceeds the M

C
L. EPA

 is not perm
itted to 

authorize addition of fluoride to drinking w
ater under the S

D
W

A
 – if it is being added for 

“preventive health care purposes.” A
s pointed out elsew

here, 42 U
S

C
 300g-1(b)(11) 

states: “N
o national prim

ary drinking w
ater regulation m

ay require the addition of any 
substance for preventive health care purposes unrelated to contam

ination of 
drinking w

ater.” 

 
C

ircum
venting C

ongress, the E
P

A
 delegated to the N

ational S
anitation 

Foundation (N
S

F) the right to regulate fluoride chem
ical purity.  In effect, the N

S
F is 

assum
ed to provide purity evaluation of the fluoridation chem

icals.  The N
S

F has set 
itself up in part as a sham

 FD
A

. 108  In brief sum
m

ary: the people rely on C
ongress, 

C
ongress has authorized the FD

A
 to regulate drugs and the FD

A
 relies on the E

P
A

 to do 
w

hat the S
D

W
A

 prohibits.  W
ater system

s and state public health agencies rely on the 
E

P
A

 w
ho has turned over testing to the N

S
F, w

hich is not obliged to release testing data 
�������������������������������������������������������������
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and w
hich does not test the efficacy or safety of the fluoride chem

ical and has no 
oversight. 109  M

eanw
hile the C

D
C

 prom
otes and in effect m

arkets the unapproved drug 
claim

ing, w
ithout careful scientific review

, efficacy and assum
es E

P
A

 evaluates safety.      

 
The C

D
C

 in effect suggests that pharm
aceutical grade fluoride drugs are low

er 
quality than the w

aste product scrubbings of the phosphate fertilizer com
panies. 110  The 

C
D

C
 w

eb site (probably w
ater treatm

ent personnel rather than pharm
acologists) suggest 

pharm
aceutical grade fluoride m

ight increase im
purities apparently because A

W
W

A
 and 

N
S

F/A
N

S
I standards are higher than pharm

aceutical standards.  The C
D

C
 is flaw

ed 
because the FD

A
 drug approval process places liability and responsibility on the 

m
anufacturer rather than patient.  The A

W
W

A
 and N

S
F/A

N
S

I do not have liability or 
responsibility to disclose testing of purity nor oversight.  U

S
P

 is stricter w
ith m

axim
um

 
exposure levels rather than relative contam

inant source.  S
odium

 fluoride used in w
ater 

system
s is listed in the U

S
P

 and fluorosilicic acid and sodium
 fluorosilicate are 

substantially sim
ilar.  

 
The C

D
C

 is flaw
ed claim

ing “Fluoride A
dditives A

re N
ot D

ifferent From
 N

atural 
Fluoride.” 111  The references provided by the C

D
C

 do not support the C
D

C
’s claim

.  For 
exam

ple, W
hitford (2008) com

pared N
aF w

ith H
2S

iF6 and not naturally occurring 
calcium

 fluoride.  A
nd Finney (2006) evaluated the dissolution and interm

ediates of 
hexafluorosilicic acid and not naturally occurring calcium

 fluoride.  N
o study provided by 

the C
D

C
 exam

ines the toxicology, safety, or efficacy of natural calcium
 fluoride w

ith 
hexafluorosilicic acid or sodium

 fluoride. 

The E
P

A
 has jurisdiction over the rem

oval of excess fluoride if it occurs naturally 
in drinking w

ater.  N
aturally occurring fluoride is often calcium

 fluoride, w
hich is less toxic 

than the silicofluorides or sodium
 fluoride artificially added to drinking w

ater.  The E
P

A
 is 

prohibited by the S
D

W
A

 from
 adding any substance to w

ater w
ith the intent to prevent 

disease and therefore the E
P

A
 does not and did not appropriately evaluate the safety or 

efficacy of fluoridation.  N
o law

 provides the E
P

A
 w

ith jurisdiction over the addition of 
substances w

hich are used w
ith the intent to treat, m

itigate, prevent, or cure hum
an 

disease.  The FD
A

 C
D

E
R

 is charged by C
ongress in the FFD

C
A

 to regulate substances 
intended to prevent disease.  

 The C
D

C
 has no authority to recom

m
end unapproved m

isbranded adulterated 
and contam

inated drugs. 
          

�������������������������������������������������������������

109 O
n July 7, 1988, by N

otice in the Federal R
egister (53 FR

, 25586), 
110 http://w

w
w

.cdc.gov/fluoridation/fact_sheets/engineering/w
fadditives.htm

#9 accessed 4/10/11 
111 http://w

w
w

.cdc.gov/fluoridation/fact_sheets/engineering/w
fadditives.htm

#9 accessed 4/10/11 
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VII. 
C

O
N

G
R

ESS 
H

A
S 

N
O

T 
A

U
TH

O
R

IZED
 

TH
E 

D
IVISIO

N
 

O
F 

N
U

TR
ITIO

N
 

PR
O

G
R

A
M

S 
A

N
D

 
LA

B
ELIN

G
 

O
FFIC

E 
O

F 
N

U
TR

ITIO
N

A
L 

PR
O

D
U

C
TS, 

LA
B

ELIN
G

 A
N

D
 D

IETA
R

Y SU
PPLEM

EN
TS C

EN
TER

 FO
R

 FO
O

D
 SA

FETY 
A

N
D

 A
PPLIED

 N
U

TR
ITIO

N
 TO

 B
R

A
N

D
 TH

E W
A

TER
 FLU

O
R

ID
A

TIO
N

 D
R

U
G

 
A

N
D

 R
EG

U
LA

TE FLU
O

R
ID

E A
S A

 FO
O

D
 O

R
 D

IETA
R

Y SU
PPLEM

EN
T.   

 
A

. 
A

 C
onflict Exists B

etw
een Fluoride D

efined by C
ongress as a 

D
rug

112 and FD
A

’s B
ottled W

ater R
ule at 21 C

FR
 165.110(b)(4)(ii). 

 
 

 
1.       The regulation of fluoride concentration is not the sam

e as drug 
approval, for exam

ple w
ith dosage and label.   “B

ottled w
ater packaged in the U

nited 
S

tates to w
hich fluoride is added shall not contain fluoride in excess of levels in Table 2. 

. . ..” 113 Individual consum
ption of w

ater is not the sam
e as “average” consum

ption, and 
concentration is not the sam

e as dosage.  O
nly lim

iting concentration is not adequate 
drug regulatory oversight. 

2. 
21 C

FR
 165.110(b)(4)(ii) does not exem

pt m
anufacturers from

 
FD

A
 C

D
E

R
 drug approval but does lim

it the concentration for those w
ho chose to 

fluoridate bottled w
ater.  D

rug regulatory approval for the addition of a drug to bottled 
w

ater and m
arketing the drug is still required. 

3. 
The FFD

C
A

 law
 is superior to FD

A
 rules.    

"...pow
er to issue regulations is not pow

er to change the law
..." 

U
S

 v. N
ew

 E
ngland C

oal and C
oke C

om
pany 318 F.2d 138 (1963).  

“A
dm

inistrative agency m
ay not, under guise of its rulem

aking pow
er, abridge or 

enlarge its authority or act beyond pow
ers given it by statute w

hich is source of 
its pow

er; adm
inistrative regulations that alter or am

end statute or enlarge or 
im

pair its scope are void.” S
an B

ernardino V
alley A

udubon S
oc. V

. C
ity of 

M
oreno V

alley, 51 C
al.R

ptr.2d. 897 (1996, C
al.A

pp. 4th D
ist). 

The U
.S

. S
uprem

e C
ourt has confirm

ed it is C
ongress and the language of the 

statute that controls the jurisdiction of the FD
A

 A
ct, not a statem

ent by an agency or 
another governm

ental entity.  FD
A

 v. B
row

n &
 W

illiam
son, (529 U

.S
. 120 (2000)). 

B
. 

Fluoride is a Poison, N
ot a Food.  Fluoride is Exem

pt from
 Poison 

Law
s w

hen R
egulated as a D

rug and not Exem
pt as a Food.   

1. 
Fluoridation products such as sodium

 fluoride are considered 
lethal at about 5 m

g/K
g B

W
, and as such, fit w

ithin federal poison law
s and

114 w
hich is in 

�������������������������������������������������������������

112 21 U
.S.C

. 321 C
H

APTER II—
D

EFIN
ITIO

N
S   (g)(1)(A) AN

D
 (B) 

113 21 C
FR

 165.10(b)(4)(ii)(C
) 

114 http://w
w

w
.law

.cornell.edu/uscode/uscode15/usc_sec_15_00001261----000-.htm
l 
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contrast to naturally occurring calcium
 fluoride found naturally in w

ater and considered 
lethal at about 5,000 m

g/K
g B

W
. 115   

2. 
The EPA

 regulates safety guidelines of m
axim

um
 contam

inant 
levels existing in w

ater of a generally safer form
 of fluoride. The E

P
A

 has no authority to 
regulate the addition of any substance to w

ater w
ith health related purposes other than 

for disinfectants.    

3. 
W

ashington S
tate Law

 defines a poison as (4). “A
ny other 

substance designated by the state board of pharm
acy w

hich, w
hen introduced into the 

hum
an body in quantities of sixty grains or less, causes violent sickness or death.” 116 

S
ixty grains is 3,889 m

g.  15 m
g of silicofluoride or hydrogen fluoride is considered by 

som
e to be lethal for children. 117  H

ighly Toxic P
oisons such as arsenic, fluoride and 

strychnine are exem
pt from

 poison law
s

118 w
hen used as drugs, but are N

O
T exem

pt 
w

hen used as foods.   If fluoride is not a drug, then it is a poison w
ithout exem

ption.   
  

Fluoride is a poison and w
hen used as a drug is exem

pt from
 poison law

s but not 
exem

pt w
hen used as a food or nutrient.  There is no provision in Federal or S

tate law
s 

to perm
it the C

D
C

 or E
P

A
 from

 adding poisons to w
ater w

ithout exem
ption as a drug 

and approved by the FD
A

 C
D

E
R

. 
 

“R
C

W
 69.40.030 P

lacing poison or other harm
ful object or substance in food, 

drinks, m
edicine, or w

ater —
 P

enalty. 

(1) E
very person w

ho w
illfully m

ingles poison . . . in any food, drink, m
edicine, . . . 

and every person w
ho w

illfully poisons any spring, w
ell, or reservoir of w

ater, is 
guilty of a class B

 felony and shall be punished by im
prisonm

ent in a state 
correctional facility for not less than five years or by a fine of not less than one 
thousand dollars.” 

 
4. 

Federal Law
119 and som

e states, such as O
regon

120 define a 
highly toxic substance (poison) as a substance w

hich causes serious illness or death at 
50 m

g/K
g of body w

eight or less. The toxicity of fluoride at 5 m
g/K

g B
W

 is less than 
50m

g/K
g B

W
 and therefore fluoridation com

pounds are poisons and are exem
pt from

 
poison law

s as drugs, but N
O

T exem
pt as foods.  P

oisoning w
ater is illegal and 

possession of an unapproved drug is illegal. 121  Federal law
s are strict regarding labeling 

of the container and fluoridated w
ater is not appropriately labeled. 122 

�������������������������������������������������������������

115 M
erck Index, 9th Edition, M

erck and C
o., Inc., R

ahw
ay, N

.J. 1976, p 1663. 
116 R

C
W

 69.38.#"#�
117  "It m

ay be concluded that if a child ingests a fluoride dose in excess of 15 m
g F/kg, then death is likely to occur. A

 dose as low
 as 

5 m
g F/kg m

ay be fatal for som
e children. Therefore, the probably toxic dose (PTD

), defined as the threshold dose that could cause 
serious or life-threatening system

ic signs and sym
ptom

s and that should trigger im
m

ediate em
ergency treatm

ent and hospitalization, is 
5 m

g F/kg." SO
U

R
C

E: W
hitford G

. (1996). Fluoride Toxicology and H
ealth Effects. In: Fejerskov O

, Ekstrand J, B
urt B

, Eds. 
Fluoride in D

entistry, 2nd Edition. M
unksgaard, D

enm
ark. p 171."  

118 R
C

W
 69.38 

119 http://w
w

w
.law

.cornell.edu/uscode/uscode15/usc_sec_15_00001261----000-.htm
l 

120 If D
eath w

ith 50m
g/K

g or less oral then “H
ighly toxic”      O

R
S

 453.005 (8); “The w
ord "P

oison" for any hazardous 
substance w

hich is defined as "highly toxic" in O
R

S
 453.005 (D

efinitions for O
R

S
 453.005 to 453.135);  

121 For exam
ple Idaho TITLE

  37  C
H

A
P

TE
R

 1  ID
A

H
O

 FO
O

D
, D

R
U

G
 A

N
D

 C
O

S
M

E
TIC

 A
C

T  37-115.  “P
R

O
H

IB
ITE

D
 

A
C

TS
. The follow

ing acts and the causing thereof w
ithin the state of Idaho are hereby prohibited:   (a)  The m

anufacture, 
sale, or delivery, holding or offering for sale of any food, drug, device, or cosm

etic that is adulterated or m
isbranded;  

122 http://w
w

w
.law

.cornell.edu/uscode/uscode15/usc_sec_15_00001261----000-.htm
l 
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5. 

The toxicity of fluoride rules it out as being a food.  Further, 
m

other’s m
ilk usually has an undetected level of fluoride. 123  In this case, nature sets a 

reasonable exam
ple for the FD

A
 C

D
E

R
, H

H
S

, C
D

C
 and E

P
A

 to protect infants.  The first 
aim

 of the Federal C
austic P

oison A
ct is the protection of children. 124 

 
6. 

A
 caffeine com

parison.  C
affeine is sold as an additive in both 

foods and drugs.  A
n estim

ated lethal dose of caffeine is 150-200 m
g/K

g/day.  The FD
A

 
has concerns ingesting fluoride at 0.25 m

g toothpaste and in 1963 an adult ingesting 2 
m

g
125 of fluoride.  2 m

g for an adult w
ould be about 0.03 m

g/kg/day, significantly below
 

the E
P

A
’s proposed R

fD
 of 0.08 m

g/kg/day and C
D

C
’s 0.7 ppm

 in w
ater. 126 C

affeine is 
not m

ass m
edicated w

ithout patient consent, label or dosage.  The m
anufacturing of 

caffeine is not the contam
inated w

aste product of m
anufacturing.   The analogy w

ith 
caffeine breaks dow

n, because caffeine is m
uch less toxic than fluoride. 

7. 
P

ro-fluoride professionals fail to appreciate the FFD
C

A
 requires 

the FD
A

 C
D

E
R

 to protect the public from
 m

isguided experim
ents of highly toxic poisons 

used w
ith the intent to prevent disease.  Focusing on a disease of the poor w

ithout fully 
evaluating the risks of a drug can cause the poor m

ore harm
 and harm

 to the entire 
population.  A

ll drugs have risks.   
8. 

W
hen fluoride exists in w

ater it is called a contam
inant and 

regulated by state agencies regulating contam
inants in w

ater such as the B
oard of 

P
harm

acy
127 (as a poison), D

epartm
ent of H

ealth, 128 A
griculture

129 and B
oard of H

ealth. 
M

ost states have signed an agreem
ent to enforce the S

D
W

A
 w

hich prohibits the addition 
of substances to w

ater for the prevention of disease, but the E
P

A
 fails to enforce the 

S
D

W
A

.  W
hen the fluoride contam

inant is added to w
ater w

ith the intent to prevent 
disease, then the approval from

 the FD
A

 C
D

E
R

 is required and in the case of 
W

ashington S
tate, the B

oard of H
ealth and B

oard of P
harm

acy have prim
ary intrastate 

jurisdiction.                                                                                       

C
. 

The M
O

U
 at H

.  The FD
A

 is to Protect the Public from
 Poisons A

dded 
to Foods, Such as Poisons A

dded to B
ottled W

ater. 

S
ection H

 of the E
P

A
-FD

A
 M

O
U

 states: 

 “That FD
A

 has been m
andated by C

ongress under the Federal Food, D
rug, and 

C
osm

etic A
ct (FFD

C
A

), as am
ended, to protect the public from

, inter alia, the 
adulteration of food by food additives and poisonous and deleterious 
substances.”  

E
ither as food or drug, the FD

A
 has regulatory oversight jurisdiction.  E

ither w
ith 

direct supervision or indirect supervision through the E
P

A
, the FD

A
 has ultim

ate 
regulatory oversight jurisdiction of food and drugs.  The chain of com

m
and for food and 

�������������������������������������������������������������

123 N
R

C
 2006 page 27 

124 http://w
w

w
.ncbi.nlm

.nih.gov/pm
c/articles/PM

C
1760461/ 

125 A
ppendix 3 

126 Estim
ating half of fluoride exposure com

es from
 w

ater, about 5 glasses of 0.7 ppm
 fluoridated w

ater w
ould plus other exposure 

w
ould exceed 2 m

g/day, the level of EPA
 concern in 1963.  

127 R
C

W
 69.04.730 

128 R
C

W
 69.41.010 

129 R
C

W
 69.04.006, R

C
W

 69.04.001�
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drug regulation goes from
 C

ongress to the FD
A

.  R
egardless of any delegation, 

agreem
ent, or assistance the FD

A
 m

ay use, C
ongress holds the FD

A
 ultim

ately 
responsible for food and drugs.  In effect, the E

P
A

 assists the FD
A

 to ensure the public 
w

ater is not adulterated by poisons to the sam
e standards as though the FD

A
 w

ere 
doing direct supervision.  If the E

P
A

 is not adequately regulating poisons or drugs being 
added to the w

ater, the FD
A

 m
ust take regulatory action.  The C

D
C

 and E
P

A
 need to 

refer m
anufacturers of drugs to the FD

A
 for N

D
A

. 

D
. 

Fluoride is N
ot a Food.  

Foods, as w
ith any substance, m

ay be toxic in large am
ounts, but are not defined 

as toxic by law
.  Fluoride is highly toxic and a poison and W

hitford (1996) considered as 
little as 15 m

g could be lethal for a child. 130  W
ashington S

tate S
tatute

131 defines a 
poison as any substance w

hich causes violent sickness or death w
ith less than 60 grains 

(3,889 m
g).  A

 determ
ination of dosage is the jurisdiction of the FD

A
 C

D
E

R
.  A

fter a 
dosage is determ

ined, current individual exposure m
ust be determ

ined w
hich m

ust 
include serum

 and urine fluoride levels.  O
nly then can a determ

ination be m
ade as to 

w
hether a concentration of fluoride from

 an additional source, such as fluoridated public 
w

ater, fluoridated bottled w
ater, supplem

ents and fluoride chew
ing gum

 is needed to 
m

ake up anyone’s deficiency.   
 

1. 
The FD

A
 in 1963 m

ore succinctly stated the sam
e concept: 

   “A
bove 2 m

illigram
s per day of total intake of fluorides can cause tooth m

ottling 
in 

sensitive 
persons. 

 
It 

w
ould 

be 
im

possible 
to 

state 
a 

safe 
am

ount 
for 

supplem
entation by an individual w

ithout know
ledge of the am

ount of fluorides 
already being consum

ed by him
 from

 such sources as drinking w
ater and food 

grow
n in soils that are rich in fluorides.” 132 

  
The 

E
P

A
 

exclusion 
of 

m
ajor 

sources 
of 

fluoride 
intake 

w
hen 

they 
determ

ined an R
fD

 for fluoride is bogus science and a sham
.  A

ny reference 
dose w

ith intent to prevent disease m
ust be protective of all, not to the 90

th 
percentile. 

 
2. 

Foods do not require prescriptions for purchase at a pharm
acy.  

 
3. 

Foods are not listed as drugs in the P
harm

acopiea or as poisons. 
 

4. 
The absence of fluoride in the diet does not cause any disease, 

w
hereas the lack of a vitam

in or essential m
ineral does. 

 
5. 

Foods are not “forced” into com
petent adults.  

 
6. 

M
inerals and nutrients added to food are listed in food ingredients, 

for exam
ple, V

itam
in D

 in m
ilk.  Fluoride is not listed in a m

anufacturer’s ingredients, 

�������������������������������������������������������������

130W
hitford G

. (1996). Fluoride Toxicology and H
ealth E

ffects. In: Fejerskov O
, E

kstrand J, B
urt B

, E
ds. Fluoride in 

D
entistry, 2nd E

dition. M
unksgaard, D

enm
ark. p 171."  . 

131 R
C

W
 69.38.010  

132 A
ppendix 3 
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such as canned foods and beverages m
ade w

ith fluoridated w
ater. 

 
7. 

Foods do not cause pathology at the sam
e dosage w

hich causes 
benefit.  “G

iven the overlap am
ong caries/fluorosis groups in m

ean fluoride intake and 
extrem

e variability in individual fluoride intakes, firm
ly recom

m
ending an “optim

al” 
fluoride intake is problem

atic.” 133   
  

E. 
Fluoride is N

ot a D
ietary Supplem

ent.   
 

1. 
“A

 dietary supplem
ent is a product taken by m

outh that is intended 
to supplem

ent the diet and that contains one or m
ore “dietary ingredients.” 134    

 N
either the C

D
C

 nor E
P

A
 has dem

onstrated that any or all people have an 
inadequate intake of fluoride and need supplem

entation.  O
n the contrary, even w

ithout 
fluoridation m

any show
 signs of excess fluoride ingestion. 

 
2. 

Fluoride is not regulated as a supplem
ent, and there is no 

“S
upplem

ent Facts” panel on products containing fluoride.   
 

3. 
S

upplem
ents do not require prescriptions and are not exem

pt from
 

poison law
s. 

 F. 
The Public is at R

isk because H
H

S and EPA
 R

egulate C
oncentration 

of Fluoride in Public W
ater R

ather than D
osage from

 Total Exposure. 
  

D
osage from

 all sources should be determ
ined rather than a relative 

contribution of fluoride from
 w

ater.  D
eterm

ining R
fD

 from
 a relative dose of w

ater and 
0.01 m

g/kg/day from
 food and not including other sources of fluoride such as toothpaste, 

is like tw
o doctors prescribing the sam

e drug for the sam
e patient at the sam

e tim
e.  

B
oth 

C
D

C
 

and 
E

P
A

 
m

ust 
use 

total 
exposure 

and 
not 

relative 
exposure 

w
hen 

determ
ining safety and efficacy. 

 
1. 

The N
R

C
 (2006 page 44) reported,  “H

eller et al. (1999, 2000) 
estim

ated that a typical infant less than 1 year old w
ho drinks fluoridated w

ater 
containing fluoride at 1 m

g/L w
ould ingest approxim

ately 0.08 m
g/kg/day from

 
w

ater alone.”    
 

2. 
The N

R
C

 (2006 page 44) reported, “Ten percent of the infants at 3 
m

onths old exceeded an intake of 1.06 m
g/day.”  A

 5 kg infant w
ould exceed 0.2 

m
g/kg/day, far exceeding the E

P
A

 R
fD

 of 0.08 m
g/kg/day. 

 
3. 

C
ontam

inated fluoridation raw
 products are injected into public w

ater 
to create a concentration of about 1 ppm

 of fluoride ion, proposed to change to 0.7 ppm
 

and no other drug (substance to treat hum
ans) is dispensed based on concentration in 

w
ater.  If everyone drank the sam

e am
ount of w

ater dispensing for everyone w
ould still 

�������������������������������������������������������������

133 W
arren J, Levy S, Froffitt B

, C
avanaugh J, K

anellis M
, W

eber-G
asparoni K

, C
onsiderations on O

ptim
al Fluoride Intake U

sing 
D

ental Fluorosis and D
ental C

aries O
utcom

es- A
 Longitudinal Study, JPH

D
 2008 

134 w
w

w
.fda.gov/A

boutFD
A

/Transparency/B
asics ucm

192949.htm
  A

ccessed 11/12/10 
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be problem
atic because not everyone’s kidney’s w

ork the sam
e and not all genetics are 

the sam
e.   

  4. 
The dosage of fluoride received by the patient depends on their body 

size and the am
ount of w

ater consum
ed.   

 
3. 

The N
R

C
 (2006) reported “S

om
e subpopulations consum

e m
uch 

greater quantities of w
ater than the 2 L per day that E

P
A

 assum
es for adults, 

including outdoor w
orkers, athletes, and people w

ith certain m
edical conditions, 

such as diabetes insipidus.” N
R

C
 2006 P

 23 

 “A
verage per capita ingestion of com

m
unity or m

unicipal w
ater is estim

ated to 
be 927 m

L/day (E
P

A
 2000a; see A

ppendix B
6). The estim

ated 90th percentile of 
the per capita ingestion of com

m
unity w

ater from
 that survey is 2.016 L/day.”  

N
R

C
 (2006) P

 23. 

H
H

S
, FD

A
 C

D
E

R
, C

D
C

, E
P

A
 m

ust be protective of everyone, 100%
, not the 90

th 
or 99

th percentiles because fluoride is not an essential elem
ent and is an elective 

unapproved drug.  A
t least the label should give patients clear concise inform

ation on 
dosage and side effects.  W

hen governm
ent agencies use police pow

ers to m
edicate 

everyone w
ith an illegal drug, then they are responsible for the dosage and risks for 

everyone, 100%
, not to one standard deviation, but everyone.  If H

H
S

/C
D

C
 and E

P
A

 
w

ant physician responsiblity for each patient and recom
m

end and encourage the forced 
adm

inistration to each person, then H
H

S
/C

D
C

 and E
P

A
 m

ust also encourage 
appropriate w

arnings and dosages for each and every person.   C
autions could include 

advice for infants and those w
ith kidney disorders, etc. 

In A
ppendix B

, Table B
-4, page 376, the N

R
C

 (2006) lists w
ater consum

ption at 
the 99

th percentile w
ith several groups close to 4-5 liters of w

ater a day and one group at 
the 99

th percentile is 5.356 L/day, and individuals in that group w
ere over 5.356 L/day.   

W
hat are the serum

 fluoride concentrations of these individuals?  A
re they in risk of 

brain, cancer, thyroid, or fluorosis dam
age?  H

ave they been w
arned not to drink so 

m
uch w

ater?   H
H

S
/C

D
C

 E
P

A
 m

ust answ
er the questions of w

hat is not enough fluoride 
(if inadequacy exists), adequate, and excess fluoride concentrations for the teeth, serum

 
urine, and other body tissues, w

ater and total exposure.   

H
H

S
, FD

A
 C

D
E

R
, C

D
C

 and E
P

A
 m

ust also consider the sources of fluoride 
exposure.   The graph below

 (N
R

C
 2006 p 49 Figure 2-1) show

s that although w
ater is 

the predom
inant source of fluoride for infants, other sources contribute a significant 

am
ount of fluoride, about half.   H

H
S

/C
D

C
 dropping fluoride concentration in w

ater from
 

1 ppm
 to 0.7 ppm

 only reduces total exposure by about 15%
 w

hich still leaves infants 
and sensitive subpopulations at risk of harm

.   
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VIII. 
U

N
LESS FD

A
 C

D
ER

 A
PPR

O
VED

, TH
E C

ITY O
F PO

R
TLA

N
D

 W
ILL B

E 
M

A
N

U
FA

C
TU

R
IN

G
 A

N
D

 M
A

R
K

ETIN
G

 TO
 C

U
STO

M
ER

S B
O

TH
 R

ETA
IL A

N
D

 
W

H
O

LESA
LE 

TH
E 

M
ISB

R
A

N
D

ED
, 

A
D

U
LTER

A
TED

, 
ILLEG

A
L 

FLU
O

R
ID

A
TED

 W
A

TER
 D

R
U

G
 

 
A

. 
Fluoride: a Protected Illegal D

rug.    

The chem
icals used to m

ake the fluoridated w
ater drug are generally the polluted 

contam
inated scrubbings of the phosphate m

anufacturing process.  C
urrently a shortage 

exists in the U
S

A
 and our governm

ents purchase the contam
inated toxic w

aste from
 

C
hina and Japan and force us to drink w

hat those countries prohibit their people from
 

drinking.  O
f interest is the difficulty in dissolving the fluoride from

 C
hina.  P

erhaps the 
fluoride from

 C
hina contains m

ore calcium
 fluoride w

hich is less toxic and does not 
dissolve as w

ell in w
ater.  If so, then the toxic fluoride w

aste from
 C

hina m
ay be less 

toxic than the toxic fluoride w
aste m

ade in the U
S

A
.   

 The public is not perm
itted to know

 the other contam
inants in the fluoride 

com
pounds being injected into their w

ater. The N
ational S

anitation Foundation is a 
private com

pany and w
ill not release the testing reports of the chem

icals.  Therefore, the 
E

P
A

 hides behind the N
S

F and the public is left in harm
. 

 
B

. 
M

ost D
eveloped C

ountries N
o Longer Fluoridate or R

ecom
m

end 
Fluoride Supplem

ents, in Part B
ecause Their D

rug R
egulatory A

gencies have N
ot 

A
pproved Fluoride for Ingestion for the Prevention of D

ental C
aries.  

C
. 

'C
ontam

inants' in D
rinking W

ater are N
ot D

esired.  

C
ontam

inants are bad, not good, w
hich is w

hy they are called contam
inants.  

C
ontam

inants, like fluoride, should not be intentionally increased.   
 D

. 
Fluoridated W

ater D
rugs C

ontribute to an A
ggregate Excess 

Fluoride Exposure for Som
e Individuals and Subpopulations. 

 To understand population exposure is helpful but does not determ
ine individual 

patient exposure to the fluoride drug.  S
om

e individuals absorb m
ore fluoride than others 

from
 their m

outh, stom
ach, intestines, lungs and skin.  S

om
e individual’s kidneys are 

better than others at rem
oving fluoride.  To determ

ine w
hat a dosage is doing in a 

patient, the desired, norm
al, and current concentration of each patient’s, serum

, plasm
a, 

urine, hair, or bone m
easurem

ents need to be used and evaluated by the FD
A

 C
D

E
R

.   
 W

hat level of serum
 fluoride is “norm

al?”  The jury is still out.   H
istorically 

controls in studies have ranged up to 0.22 ppm
135 Taves reporting  “norm

al” of 0.13 
ppm

136 and 0.15 ppm
 by S

inger. 137  These “norm
al” levels can be roughly com

pared to 
the 8 IQ

 point loss w
hen com

paring serum
 levels betw

een tw
o villages of 0.04 ppm

 and 
0.08 ppm

 by X
iang (2010) and higher bone tum

ors in people w
ith 0.07 ppm

.   The 
historical “norm

al” is not protective.  In vitro studies are finding dam
age dow

n to 0.002 
�������������������������������������������������������������

135 A
ppendix 68 

136 Taves D
R

, N
orm

al S
erum

 Fluoride C
oncentrations, N

ature 211, 192-193 (09 July 1966).  A
ppendix 102 

137 A
s reported by Taves D

R
,  N

orm
al S

erum
 Fluoride C

oncentrations, N
ature 211, 192-193 (09 July 1966).  
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ppm
.  P

erhaps m
other’s m

ilk at no detectable fluoride level is optim
al for infants and 

adults. 
 

E. 
D

eterm
ining R

isk and Safety. 
 D

eterm
ining the risk of a naturally occurring contam

inant and a drug should be 
quite different.  The E

P
A

 should look for “proof” available of reasonable harm
 of 

contam
inants existing in w

ater. The FD
A

 C
D

E
R

 should approach the risk/safety question 
from

 the other end of the paradigm
, w

hat is the “proof” of safety.   
 W

ith fluoridation, the E
P

A
 needs to put on the FD

A
 C

D
E

R
 thinking cap and 

dem
and “proof” of safety from

 the fluoridation drug m
anufacturers.  S

tates rely on the 
E

P
A

 to assure the safety of fluoridation. 138 
 S

ee also A
ppendix 101 P

rystupa 2011. 
                                

 �������������������������������������������������������������

138 A
ppendix 11 and 12. 
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IX. 
FLU

O
R

ID
E’S LA

C
K

 O
F B

EN
EFIT 

 
A

. 
C

urrent 
scientific 

literature 
is 

generally 
finding 

little 
or 

no 
effectiveness from

 fluoridation. 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 

�������������������������������������������������������������

139 http://w
w

w
.slw

eb.org/colquhoun.htm
l and w

w
w

.ada.org 
140 “ Fluorosis prevalence increased significantly w

ith higher w
ater fluoride levels; how

ever, caries prevalence did not 
decline significantly."  H

ong L, Levy S
, W

arren J, B
roffit B

. (2006). D
ental caries and fluorosis in relation to w

ater fluoride 
levels. A

D
E

A
/A

A
D

R
/C

A
D

R
 C

onference, O
rlando Florida, M

arch 8-11, 2006. 
141 “N

o fluoride, socioeconom
ic status or beverage variables w

ere significantly associated w
ith lesion progression.” 

W
arren JJ, Levy S

M
, B

roffitt B
, K

anellis M
J. (2006). Longitudinal study of non-cavitated carious lesion progression in the 

prim
ary dentition. Journal of P

ublic H
ealth D

entistry 66(2):83-7. 
142 “In the present study, fluoridated w

ater did not seem
 to have a positive effect on dental health, as it m

ight have been 
expected in a com

m
unity w

ith the respective caries prevalence.”  M
eyer-Lueckel H

, et al. (2006). C
aries and fluorosis in 6- 

and 9-year-old children residing in three com
m

unities in Iran. C
om

m
unity D

entistry and O
ral E

pidem
iology 34:63-70 

143 “The W
H

O
 data do not support fluoridation as being a reason for the decline in dental decay in 12 year olds that has 

been occurring in recent decades." N
eurath C

. (2005). Tooth decay trends for 12 year olds in nonfluoridated and 
fluoridated countries. Fluoride 38:324-325 
144 “O

ur analysis show
s no convincing effect of fluoride-intake on caries developm

ent." K
om

arek A
, et al. (2005). A

 
B

ayesian analysis of m
ultivariate doubly-interval-censored dental data. B

iostatistics 6:145-55. 
145 “Levels in fluoridated and non-fluoridated areas w

ere sim
ilar. " H

arding M
A

, et al. (2003). D
ental erosion in 5-year-old 

Irish school children and associated factors: a pilot study. C
om

m
unity D

ental H
ealth 20(3):165-70. 

146 “There w
as no statistically significant difference betw

een D
M

FT in m
unicipalities of the sam

e size, regardless of the 
presence or absence of fluoride in the w

ater supply..."  S
ales-P

eres S
H

, B
astos JR

. (2002). [A
n epidem

iological profile of 
dental caries in 12-year-old children residing in cities w

ith and w
ithout fluoridated w

ater supply in the central w
estern area 

of the S
tate of S

ao P
aulo, B

razil]. C
adernos de S

aude P
ublica 18: 1281-8 

147 W
ater fluoridation status of the children's area of residence did not have a significant effect on E

arly C
hildhood C

aries 
(E

C
C

) at the 0.1 level of significance in the unadjusted logistic regression analysis, nor w
as it found to be a confounder of 

the effect of race/ethnicity on E
C

C
 prevalence in the m

ultivariable m
odel."  S

hiboski C
H

, et al. (2003). The association of 
early childhood caries and race/ethnicity am

ong C
alifornia preschool children. Journal of P

ublic H
ealth D

entistry 63(1):38-
46 
148 "[E

]ven a longitudinal approach did not reveal a low
er caries occurrence in the fluoridated than in the low

-fluoride 
reference com

m
unity." S

eppa L. et al. (2002). C
aries occurrence in a fluoridated and a nonfluoridated tow

n in Finland: a 
retrospective study using longitudinal data from

 public dental records. C
aries R

esearch 36: 308-314 
149 The m

agnitude of [fluoridation's] effect is not large in absolute term
s, is often not statistically significant and m

ay not be 
of clinical significance." Locker, D

. (1999). B
enefits and R

isks of W
ater Fluoridation. A

n U
pdate of the 1996 Federal-

P
rovincial S

ub-com
m

ittee R
eport. P

repared for O
ntario M

inistry of H
ealth and Long Term

 C
are 

150 "[R
]esults of recent large-scale studies in at least three countries show

 that, w
hen sim

ilar com
m

unities are com
pared 

and the traditional D
M

FT index of dental caries is used, there is no detectable difference in caries prevalence. This has 
been dem

onstrated for schoolchildren in the m
ajor cities of N

ew
 Zealand, A

ustralia, the U
S

 and elsew
here." D

iesendorf, 
M

. et al. (1997). N
ew

 E
vidence on Fluoridation. A

ustralian and N
ew

 Zealand Journal of P
ublic H

ealth. 21: 187-190 
151 H

igher fluoride proportions appeared to be associated w
ith low

er dfs + D
FS

, w
ith an estim

ated difference betw
een 

fluoridated and non-fluoridated groups of 0.65 decayed or filled surfaces per child, but this association w
as not statistically 

significant. The effects of fluoridation on the other outcom
es w

ere sm
all and not statistically significant." D

om
oto P

, et al. 
(1996). The estim

ation of caries prevalence in sm
all areas. Journal of D

ental R
esearch 75:1947-56 

152 “C
hildren attending centers show

ed no significant differences (in baby bottle tooth decay) based on fluoride status for 
the total sam

ple or other variables." B
arnes G

P
, et al. (1992). E

thnicity, location, age, and fluoridation factors in baby 
bottle tooth decay and caries prevalence of head start children. P

ublic H
ealth R

eports 107: 167-73 
153 The fluoride incorporated developm

entally – that is, system
ically into the norm

al tooth m
ineral – is insufficient to have a 

m
easurable effect on acid solubility.” Featherstone JD

B
, M

.S
c., P

h.D
. , C

over S
tory; J A

m
erican D

ental A
ssociation, V

ol. 
131, July 2000, p. 890. 
154 C

enters for D
isease C

ontrol; M
M

W
R

 W
eekly R

eport. 1999;48:933-940. “Fluoride’s caries-preventive properties initially 
w

ere attributed to changes in enam
el during tooth developm

ent because of the association betw
een fluoride and cosm

etic 
changes in enam

el and a belief that fluoride incorporated into enam
el during tooth developm

ent w
ould result in a m

ore 
acid-resistant m

ineral. H
ow

ever, laboratory and epidem
iologic research suggests that fluoride prevents dental caries 

predom
inately after eruption of the tooth into the m

outh, and its actions prim
arily are topical for both adults and children.” 

155 “It is no longer acceptable to use fluoride supplem
ents on large populations, even if the caries rate is higher than 

average.” Lim
eback H

. “A
 re-exam

ination of the pre-eruptive and post-eruptive m
echanism

 of the anticaries effects of 
fluoride: is there any anti-caries benefit from

 sw
allow

ing fluoride?” C
om

m
unity D

entistry and O
ral E

pidem
iology 27: 62-71, 

1999. 
156 “In 1970, during a m

eeting in S
w

itzerland on fluoride research, I w
as astounded to hear the statem

ent from
 a E

uropean 
cariologist of great reputation that the m

echanism
 of action of fluoride against dental caries w

as entirely topical! A
t that 

tim
e I believed, along w

ith the m
ajority of A

m
erican caries researchers, that fluoride w

orked because it becam
e 

incorporated into enam
el – especially developing enam

el – to increase its resistance to acid dem
ineralization. W

e thought 
that w

here this could not be accom
plished preeruptively by w

ater fluoridation, w
e ought to try to achieve the sam

e goal 
posteruptively by short-term

 regim
ens of very highconcentration fluoride solutions and gels. I thought that m

y E
uropean 
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157  S
tudies finding benefit are frequently historical and flaw

ed for lack of controlling 
confounding factors and unknow

ns. 158 159 160   The N
IH

 (N
ational Institute of H

ealth) and 
S

urgeon G
eneral’s report suggest efficacy estim

ates based on random
ized controlled 

trials under ideal circum
stances are preferred; how

ever, no one disputes that in the case 
of fluoridation those types of studies w

ould be difficult and have never been done, but 
they could be done.  Therefore, a greater degree of caution and m

argin of safety m
ust 

be used to protect public health and a reasonable m
argin of safety, 10, is essential.    

The graph below
 dem

onstrates the lack of efficacy.  D
ental fluorosis (blue lines) 

increase as the fluoride concentration in the w
ater increases.  H

ow
ever, dental caries 

show
s no significant change regardless of the fluoride concentration in w

ater.  
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colleague w
as very poorly inform

ed. 
N

ow
, tw

elve years later, I continue to be im
pressed by the w

isdom
 of his assertion. P

robably it w
as not com

pletely correct; 
absolute statem

ents about biological processes rarely are. H
ow

ever, each year since then the evidence has continued to 
accum

ulate to support the hypothesis that the anti-caries m
echanism

 of fluoride is m
ainly a topical one.” 

12. Fejerskov O
. et al. “R

ational use of fluorides in caries prevention”. A
cta 

157 “A
s a direct consequence any m

ethod w
hich places particular em

phasis on incorporation of bound fluoride into dental 
enam

el during form
ation m

ay be of lim
ited value. Therefore, there is lim

ited scientific data to support the assertion that 
system

ic fluoride treatm
ent should be initiated from

 shortly after birth.”  Fejerskov O
. et al. “R

ational use of fluorides in 
caries prevention”. A

cta O
dontol. S

cand. 1981, 39:241-249. 
158 C

onfounding factors such as delay in tooth eruption are not included in studies. S
ee K

om
arek A

,  et al.  B
iostatistics.  

2005 Jan;6  
159 M

cD
onagh, M

., P
. et al 2000a. A

 S
ystem

atic R
eview

 of P
ublic W

ater Fluoridation. N
H

S
 C

entre for R
eview

s and 
D

issem
ination, U

. of N
Y

 
160 Leroy R

, et al. (2003). The effect of fluorides and caries in prim
ary teeth on perm

anent tooth em
ergence. C

om
m

unity 
D

entistry and O
ral E

pidem
iology31(6):463-70 
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G
raph H

161  is one of the tw
o m

ost im
portant graphs on efficacy the C

D
C

 should 
fully and carefully consider.   

 
http://w

w
w

.fluoride-journal.com
/98-31-2/312103-f.htm

 
un 1997 IS

FR
 P

ublished 1998                                                G
raph 

H
 

 
 G

raph H
 provides a six decades “perspective” of decredasing dental caries.  

C
aries 

have 
decreased 

consistently 
regardless 

of 
fluoridation 

of 
public 

w
ater 

or 
fluoridated toothpaste.   D

ental caries declined by m
ore than half before fluoridation 

becam
e com

m
on.  O

ne or m
ore unknow

n confounding factor(s), w
e shall call the “M

ajor 
U

nknow
n” w

iped out m
ore than half of dental caries from

 1930 to 1970 w
hen the a 

significant num
ber of 5 year olds w

ho had been fluoridated all their lives should have 
started to show

 significant caries reduction.  

The “M
ajor U

nknow
n” appears to have rolled on until 2000 w

hen dental cavities 
w

ere reported at about 1.2 per 12 year old child. (G
raphs “A

” and “B
” below

)   

U
ntil dental caries research identifies and controls for the “M

ajor U
nknow

n,” 
caries research efficacy is suspect.  A

nd it w
ould be unw

ise to assum
e all com

m
unities, 

fam
ilies and individuals w

ere reducing dental caries at the sam
e rate at the sam

e tim
e.  

A
ssum

ing cause-effect w
hen m

easuring a m
oving variable, declining dental caries, w

ith 
one or m

ore extrem
ely strong unknow

ns, is problem
atic and uncertain if not hopeless.   

 
The chance the “M

ajor U
nknow

n” abruptly stopped decreasing dental caries at 

�������������������������������������������������������������

161 A
ppendix 23 C

olquhoun J, W
H

Y
 I C

H
A

N
G

E
D

 M
Y

 M
IN

D
 A

B
O

U
T W

A
TE

R
 FLU

O
R

ID
A

TIO
N

 Full A
rticle (P

erm
ission at 

A
ppendix 24) http://w

w
w

.fluoride-journal.com
/98-31-2/312103.htm
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the sam
e tim

e fluoridation started, is a leap of faith, but not im
possible.   O

verlay this 
U

S
A

 data in G
raph H

, w
ith G

raph A
 and B

 show
ing nonfluoridated and fluoridated 

countries w
ith the sam

e dental caries endpoint of prevalence, rem
oves the possibility 

fluoridation caused the significant reduction in dental caries in developed countries.   
Fluoridation did not reduce dental caries before fluoridation started, nor  did fluoridation 
reduce 

caries 
in 

non-fluoridated 
countries 

the 
sam

e 
as 

fluoridated 
countries.  

Fluoridation’s benefit, if any, is not detected in the public at large.    

B
. 

C
om

paring 
N

ations 
D

oes 
N

ot 
Find 

B
enefit 

from
 

Fluoridation.  
C

urrent 
Effectiveness 

Studies 
C

oncur, 
Little 

or 
N

o 
D

etectable 
B

enefit 
from

 
Fluoridation. 162 163 164 165  166 167 168 169 170 171 172    

�������������������������������������������������������������

162 “The aim
 of this paper is to review

 publications discussing the declining prevalence of dental caries in the industrialized 
countries during the past decades...[T]here is a general agreem

ent that a m
arked reduction in caries prevalence has 

occurred am
ong children in m

ost of the developed countries in recent decades."  
S

O
U

R
C

E
: P

etersson G
H

, B
ratthall D

. (1996). The caries decline: a review
 of review

s. E
uropean Journal of O

ral S
cience 

104: 436-43” 
163 “The regular use of fluoridated toothpastes has been ascribed a m

ajor role in the observed decline in caries prevalence 
in industrialized countries during the last 20 to 25 years, but only indirect evidence supports this claim

." H
augejorden O

. 
(1996). U

sing the D
M

F gender difference to assess the "m
ajor" role of fluoride toothpastes in the caries decline in 

industrialized countries: a m
eta-analysis. C

om
m

unity D
entistry and O

ral E
pidem

iology 24: 369-75 
164 “The m

arked caries reduction in m
any countries over the last tw

o decades is thought to be m
ainly the result of the 

w
idespread and frequent use of fluoride-containing toothpaste... There seem

 to be no other factors w
hich can explain the 

decline in dental caries, w
hich has occurred w

orldw
ide during the sam

e period, in geographic regions as far apart as the 
S

candinavian countries and A
ustralia/N

ew
 Zealand." R

olla G
, E

kstrand J. (1996). Fluoride in O
ral Fluids and D

ental 
P

laque. In: Fejerskov O
, E

kstrand J, B
urt B

, E
ds. Fluoride in D

entistry, 2nd E
dition. M

unksgaard, D
enm

ark. p 215 
165 “A

lthough difficult to prove, it is reasonable to assum
e that a good part of the decline in dental caries over recent years 

in m
ost industrialized countries, notably those N

orthern E
uropean countries w

ithout w
ater fluoridation, can be explained 

by the w
idespread use of fluoride toothpastes. This reduction in caries has not been paralleled by a reduction in sugar 

intake..." C
larkson B

H
, Fejerskov O

, E
kstrand J, B

urt B
A

. (1996). R
ational U

se of Fluoride in C
aries C

ontrol. In: Fejerskov 
O

, E
kstrand J, B

urt B
, E

ds. Fluoride in D
entistry, 2nd E

dition. M
unksgaard, D

enm
ark. p 354 

166 “D
uring the past 40 years dental caries h as been declining in the U

S
, as w

ell as in m
ost other developed nations of the 

w
orld... The decline in dental caries has occurred both in fluoride and in fluoride-deficient com

m
unities, lending further 

credence to the notion that m
odes other than w

ater fluoridation, especially dentrifices, have m
ade a m

ajor contribution." 
Leverett D

H
. (1991). A

ppropriate uses of system
ic fluoride: considerations for the '90s. Journal of P

ublic H
ealth D

entistry 
51: 42-7 
167 “In m

ost E
uropean countries, the 12-year-old D

M
FT index is now

 relatively low
 as com

pared w
ith figures from

 1970-
1974. W

H
O

 (W
orld H

ealth O
rganization) data relating to availability of fluoride in w

ater and toothpaste appear reliable. 
H

ow
ever, these data did not explain differences betw

een countries w
ith respect to the D

M
FT index of 12-year-olds." 

K
alsbeek H

, V
errips G

H
. (1990). D

ental caries prevalence and the use of fluorides in different E
uropean countries. 

Journal of D
ental R

esearch 69(S
pec Iss): 728-32 

168 “The m
ost striking feature of som

e industrialized countries is a dram
atic reduction of the prevalence of dental caries 

am
ong school-aged children." B

inus W
, Low

inger K
, W

alther G
. (1989). [C

aries decline and changing pattern of dental 
therapy] [A

rticle in G
erm

an] S
tom

atol D
D

R
 39: 322-6 

169 “The current reported decline in caries tooth decay in the U
S

 and other W
estern industrialized countries has been 

observed in both fluoridated and nonfluoridated com
m

unities, w
ith percentage reductions in each com

m
unity apparently 

about the sam
e." H

eifetz S
B

, et al. (1988). P
revalence of dental caries and dental fluorosis in areas w

ith optim
al and 

above-optim
al w

ater-fluoride concentrations: a 5-year follow
-up survey. Journal of the A

m
erican D

ental A
ssociation 116: 

490-5” 
170 “(D

)uring the period 1979-81, especially in w
estern E

urope w
here there is little fluoridation, a num

ber of dental 
exam

inations w
ere m

ade and com
pared w

ith surveys carried out a decade or so before. It soon becam
e clear that large 

reductions in caries had been occurring in unfluoridated areas. The m
agnitudes of these reductions are generally 

com
parable w

ith those observed in fluoridated areas over sim
ilar periods of tim

e." D
iesendorf, D

. (1986). The M
ystery of 

D
eclining Tooth D

ecay. N
ature 322: 125-129 

171 “E
ven the m

ost cursory review
 of the dental literature since 1978 reveals a w

ealth of data docum
enting a secular, or 

long term
, generalized decline in dental caries throughout the W

estern, industrialized w
orld. R

eports indicate that this 
decline has occurred in both fluoridated and fluoride-deficient areas, and in the presence and absence of organized 
preventive program

s." B
ohannan H

M
, et al. (1985). E

ffect of secular decline on the evaluation of preventive dentistry 
dem

onstrations. Journal of P
ublic H

ealth D
entistry 45: 83-89 



�
���

 
G

raph A
 published in Fluoride and graph B

173 published in the B
M

J, show
 a 

consistent decline in decay over several decades.  R
egardless of w

hether the country 
has natural or artificially fluoridated w

ater, fluoridated salt or no fluoridated products at 
all, decay rates are sim

ilar.   C
learly, other factors (such as socioeconom

ics) are m
ore 

relevant than the fluoride concentration in w
ater.  P

roponents of fluoridation suggest 
non-fluoridated com

m
unities benefit in a “halo” effect” from

 fluoridated com
m

unities; 
how

ever, it is unreasonable to suggest non-fluoridated E
urope benefits from

 fluoridated 
U

S
A

 public w
ater.    

 
 

G
raph A

  N
eurath G

raph
174                                     G

raph B
  C

heng G
raph

175 

From
 1930 to 1970, dental caries w

ent form
 about 11 D

M
FT to about 5 D

M
FT. 

(G
raph H

 tw
o pages earlier).  From

 1970 to 2000 the trend continued in the U
S

A
 and in 

both fluoridated and nonfluoridated developed countries, further dropping dental caries 
from

 about 5 in fluoridated com
m

unities and about 6 or 7 in non-fluoridated com
m

unities 
to just over 1 D

M
FT.  The caries decline in non-fluoridated com

m
unities w

as actually 
greater over the last 30 years.    Fluoridation m

ade no apparent difference in the decline 
of dental caries over 70 years, unless one argues that fluoridated countries had less of a 
decline in dental caries.    

 
 

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

172 “The decline in caries prevalence in com
m

unities w
ithout fluoridated w

ater in various countries is w
ell docum

ented. The 
cause or causes are, at this tim

e, a m
atter of speculation."  Leverett D

H
. (1982). Fluorides and the changing prevalence of 

dental caries. S
cience 217: 26-30 

173 “G
raphs of tooth decay trends for 12 year olds in 24 countries, prepared using the m

ost recent W
orld H

ealth 
O

rganization data, show
 that the decline in dental decay in recent decades has been com

parable in 16 non-fluoridated 
countries and 8 fluoridated countries w

hich m
et the inclusion criteria of having (i) a m

ean annual per capita incom
e in the 

year 2000 of U
S

$10,000 or m
ore, (ii) a population in the year 2000 of greater than 3 m

illion, and (iii) suitable W
H

O
 caries 

data available. The W
H

O
 data do not support fluoridation as being a reason for the decline in dental decay in 12 year olds 

that has been occurring in recent decades." N
eurath  2005.  173  (G

raph A
) 173   B

ritish M
edical Journal published a sim

ilar 
graph and report in 2007. (G

raph B
) 173   

174 http://w
w

w
.fluoridealert.org/health/teeth/caries/w

ho-dm
ft.htm

l  A
ppendix 94 &

 C
heng 98 

175 C
hen et al, B

M
J 5 O

ctober 2007  A
ppendix 98 
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A

fter 40 years of significant fluoridation in the U
S

A
, w

e should be able to detect 
the effectiveness of fluoridation in the public at large.  S

uggestions that the ubiquitous 
halo effect benefits neighboring com

m
unities

176 and countries is w
ithout substance.   

 

C
. 

C
om

paring 
50 

U
SA

 
States

177 
D

oes 
N

ot 
Find 

B
enefit 

From
 

Fluoridation. 

R
anking 50 U

S
 states based on the percentage of residents receiving fluoridation 

(G
raph C

 below
) and plotting the low

 incom
e segm

ent of the population reporting very 
good/excellent teeth (low

er blue line G
raph C

) and the high incom
e segm

ent reporting 
very good to excellent teeth (upper horizontal green line G

raph C
), finds about 53%

 of 
the poor and 82%

 of the w
ealthy have very good to excellent teeth regardless of 

fluoridation.   A
 state could fluoridate 0%

 or 100%
 of their population w

ithout significant 
change to decay for either rich or poor. 178 179 180 181                                            

  
 

 
 

 
 

 
G

raph C
 

  
O

ver tim
e, dental caries has dropped regless of fluoridation of public w

ater.   
    

R
anking states on the increasing percentage of population fluoridated finds an 

increasing trend in the percentage of individuals w
ith six or m

ore teeth m
issing.  

 G
raph D

, below
, com

paring states show
s an increase in loss of six or m

ore teeth w
ith a 

�������������������������������������������������������������

176http://w
w

w
.cdc.gov/fluoridation/benefits.htm

 The H
alo E

ffect: Q
uantifying the diffused benefit from

 w
ater fluoridation in 

the U
nited S

tates G
riffin S

O
, G

ooch B
F, Lockw

ood S
A

, Tom
ar S

L. C
om

m
unity D

ent O
ral E

pidem
iol 2001;29:120–129. 

177A
ppendix 30 O

sm
unson  http://w

w
w

.fluorideresearch.org/404/files/FJ2007_v40_n4_p214-221.pdf   
178 N

ational S
urvey of C

hildren's H
ealth.   http://m

chb.hrsa.gov/oralhealth/portrait/1cct.htm
.  

179 http://w
w

w
.cdc.gov/oralhealth/w

aterfluoridation/fact_sheets/states_stats2002.htm
 

180 The N
ational S

urvey of C
hildren's H

ealth 2003. R
ockville, M

aryland: U
.S

. D
epartm

ent of H
ealth and H

um
an S

ervices, 
2005 
181 U

.S
. D

epartm
ent of H

ealth and H
um

an S
ervices, H

ealth R
esources and S

ervices A
dm

inistration, M
aternal and C

hild 
H

ealth B
ureau 
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higher percentage of the population on fluoridated w
ater.  182   If fluoridation significantly 

reduced tooth decay, w
e w

ould expect the opposite to occur.  
   

    
 

 
G

raph D
 

D
. 

C
om

paring C
ounties in W

ashington State or N
ew

 York State D
oes 

N
ot Find B

enefit From
 Fluoridation. 

Lourox in 1996
183 reported data on counties in W

ashington S
tate (G

raph E
 –by 

O
sm

unson, 
uses 

Lourox 
data). 

 
W

ith 
46%

 
of 

public 
w

ater 
users 

fluoridated, 
no 

significant reduction in dental decay could be detected in the fluoridated areas.   In spite 
of the lack of fluoridation’s benefit, the D

epartm
ent of H

ealth and other P
ublic H

ealth 
officials aggressively prom

oted fluoridation.  A
s of 2008, 59%

 of public w
ater users in 

W
ashington S

tate are fluoridated.   

 

G
raph E

, W
ashington C

ounties 
 

G
raph F, N

ew
 Y

ork C
ounties &

 Fluoridation 

C
om

paring counties in N
ew

 Y
ork S

tate (G
raph F) finds no detectable benefit 

from
 fluoridation (blue line is low

 socioeconom
ic residents, the red line is high, and the 

black line is the percentage of people in each county on fluoridated w
ater). 

 

�������������������������������������������������������������

182 “Few
er fillings had been required in the nonfluoridated part of m

y district than in the fluoridated part.” 1997 John 
C

olquohoun P
hD

, D
D

S
 http://w

w
w

.slw
eb.org/colquhoun.htm

l  
183 Leroux, et al  U

niv. W
A

, J D
ent R

es 1996  

 dfs+DFS Caries Prevalence and 
% of people Fluoridated
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W
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l
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W
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C

urrent epidem
iological effectiveness com

parisons
184 185 186 betw

een 
W

ashington S
tate w

ith 59%
 of the population receiving fluoridated w

ater and O
regon’s 

19%
187  find O

regon having sim
ilar or better dental health w

ith a third the percentage of 
population fluoridated (confounding factors sim

ilar or in W
ashington’s favor). 188 189   

 E. 
C

avities have been R
educed R

egardless of Fluoridation. 

P
art of the support for the alleged effectiveness from

 fluoridation is the G
raph G

 
below

. 190  A
n increase in the percentage fluoridated as w

ell as a drop in D
M

FT 
(D

ecayed, M
issing, Filled Teeth) during the sam

e tim
e is not disputed; how

ever, the tw
o 

events are not related as fluoride prom
oters have claim

ed.  
 

It is statistically im
probable - if not im

possible - for a random
 17%

 increase of 
population to be treated w

ith fluoride, causing a 70%
 drop in caries incidence for the 

entire population.  To achieve those stunning results, fluoridation projects w
ould have 

had to target specific high-risk individuals rather than random
 com

m
unities.  D

ecay rates 
decreased, fluoridation increased, but the tw

o events are not related. 

 

   G
raph G

 H
H

S
191 suggests dental decay has decreased in the U

S
A

 and w
e agree.  

H
ow

ever, 
H

H
S

/C
D

C
 

provides 
low

 
quality, 

biased 
and 

poor 
research 

suggesting 
com

m
unity fluoridation is responsible for the decline in caries.  Just because the tw

o 
events have happened, does not m

ean they are related.  M
any factors such as 

�������������������������������������������������������������

184 http://w
w

w
.doh.w

a.gov/cfh/O
ral_H

ealth/D
ocum

ents/S
m

ileS
urvey2005FullR

eport.pdf 
185http://w

w
w

.oregon.gov/D
H

S
/ph/oralhealth/docs/databook.pdf#search='O

regon%
20D

ecay%
20experience‘  

186 B
R

FS
S

 2002 http://w
w

w
.dhs.state.or.us/dhs/ph/chs/brfs/02/orahea/dentvisi.shtm

l   
http://apps.nccd.cdc.gov/brfss/display.asp?state=W

A
&

cat=O
H

&
yr=2004&

qkey=6610&
grp=0&

S
U

B
M

IT4=G
o S

am
ple size   

O
R

 3509 and W
A

 12,926  2004 data 
187 http://w

w
w

.cdc.gov/oralhealth/w
aterfluoridation/fact_sheets/states_stats2002.htm

 
188 N

ational S
urvey of C

hildren's H
ealth.   http://m

chb.hrsa.gov/oralhealth/portrait/1cct.htm
  

U
.S

. D
epartm

ent of H
ealth and H

um
an S

ervices, http://w
w

w
.fluoridationcenter.org/papers/2002/cdcm

m
w

r022102.htm
 

189 http://quickfacts.census.gov/qfd/states/41000.htm
l 

190 C
D

C
 M

M
W

R
, O

ctober 22, 1999 
191 http://w

w
w

.hhs.gov/new
s/press/2011pres/01/pre_pub_frn_fluoride.htm

l 
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socioeconom
ics, 

vitam
in 

supplem
ents, 

year 
around 

fresh 
produce, 

tooth 
brushing, 

flossing, antibiotics and unknow
ns increased or are confounding along w

ith fluoridation.  

O
nly the FD

A
 C

D
E

R
 and perhaps the N

A
S

 have the com
petent procedures and 

experts to m
ake a determ

ination of efficacy of fluoride use w
ith the intent to prevent 

disease.  H
H

S
/C

D
C

 is outside C
ongressional authority to prom

ote an unapproved drug. 

F. 
R

esearch Finding Little or N
o B

enefit from
 Fluoridation.  

   1. 
“It is rem

arkable... that the dram
atic decline in dental caries w

hich 
w

e have w
itnessed in m

any different parts of the w
orld has occurred w

ithout the dental 
profession being fully able to explain the relative role of fluoride in this intriguing 
process.” 192 

   2. 
“A

 very m
arked decline in caries prevalence [in E

urope] w
as seen 

in children and adolescents...The num
ber of edentulous adults in E

urope has also been 
declining considerably.” 193 99%

 of E
urope is fluoridation free and lim

ited use of fluoride 
salts. 

   3. 
“The caries attack rate in industrialized countries, including the 

U
nited S

tates and C
anada, has decreased dram

atically over the past 40 years.” 
(regardless of fluoridation). 194  

   4. 
“S

ince the 1960s and 70s, how
ever, a continuous reduction (in 

tooth decay) has taken place in m
ost ‘w

esternized’ countries, it is no longer unusual to 
be caries-free. . . It is difficult to get a full picture of w

hat has happened, as the 
background is so com

plex and because so m
any factors m

ay have been involved both 
directly and indirectly. In fact, no single experim

ental study has addressed the issue of 
the relative im

pact of all possible factors, and it is unlikely that such a study can ever be 
perform

ed.” 195    5. 
“C

aries 
prevalence 

data 
from

 
recent 

studies 
in 

all 
E

uropean 
countries show

ed a general trend tow
ards a further decline for children and adolescents. 

. . The available data on the use of toothbrushes, fluorides and other pertinent item
s 

�������������������������������������������������������������

192A
oba T, Fejerskov O

. (2002). D
ental fluorosis: chem

istry and biology. C
ritical R

eview
 of O

ral B
iology and M

edicine 13: 
155-70 
193 R

eich E
. (2001). Trends in caries and periodontal health epidem

iology in E
urope. International D

entistry Journal 51(6 
S

uppl 1):392-8 
194Fom

on S
J, E

kstrand J, Ziegler E
E

. (2000). Fluoride intake and prevalence of dental fluorosis: trends in fluoride intake 
w

ith special attention to infants. Journal of P
ublic H

ealth D
entistry 60: 131-9” 

195 “S
ince the 1960s and 70s, how

ever, a continuous reduction (in tooth decay) has taken place in m
ost 'w

esternized' 
countries, it is no longer unusual to be caries-free... D

uring the decades of caries decline, a num
ber of actions have been 

taken to control the disease, and the literature describes num
erous studies w

here one or several factors have been 
evaluated for their im

pact. S
till, it is difficult to get a full picture of w

hat has happened, as the background is so com
plex 

and because so m
any factors m

ay have been involved both directly and indirectly. In fact, no single experim
ental study 

has addressed the issue of the relative im
pact of all possible factors, and it is unlikely that such a study can ever be 

perform
ed." B

ratthall D
, H

ansel-P
etersson G

, S
undberg H

. (1996). R
easons for the caries decline: w

hat do the experts 
believe?” E

uropean Journal of O
ral S

cience 104:416-22 



�
� �

provided few
 clues as to the causes of the decline in caries prevalence.” 196 

  G
. 

Experts D
isagree on Factors for D

ental C
aries R

eduction and 
Find Fluoridation U

nnecessary. 

The C
enters for D

isease C
ontrol prom

otes substances, w
ith education, 

“m
arkets”, advises, recom

m
ends, collects data, but does not determ

ine the safety, 
efficacy, toxicology, exposure, dosage, or ethics of substances.   The C

D
C

 prom
otes 

fluoride as a “m
ajor factor in the overall decline in recent decades in the prevalence and 

severity of dental caries in the U
nited S

tates and other econom
ically developed 

countries.” 197 For this alleged m
ultinational effectiveness, the C

D
C

 repeatedly uses 
historical references.  A

 repeated C
D

C
 reference is the “anecdotal” historical report of 

B
ratthall et al. 1996, w

hich questioned a group of experts for their opinion on “R
easons 

for the caries decline: w
hat do the experts believe?”  “A

 m
ain finding of our study w

as 
that there w

as a very large variation in how
 the experts graded the im

pact of various 
possible factors.  In fact, only in the evaluation of “fluoride toothpaste” w

as there a clear, 
positive agreem

ent am
ong experts.” 198   

 The C
D

C
’s claim

 that fluoridation is one of the ten greatest public health 
achievem

ents of the 20
th C

entury is not supported by the C
D

C
’s ow

n listed reference.  In 
fact, a review

 of original studies in 2007 by P
izzo found fluoridation in industrialized 

com
m

unities unnecessary. 199  The W
ashington D

epartm
ent of H

ealth and B
oard of 

H
ealth do not determ

ine the safety of fluoridation and erroneously rely on the C
D

C
 and 

E
P

A
 to determ

ine the safety and efficacy of fluoridation. 200  
 H

. 
IA

O
M

T R
eports N

o D
iscernible H

ealth B
enefit w

ith Fluoridation.   

The 
International 

A
cadem

y 
of 

O
ral 

M
edicine 

and 
Toxicology 

reports 
“no 

discernible health benefit w
ith fluoridation.” 201   M

any good scientists are opposed to 
fluoridation. 202  The E

nvironm
ental P

rotection A
gency scientists through their union have 

�������������������������������������������������������������

196 “C
aries prevalence data from

 recent studies in all E
uropean countries show

ed a general trend tow
ards a further decline 

for children and adolescents...The available data on the use of toothbrushes, fluorides and other pertinent item
s provided 

few
 clues as to the causes of the decline in caries prevalence." M

arthaler TM
, O

'M
ullane D

M
, V

rbic V
. (1996). The 

prevalence of dental caries in E
urope 1990-1995. O

R
C

A
 S

aturday afternoon sym
posium

 1995. C
aries R

esearch 30: 237-
55 
197 http://w

w
w

2.nidcr.nih.gov/sgr/sgrohw
eb/chap7.htm

 
198 The C

D
C

 also references H
orow

itz and Ism
ail 1996, Johnston 1994, R

ipa 1990, S
tookey and B

eisw
anger 1995, 

how
ever all these review

ed topical application of fluoride, not the addition of fluoride to w
ater. 

http://w
w

w
2.nidcr.nih.gov/sgr/sgrohw

eb/chap7.htm
  

199 P
izzo G

,  et al, C
om

m
unity w

ater fluoridation and caries prevention: a critical review
. C

lin O
ral Investig. 2007 Feb 27. 

200 A
ppendix 11 and 12 

201 w
w

w
.IA

O
M

T.org;  K
entucky fluoridated for over 50 years has the highest tooth loss of any state. 2002 C

D
C

 M
M

W
R

; 
w

w
w

.fortw
ayne.com

/m
ld/new

ssentinel/7521679.htm
?tem

plate=contentM
odules/printstory.jsp 

http://w
w

w
.enquirer.com

/editions/2002/10/06/loc_special_report.htm
l; http://w

w
w

.fluoridealert.org/f-boston.htm
 

http://w
w

w
.ncbi.nlm

.nih.gov/entrez/query.fcgi?cm
d=R

etrieve&
db=pubm

ed&
dopt=A

bstract&
list_uids=13678102&

query_hl=
1 http://w

w
w

.nhregister.com
/site/new

s.cfm
?new

sid=14472801&
B

R
D

=1281&
P

A
G

=461&
dept_id=517515&

rfi=8&
xb=kasan  

202 O
ver 3,500 professionals have signed their nam

e in opposition to fluoridation.  A
 few

 scientists opposed to fluoridation 
include: K

enji A
kiniw

a, D
D

S
; P

hillip A
llen, M

D
, H

arvard M
edical S

chool, '54; V
inod B

arot, P
hD

; Jam
es B

eck, M
D

,; W
. 
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said fluoridation no longer reduces tooth decay, if it ever did. 

I. 
C

essation of fluoridation has not been show
n to usually result in an 

increase in dental decay. 203 (See also A
ppendix 71) 

The C
D

C
 claim

s, “W
hen fluoridation is w

ithdraw
n and there are few

 other fluoride 
exposures, the prevalence of caries increases” how

ever, the C
D

C
’s ow

n references do 
not accurately support the C

D
C

’s unqualified statem
ent.  For exam

ple, the C
D

C
 

reference 
states: 

“In 
spite 

of 
discontinued 

w
ater 

fluoridation, 
no 

indication 
of 

an 

�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

D
exter B

ellam
y,  P

hD
; M

iklos B
ely, P

hD
; S

hlom
i B

en-A
rush; Larry B

ow
den D

M
D

; Laurie B
rett, D

D
S

; John B
raw

ner, M
D

; 
C

hris B
ryson (author “The Fluoride D

eception”); A
lbert B

urgstahler, P
hD

, E
ditor, Fluoride, co-author, "Fluoridation: The 

G
reat D

ilem
m

a" ; A
dolf B

utenandt (N
obel Laureate for C

hem
istry, 1939); G

ladys C
aldw

ell (deceased) (co-author of 
“Fluoridation and Truth D

ecay”); N
oel C

am
pbell; A

rid C
arlsson, P

hD
 (N

obel Laureate in M
edicine, 2000); R

obert C
arton, 

P
hD

, form
er risk assessm

ent specialist at the U
S

 E
P

A
; N

. J. C
hinoy, (deceased) (past V

ice-P
resident of the International 

S
ociety for Fluoride R

esearch); John C
olquhoun, P

hD
 (deceased); M

ichael C
onnett FA

N
; P

aul C
onnett, P

hD
, E

xecutive 
D

irector of the Fluoride A
ction N

etw
ork; R

onnie C
um

m
ins, E

xecutive D
irector of O

rganic C
onsum

ers A
ssociation; 

S
tephen A

. D
ean; Lynn H

. E
hrle; N

ick D
ienel, M

D
; M

ark D
iesendorf, P

hD
; M

ike D
olan, P

hD
; S

am
 E

pstein, M
D

 (author of 
the “P

olitics of C
ancer”); H

ans von E
uler-C

helpin (N
obel Laureate for C

hem
istry, 1929); D

r D
oug. N

. E
veringham

, Form
er 

Federal H
ealth M

inister, A
ustralia; Fred B

. E
xner, M

D
 (deceased) (co-author “The A

m
erican Fluoridation E

xperim
ent”); 

R
ich Fischer, D

D
S

, P
ast P

resident of the International A
cadem

y of O
ral M

edicine and Toxicology; R
ichard G

. Foulkes, 
M

D
 (form

er advisor of the M
inistry of H

ealth, B
ritish C

olum
bia); M

ike G
odfrey, M

D
; D

orothy G
oldin-R

osenberg, P
hD

; 
E

dw
ard G

oldsm
ith, (form

er editor and publisher of The E
cologist); A

nne-Lise G
otzsche (author “The Fluoride Q

uestion: 
P

anacea or P
oison?”); B

arry G
roves, P

hD
; E

lla H
aley, P

hD
; Joseph H

ensley, M
D

 (S
tate senator from

 Tennessee); W
alter 

R
udolf H

ess ( N
obel Laureate for M

edicine, 1949); W
. R

obert H
etrick, P

hD
; C

orneille Jean-François H
eym

ans ( N
obel 

Laureate for M
edicine, 1938); S

ir C
yril N

orm
an H

inshelw
ood (N

obel Laureate for C
hem

istry, 1956); W
illiam

 H
irzy, P

hD
 

(V
ice-P

resident of the U
nion representing professionals at E

P
A

 W
ashington, D

C
, H

Q
.; C

. V
yvyan H

ow
ard; B

ob Isaacson, 
P

hD
; A

ntone G
. Jacobson, P

hD
; Jackie Jacobson, P

hD
; Tushar K

ant Joshi; E
m

ily A
. K

ane, D
N

M
, A

K
, author “M

anaging 
M

enopause N
aturally”; Jong-C

hul K
im

, E
ditor, G

reen R
eview

, S
outh K

orea; S
tephen M

. K
oral, D

M
D

; D
avid K

ennedy, 
D

D
S

, P
ast P

resident IA
O

M
T; Lennart K

rook, P
hD

; Linda Langness, P
hD

; Todd Law
son D

M
D

; E
vie Law

son D
O

; John R
. 

Lee, M
D

; Joshua Lederberg (N
obel Laureate for M

edicine, 1958); H
ardy Lim

eback, D
D

S
, P

hD
; Lew

is M
cK

inley, P
hD

 (co-
author: “Fluoridation: the G

reat D
ilem

m
a.”; P

eter M
ansfield, M

D
; W

illiam
 M

arcus, P
hD

; Joseph M
ercola, M

D
; H

enry 
M

icklem
, P

hD
; P

eter M
ontague, P

hD
, editor of R

achel’s E
nvironm

ental biw
eekly; R

aul A
. M

ontenegro, P
hD

; D
eborah E

. 
M

oore, P
hD

; Jeffrey M
orris, P

hD
; P

hyllis M
ullenix, P

hD
; W

illiam
 P

. M
urphy (deceased) (N

obel Laureate for M
edicine, 

1934); Tohru M
urakam

i, D
D

S
; R

alph N
ader; G

iulio N
atta (N

obel Laureate for C
hem

istry, 1963); P
ierce N

oble; B
ill 

O
sm

unson, D
D

S
, M

P
H

; G
eoff P

ain, P
hD

; G
illes P

arent (co-author); R
ichard J. P

erry, P
hD

; Jam
es P

resley, P
hD

; A
lan 

P
rice, P

hD
; S

ir R
obert R

obinson (deceased) (N
obel Laureate for C

hem
istry, 1947); P

erry R
oehl, P

hD
; P

aul R
uben, D

D
S

,; 
A

ndrew
 R

ynne, M
D

; M
agesw

ari S
angaralingam

 ; A
lbert S

chatz (deceased) P
hD

 (co-discoverer of streptom
ycin); N

ikolai 
S

em
enov (deceased) (N

obel Laureate for C
hem

istry, 1956); R
ichard S

ham
es, M

D
, author "Feeling Fat, Fuzzy or 

Frazzled?"; John S
honerd, D

O
; B

ruce S
pittle; C

aroline S
nyder, P

hD
; A

nna S
trunecka; Jam

es B
. S

um
ner  P

hD
 (deceased) 

(N
obel Laureate for C

hem
istry, 1946); A

.K
. S

usheela, P
hD

; Jam
es S

um
ner P

hD
 (deceased) (N

obel Laureate in 
C

hem
istry...); P

hilip S
utton, D

D
S

 (deceased) (author of “The G
reatest Fraud: Fluoridation); H

ugo Theorell (deceased)( 
N

obel Laureate for M
edicine, 1955); K

athleen Thiessen, P
hD

; A
rtturi V

irtanen (deceased) (N
obel Laureate for C

hem
istry, 

1945); G
eorge W

aldbott, M
D

 (author “A
 S

truggle w
ith Titans;” co-author “The A

m
erican Fluoridation E

xperim
ent,” and co-

author, "Fluoridation: The G
reat D

ilem
m

a"); G
len W

alker, (author, “Fluoridation: P
oison on Tap”); A

lan W
atson; S

usan 
W

illis, P
hD

; M
ae W

. W
oo, D

D
S

; John Y
iam

ouyiannis, P
hD

 (deceased) (author of The A
ging Factor); P

hilip E
. Zanfagna, 

M
D

 (deceased) (co-author of “Fluoridation and Truth D
ecay”); R

udolf Ziegelbecker; D
r.techn. R

udolf Ziegelbecker, jun.; 
S

am
 Ziff, Loty Zilberm

an, 
203A

ppendix 92  K
om

arek et al, A
 B

ayesian analysis of m
ultivariate doubly-interval-censored dental data, B

iostat. 2005 6 
pp 145-155; A

rm
field &

 S
pencer, 2004 C

om
m

unity D
ental O

ral E
pidem

iology; S
ee w

w
w

.slw
eb.org 

K
unzel W

, Fischer T. (2000). C
aries prevalence after cessation of w

ater fluoridation in La S
alud, C

uba. C
aries R

esearch 
34: 20-5. 
K

unzel W
, Fischer T, Lorenz R

, B
ruhm

ann S
. (2000). D

ecline of caries prevalence after the cessation of w
ater fluoridation 

in the form
er E

ast G
erm

any. C
om

m
unity D

entistry and O
ral E

pidem
iology 28: 382-9. S

eppa L, K
arkkainen S

, H
ausen H

. 
(2000). C

aries Trends 1992-1998 in Tw
o Low

-Fluoride Finnish Tow
ns Form

erly w
ith and w

ithout Fluoridation. C
aries 

R
esearch 34: 462-468. 

B
urt B

A
, et al. (2000). The effects of a break in w

ater fluoridation on the developm
ent of dental caries and fluorosis. J 

D
ent R

es.79(2):7619. 
M

aupom
e G

, C
lark D

C
, Levy S

M
, B

erkow
itz J. (2001). P

atterns of dental caries follow
ing the cessation of w

ater 
fluoridation. C

om
m

unity D
entistry and O

ral E
pidem

iology 29: 37-47. 
S

hiboski C
H

, et al. (2003). The association of early childhood caries and race/ethnicity am
ong C

alifornia preschool 
children. Journal of P

ublic H
ealth D

entistry 63(1):38-46. 
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increasing trend of caries could be found in K
uopio”. 204   

J. 
Potential B

enefit of Ingesting Fluoride Through A
ge 8. 

In som
e places the C

D
C

, IO
M

 (Institute of M
edicine), and N

R
C

 (N
ational 

R
esearch C

ouncil) suggest potential benefits from
 fluoridation w

ould be during the 
developm

ent of the tooth up to eight years of age.   The level of fluoride in saliva is so 
m

inor as to have m
inim

al effect on oral bacteria.  R
esearchers report the potential 

cariostatic benefit from
 fluoride is “topical and not system

ic.” 205   W
hen carefully 

evaluated, the C
D

C
 com

m
ents are clearly conflicting and not in agreem

ent w
ith current 

published studies. 
P

roponents suggest “studies prove w
ater fluoridation continues to 

be effective in reducing tooth decay by 20-40%
” 206 w

hen in fact biostatisticians find the 
sam

e studies show
 no significant benefit. 207  

K
. 

M
easured C

ost for D
ental Treatm

ent is N
ot Low

er in Fluoridated 
C

om
m

unities. 

R
esearch used by the C

D
C

 of dental cost savings w
ith fluoridation are based on 

estim
ates of assum

ptions rather than m
easured costs.  A

ssum
ing a reduction in dental 

decay and no adverse effects, the estim
ated cost savings of fluoridation is estim

ated 
betw

een $19-$38 for every dollar spent on fluoridation.  
  

M
easured cost of dental treatm

ent is not low
er in fluoridated com

m
unities. 208  

C
ertainly if fluoridation w

ere to reduce dental decay by 15-40%
 w

ithout adverse effects 
as som

e claim
, the cost for dental treatm

ent should be low
er.   O

ne published study by 
M

aupom
e

209 has com
pared costs for dental treatm

ent com
paring fluoridated and non-

fluoridated com
m

unities.  M
oupom

e reported about a half percent cost reduction in 
dental treatm

ent in fluoridated com
m

unities, enough to cover fluoridation equipm
ent 

repairs but not chem
icals or instulation of equipm

ent.  C
om

paring the tw
o largest 

com
m

unities, children had higher dental costs in the fluoridated com
m

unity.   
 

 
 

A
nother study of m

easured costs only used low
 socioeconom

ic patients and 
failed to correct or control for com

pleted versus uncom
pleted treatm

ent, utilization, or 
adverse elective proceedures.   
  

If fluoridation reduced dental costs, the evidence over 50 years should have 
repeatedly been published but is lacking 

�������������������������������������������������������������

�#� K
ugel (sp) and Fischer 1997, S

eppä et al. 1998 “In spite of discontinued w
ater fluoridation, no indication of an 

increasing trend of caries could be found in K
uopio. The m

ean num
bers of fluoride varnish and sealant applications 

decreased sharply in both tow
ns betw

een 1992 and 1995. In spite of that caries declined. C
O

N
C

LU
S

IO
N

S
: These 

findings suggest that the decline of caries has little to do w
ith professional preventive m

easures perform
ed in dental 

clinics.” and S
tephen et al.  

205P
izzo G

,  et al, C
om

m
unity w

ater fluoridation and caries prevention: a critical review
. C

lin O
ral Investig. 2007 Feb 27.  

206 http://w
w

w
.ada.org/prof/resources/positions/statem

ents/fluoride_com
m

unity_effective.asp       7/13/06 
207 K

om
arek,  B

iostatistics.  2005;  N
R

C
 2006; S

pencer et al 1996; de Liefde 1998 
208 M

aupom
e JP

H
D

, 2007.  D
ata collected in 1995 

209 M
aupom

e JPH
D

 2007  A
nother study recently published reported huge m

edicare savings in the fluoridated com
m

unities.  
H

ow
ever, the author did not perm

it us review
 of the public data and confounding factors such as com

pletion of treatm
ent, cosm

etic 
repair for dental fluorosis, costs for fractured teeth and other confounding factors w

ere not reported or included in a poverty treatm
ent 

program
.      
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  X. 
EVID

EN
C

E O
F FLU

O
R

ID
E H

A
R

M
 A

T LO
W

 LEVELS 
  

The E
P

A
 defines Functional developm

ental toxicology definition. . .  S
tructural 

abnorm
alities . . .  M

alform
ations and variations – A

 m
alform

ation is usually 
defined as a perm

anent structural change that m
ay adversely affect survival, 

developm
ent, or function. The term

 teratogenicity is used in these G
uidelines to 

refer only to m
alform

ations. The term
 variation is used to indicate a divergence 

beyond the usual range of structural constitution that m
ay not adversely affect 

survival or health.” 210   
 

W
e use the term

 “teratogenicity” and “variation” in keeping w
ith the E

P
A

 
definition.  A

lthough dental fluorosis w
ould not be considered causing death, there 

should not be dispute that structural abnorm
ality and altered grow

th are alw
ays evident 

(altered grow
th is the intent of ingesting fluoride), and only in severe dental fluorosis 

w
ould functional deficit becom

e evident. 
 

A
. 

H
A

R
M

 TO
 TEETH

:  A
m

erican A
cadem

y of Pediatrics recom
m

ends 
N

O
 prescription fluoride before age 6 m

onths and not m
ore than one cup of 

fluoridated w
ater (0.25m

g) 6 m
onths to 3 years of age. Pediatrics M

ay 1998 Vol. 95, 
N

um
ber 5   R

E9511  
1. 

D
ental fluorosis is a biom

arker, a sign that patient ingested too 
m

uch fluoride w
hen that part of the tooth enam

el w
as developing under the gum

s.   
D

epending on the am
ount of excess fluoride, the tooth can appear w

ith w
hite or brow

n 
spots, areas, lines, or streaks and the efficat can be either a variation or teratogenicity.   
The treated fluorosis cases below

 do not show
 pitting but w

ere an adverse effect to 
health significant enough for the patient to dem

and significant costly treatm
ent. 

 

 
S

om
e patients consider the dam

age to be significant enough to seek treatm
ent. 

Treatm
ent costs are betw

een $1,000 and $3,000 per tooth.  Frequently 10 to 20 teeth 
are treated and the average life span of a veneer is 15 years.  Lifetim

e costs can be 
expected to be up to $100,000.  C

om
pensation for this dam

age, both treated and 
untreated, should be considered.  

�������������������������������������������������������������

210 http://w
w

w
.epa.gov/raf/publications/pdfs/D

EV
TO

X
.PD

F p 3 A
ccessed 4/16/11 
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P

hotos and treatm
ent above by D

r. S
oileau.   

 
 

 
 

P
hotos and treatm

ent above by D
r. M

arkus.  N
ote, this young m

an chose not to have 
his back teeth treated.    
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P

hotos and treatm
ent above by D

r. R
adz. 

Is dental fluorosis a sign of actual “dam
age” or sim

ply a cosm
etic blem

ish?   For 
exam

ple, is obesity a cosm
etic problem

 or a sign of actual dam
age?  P

rom
oters of 

fluoridation do not consider this type of “light to m
oderate” effect as actual “dam

age” and 
neither the C

D
C

 nor the E
P

A
 R

fD
 takes these cases into account.   H

ow
ever, if 

som
eone scratched or sprayed paint on your car, w

ith or w
ithout intent, com

pensation 
for those “cosm

etic” dam
ages w

ould be expected.  C
osm

etic dam
age is actual dam

age 
and fluoridated w

ater contributes to the total fluoride exposure.  M
any are now

 ingesting 
too m

uch fluoride from
 m

any sources and paying m
any thousands of dollars for repairs. 

 
P

roponents of fluoridation often w
ork w

ith low
 incom

e children and not w
ith those 

w
ealthy enough to seek treatm

ent for their fluoride dam
aged teeth. P

roponents m
ay 

claim
 fluoridation is not dam

age, but patients paying for repairs do not agree. 

The discoloration induced by fluorosis can cause significant em
barrassm

ent and 
stress to the im

pacted child, resulting in adverse effects on esteem
, em

otional health, 
and career success.   D

ental fluorosis is a biom
arker, a highly confident indication the 

person w
as exposed to too m

uch fluoride w
hile those parts of the tooth w

ere developing.  
For exam

ple, the front tw
o teeth are starting to develop at birth.  A

ll of the pictures above 
have enam

el w
hich w

as being form
ed during the first year and m

ore of life.  Those 
patients as infants ingested too m

uch fluoride and w
ere harm

ed.   The E
P

A
’s R

fD
 w

ould 
not protect those patients as infants nor prevent their dental dam

age. 

P
roviding w

arnings, cautions and advice to public w
ater users is prudent to 

reduce excess ingestion of fluoride.   

2. 
The “Fluoride B

om
b:” Functional D

eficit 

The “Fluoride B
om

b” is a clinical term
 used by dentists w

hen they see a w
ell developed 

tooth w
hich on the surface looks strong w

ith a slight am
ount of decay in a pit 

(dem
onstrated by picture below

 on left).  O
n opening the pit, the tooth appears “bom

bed 
out” inside (picture on the right below

).  C
linically, teeth in fluoridated areas seem

 to 
appear m

ore dense, harder or stronger.  A
 confounding factor for fluoridation studies is 

the potential difficulty in diagnosing decay at the sam
e size in subjects and controls.  

“Frank” caries view
ed at the surface in a fluoridated cohort m

aybe m
ore difficult to detect 

than a nonfluoridated cohort.  C
orrecting for the confounding factor of the “fluoride 

bom
b” in dental research has not been done.  A

 fluoride/caries study m
ight dem

onstrate 
the difficulty in diagnosis m

ore than a benefit of injesting fluoride. 
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Further research is needed on the “fluoride bom
b” and the num

ber of decay or filled 
teeth in a study m

ay reflect the difficulty in diagnosing dental caries. 

It is possible, fluoride hardens the teeth and the decay is delayed in diagnosis.  
The contrast in researchers results m

ay in large part be due to difficulty in diagnosis.  A
 

softer tooth m
ay show

 the decay on the surface sooner and result in easier diagnosis 
and earlier treatm

ent.  In contrast, a m
ore fluoridated tooth resists the caries on the 

surface but the caries gets bigger inside.  The net result is a sim
ilar dental expenses and 

lifetim
e caries rates. 

3. 
C

om
plete C

usp Fracture: 211 Functional D
eficit 

C
alcified tissue becom

es harder w
ith fluoride.  A

 possible adverse effect from
 

harder teeth is increased tooth fractures.  N
o good studies are found evaluating the 

increased 
aggregate 

exposure 
of 

fluoride 
to 

tooth 
fractures. 

 
H

ow
ever, 

three 
independent studies are of interest and further study is needed.   E

ach study recorded 
the num

ber of visits to the dental offices for com
plete cusp fractures.  W

hen the three 
areas are com

pared, the com
m

unity w
hich never had fluoridation had 2%

 of visits w
ith 

com
plete cusp fractures, over 4%

 in the area w
ith 19%

 of the population fluoridated and 
about 7%

 of visits w
here 85%

 of the population is fluoridated. (S
ee G

raph and pictures 
below

)   A
gain, com

plete cusp fractures, fractured and chipped teeth m
ay be one reason 

for the lack of significant reduction in dental expenses w
ith fluoridation.  Further research 

is needed.   

 
 

  
D

ental Fluorosis R
ates A

re Increasing, a Sign of Excess Fluoride Exposure 
�������������������������������������������������������������

211 A
ppendix 30 O

sm
unson http://w

w
w

.fluorideresearch.org/404/files/FJ2007_v40_n4_p214-221.pdf   
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4. 
“A

 nine percentage point increase in the prevalence of very m
ild or 

greater fluorosis w
as observed am

ong children and adolescents aged 6-19 years w
hen 

data from
 1999-2002 w

ere com
pared w

ith those from
 the N

ID
R

 1986-1987 survey of 
school children (from

 22.8%
 in 1986-1987 to 32%

 in 1999-2002).”  C
enters for D

isease 
C

ontrol and P
revention (C

D
C

, 2005) S
urveillance for dental caries, dental sealants, 

tooth retention, edentulism
, and enam

el fluorosis—
U

nited S
tates, 1988-1994 and 1999-

2002. M
orbidity and M

ortality W
eekly R

eport S
urveillance S

um
m

aries 54:1-43. 

5. 
“The prevalence of fluorosis in perm

anent teeth in areas w
ith 

fluoridated w
ater has increased from

 about 10-15%
 in the 1940s to as high as 70%

 in 
recent studies...”  M

arshall TA
, et al. (2004). A

ssociations betw
een Intakes of Fluoride 

from
 B

everages during Infancy and D
ental Fluorosis of P

rim
ary Teeth. Journal of the 

A
m

erican C
ollege of N

utrition 23:108-16. 

6. 
“There 

is 
com

pelling 
evidence 

that 
the 

prevalence 
of 

dental 
fluorosis has increased in the U

nited S
tates and C

anada in recent years.” W
arren JJ, 

Levy S
M

. (2003). C
urrent and future role of fluoride in nutrition. D

ental C
linics of N

orth 
A

m
erica 47: 225-43 

7. 
“[T]he prevalence of dental fluorosis in the U

nited S
tates has 

increased during the last 30 years, both in com
m

unities w
ith fluoridated w

ater and in 
com

m
unities w

ith nonfluoridated w
ater.” Fom

on S
J, E

kstrand J, Ziegler E
E

. (2000). 
Fluoride intake and prevalence of dental fluorosis: trends in fluoride intake w

ith special 
attention to infants. Journal of P

ublic H
ealth D

entistry 60:131-9. 

8. 
“C

urrent 
studies 

support 
the 

view
 

that 
dental 

fluorosis 
has 

increased in both fluoridated and non-fluoridated com
m

unities. N
orth A

m
erican studies 

suggest rates of 20 to 75%
 in the form

er and 12 to 45%
 in the latter.” Locker, D

. (1999). 
B

enefits and R
isks of W

ater Fluoridation. A
n U

pdate of the 1996 Federal-P
rovincial S

ub-
com

m
ittee R

eport. P
repared for O

ntario M
inistry of H

ealth and Long Term
 C

are. 

9. 
“S

ystem
ic 

F-exposure 
to 

children 
has 

increased. 
M

ild 
dental 

fluorosis is now
 m

ore com
m

on than one w
ould predict on the basis of D

ean’s findings in 
the late 1930s and early 1940s: in fluoridated and non-fluoridated com

m
unities. S

everal 
recent studies report prevalence rates in the 20 and 80 percent range in areas w

ith 
fluoridated w

ater.” Luke J. (1997). The E
ffect of Fluoride on the P

hysiology of the P
ineal 

G
land. P

h.D
. Thesis. U

niversity of S
urrey, G

uildford.  

10. 
“[A

] few
 cases of m

ore severe fluorosis can be found now
 in som

e 
com

m
unities. B

ecause the prevalence of fluorosis is now
 higher than 50 years ago, w

e 
can conclude that fluoride availability... has increased in N

orth A
m

erican children.”  
R

ozier R
G

. (1999). The prevalence and severity of enam
el fluorosis in N

orth A
m

erican 
children. Journal of P

ublic H
ealth D

entistry 59:239-46. 

11. 
“There is a grow

ing body of evidence w
hich indicates that the 

prevalence and, in som
e cases, the severity of dental fluorosis is increasing in both 

fluoridated and non-fluoridated regions in the U
.S

... This trend is undesirable for several 
reasons: (1) It increases the risk of esthetically objectionable enam

el defects; (2) in m
ore 

severe cases, it increases the risk of harm
ful effects to dental function; (3) it places 

dental 
professionals 

at 
an 

increased 
risk 

of 
litigation; 

and 
(4) 

it 
jeopardizes 

the 
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perception of the safety and, therefore, the public acceptance of the use of fluorides.”  
W

hitford G
M

. (1990). The physiological and toxicological characteristics of fluoride. 
Journal of D

ental R
esearch 69(S

pecial Issue):539-49.  

12. 
“It is illogical to assum

e that tooth enam
el is the only tissue 

affected 
by 

low
 

daily 
doses 

of 
fluoride 

ingestion.” 
D

r. 
H

ardy 
Lim

eback, 
H

ead 
of 

P
reventive D

entistry, U
niversity of Toronto. (2000). W

hy I am
 now

 O
fficially O

pposed to 
A

dding Fluoride to D
rinking W

ater.  

13. 
“C

om
m

on sense should tell us that if a poison circulating in a 
child’s body can dam

age the tooth-form
ing cells, then other harm

 also is likely.”  
C

olquhoun J. (1997). W
hy I changed m

y m
ind about Fluoridation. P

erspectives in 
B

iology and M
edicine 41:29-44. 

14. 
Like bones, a child’s teeth are alive and grow

ing. Fluorosis is the 
result of fluoride rearranging the crystalline structure of a tooth’s enam

el as it is still 
grow

ing. It is evidence of fluoride’s potency and ability to cause physiologic changes 
w

ithin the body, and raises concerns about sim
ilar dam

age that m
ay be occurring in the 

bones.”  E
nvironm

ental W
orking G

roup, “N
ational A

cadem
y C

alls for Low
ering Fluoride 

Lim
its in Tap W

ater”, M
arch 22, 2006.  

15. 
“It seem

s prudent at present to assum
e that the am

eloblasts are 
not the only cells in the body w

hose function m
ay be disturbed by the physiological 

concentrations of fluoride w
hich result from

 drinking w
ater containing 1 ppm

”  G
roth, E

. 
(1973), Tw

o Issues of S
cience and P

ublic P
olicy: A

ir P
ollution C

ontrol in the S
an 

Francisco B
ay A

rea, and Fluoridation of C
om

m
unity W

ater S
upplies. P

h.D
. D

issertation, 
D

epartm
ent of B

iological S
ciences, S

tanford U
niversity, M

ay 1973.  

16. 
“The 

safety 
of 

the 
use 

of 
fluorides 

ultim
ately 

rests 
on 

the 
assum

ption that the developing enam
el organ is m

ost sensitive to the toxic effects of 
fluoride. The results from

 this study suggest that the pinealocytes m
ay be as susceptible 

to fluoride as the developing enam
el organ.”  Luke J. (1997). The E

ffect of Fluoride on 
the P

hysiology of the P
ineal G

land. P
h.D

. Thesis. U
niversity of S

urrey, G
uildford. p. 176. 

17. 
“A

 linear correlation betw
een the D

ean index of dental fluorosis 
and the frequency of bone fractures w

as observed am
ong both children and adults.”  

A
larcon-H

errera M
T, et al. (2001). W

ell W
ater Fluoride, D

ental fluorosis, B
one Fractures 

in the G
uadiana V

alley of M
exico. Fluoride 34(2): 139-149.  
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B
. 

Likely 
and 

Possible 
H

arm
 

to 
the 

B
rain 

and 
IQ

 
from

 
Fluoride: 

Teratogenicity, A
ltered G

row
th, Functional D

eficit and N
egative Econom

ic  
 

 1. 
C

haio (2012) 212 “In total, w
e identified 27 eligible epidem

iological 
studies w

ith high and reference exposures, endpoints of IQ
 scores or related cognitive 

function m
easures w

ith m
eans and variances for the tw

o exposure groups. . . . R
esults: 

The standardized w
eighted m

ean difference in IQ
 score betw

een exposed and reference 
populations w

as -0.45 (95%
 C

I -0.56 to -0.35) using a random
-effects m

odel. Thus, 
children in high fluoride areas had significantly low

er IQ
 scores than those w

ho lived in 
low

 fluoride areas.” 

 
 A

 0.45 standardized w
eighted m

ean in C
hoi’s study represents about 7 IQ

 point 
drop, based on a 100 IQ

 scale. 
�������������������������������������������������������������

212C
hoi A

L
, S

un G
, Z

hang Y
, G

randjean P
, 2012 D

evelopm
ental F

luoride N
eurotoxicity: A

 S
ystem

atic R
eview

 and M
eta-A

nalysis. 
E

nviron H
ealth P

erspect doi:10.1289/ehp.1104912  A
ppendix 55 

http://ehp03.niehs.nih.gov/article/fetchA
rticle.action?articleU

R
I=info%

3A
doi%

2F10.1289%
2Fehp.1104912 for further 

explanation of C
ochrane studies see http://w

w
w

.thecochranelibrary.com
/view

/0/S
um

m
aryFindings.htm
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O
verall  (I-squared = 80.0%

, p = 0.000)

Xiang et al. 2003

Lu et al. 2000

Li et al. 1995

W
ang et al. 2006

Li et al. 2009

H
ong et al. 2001

W
ang et al. 2007

G
uo et al. 1991

W
ang et al. 1996

Li et al. 1994

Li et al. 2003
W

ang et al. 2001

Li et al. 2010

Seraj et al. 2006

Zhang et al. 1998

Zhao et al. 1996

Xu et al. 1994

Yao et al. 1996

Sun et al. 1991

Yao et al. 1997

Yang et al. 1994

Fan et al. 2007

Poureslam
i et al. 2011

R
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C
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The studies used by C

hoi (2012) m
eta-analysis are highly applicable to 

the U
S

A
 population w

hen considering total fluoride exposure.     

• 
S

om
e studies in the C

hoi analysis used dental fluorosis as a biom
arker of 

excess fluoride ingestion and 41%
 of the U

S
A

 children now
 have dental 

fluorosis.   

• 
S

om
e studies used urine and serum

 fluoride concentrations sim
ilar to 

m
any in the U

S
A

.   

• 
S

ubjective term
s such as “low

” or “high” fluoride concentrations are 
m

isleading.  Fluoride concentrations had a w
ide range, not unlike total 

exposure in the U
S

A
.  For exam

ple, the “average” person drinks about 1 
liter/day.  The 90

th percentile drinks about 2 liters/day (equivalent to 1 liter 
at 2 ppm

).  H
ow

ever, som
e drink over 11 liters per day (equivalent to 11 

ppm
 fluoride in w

ater).  S
om

e sw
allow

 fluoridated toothpaste in the U
S

A
 

and m
uch less fluoride toothpaste is used in C

hina.  S
om

e eat foods high 
in fluoride.  The total exposure is in m

any cases sim
ilar to total exposure 

in the studies included in the C
hoi (2012) analysis. 

• 
R

anking the 50 states on percentage of the w
hole population fluoridated 

also confirm
s about a 7 IQ

 point drop in the m
ore fluoridated 

com
m

unities. 

The graph below
 visually dem

onstrates the percentage of the population affected 
and standard deviations.  For exam

ple, 2.1%
 of the population typically has IQ

 below
 70.  

W
hen those betw

een 70 and 76 IQ
 are m

oved dow
n 7 IQ

 points, an additional 4.2%
 of 

the population falls below
 70 IQ

 points.   
 

 

The follow
ing graph dem

onstrates the effect of an 8 IQ
 point drop in data com

piled by 
X

iang. 
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 2. 
M

ullenix (1994) reported: "Fluoride exposures caused sex- and 
dose-specific behavioral deficits w

ith a com
m

on pattern. . . O
ne concern that has not 

been fully investigated is the link betw
een fluoride and effects on the central nervous 

system
 (C

N
S

).... M
any years of ubiquitous fluoride exposure have not resulted in 

obvious C
N

S
 problem

s such as seizures, lethargy, salivation, trem
ors, paralysis, or 

sensory deficits. S
till unexplored, how

ever, is the possibility that fluoride exposure is 
linked w

ith subtle brain dysfunction." 213 
 3. 

In contrast, the A
m

erican D
ental A

ssociation (A
D

A
) (2012) finds, 

“There is no generally accepted scientific evidence establishing a causal relationship 
betw

een consum
ption of optim

ally fluoridated w
ater and central nervous system

 
disorders, attention deficit disorders, or effects on intelligence.”   The A

D
A

 dism
isses the 

M
ullenix  peer review

ed study based on a letter to the editor “that the observations m
ade 

can be readily explained by m
echanism

s that do not involve neurotoxicity . . . inadequate 
experim

ental design. . . w
ere the result of analytical error.” 214  H

ow
ever, the A

D
A

 does 
not provide details.    The A

D
A

 reported one 1986 study finding no effect 215  and 
concludes, “The research conducted by M

ullenix et al. . . has not been replicated by 
other researchers.” 216   The A

D
A

 appears to ignore, avoid, or sim
ply has not kept up w

ith 
the research.    P

olicy is slow
 to change. 

 
4. 

H
e (2008 A

ppendix 32) reported a study of 16 artificially aborted 
fetuses, 10 controls: “The results show

 that fluorine levels in tissues are obviously high, 
especially brain, calvarium

, and fem
ur.” 217  (S

ee also Li at A
ppendix 39)  

�������������������������������������������������������������

213 A
ppendix 31 M

ullenix R
ats 

214 http://w
w

w
.ada.org/sections/professionalR

esources/pdfs/fluoridation_facts.pdf 
215 http://w

w
w

.ada.org/sections/professionalR
esources/pdfs/fluoridation_facts.pdf  S

hannon FT et al, E
xposure to 

fluoridated public w
ater supplies and child health and behavior. N

 Z M
ed. J 1986;99(803):4 16-8.   

216 http://w
w

w
.ada.org/sections/professionalR

esources/pdfs/fluoridation_facts.pdf 
217 A

ppendix 32 H
e H

um
an Fetus, C

om
plete S

tudy P
rovided. P

erm
ission at A

ppendix 24 
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5. 

D
u (2008 A

ppendix 33) reported a study of 15 artificially aborted 
fetuses, 16 controls: “S

tereological study of the brains show
ed. . . .The num

erical density 
of volum

e, the volum
e density, and the surface density of the m

itochondria w
ere 

significantly reduced. The results show
ed that chronic fluorosis in the course of 

intrauterine fetal life m
ay produce certain harm

ful effects on the developing brain of the 
fetus. . . . P

urkinje cells of fetuses from
 the endem

ic fluorosis area w
ere abnorm

ally 
disorganized and had a thicker granulated layer in the cerebellum

.  O
ther 

dysm
orphology, including higher nucleus-cytoplasm

 ratio of brain cones, hippocam
pus 

cones, and P
urkinje cone cells, supports the theory that fluoride has an adverse effect 

on brain developm
ent.” 218 

 
6. 

R
en reported low

er IQ
, 219 W

ang G
 reported low

er IQ
, 220 W

ang S
 

reported low
er IQ

, 221 Li reported a possible m
echanism

 for reduced m
ental capacity due 

to a decrease of 5-hydroxyindoleacetic acid and the increase of norepinephrine and “the 
m

ental w
ork capacity of the tw

o groups of children w
ith grade 3 dental fluorosis w

as 
low

er than the tw
o groups w

ith no dental fluorosis. . . This indicates that early, long-term
 

exposure to excess fluoride causes deficits in m
em

ory, attention, and reaction tim
e, but 

12-13 year-old children w
ith only recent exposure show

 no m
ajor effects.  S

tudies (on 
hum

an fetuses) have already show
n that the developing brain is one of the ripest targets 

for disruption by fluoride poisoning.  G
iven that before six years of age the hum

an brain 
is in its fastest stage of developm

ent, and that around seven and eight basic structural 
developm

ent is com
pleted, therefore the brain is m

ost vulnerable to dam
age from

 
excess fluoride intake before this age.” 222  
 

7. 
Li discusses long-term

 intake of fluoride reducing the body levels of 
zinc, “likely a case of absorption antagonism

 betw
een the tw

o trace elem
ents. . . . O

n the 
w

hole, this suggests that interference w
ith zinc m

etabolism
 caused by prolonged intake 

of excess fluoride leading to low
ered levels of zinc in the body is perhaps one of the 

m
echanism

s by w
hich fluoride affects m

ental w
ork capacity. 223” 

 
8. 

Y
ang reported, “high levels of fluoride and iodine have a serious 

dam
aging effect on the body” 224(5 point low

er IQ
.) A

s does a high fluoride and lack of 
iodine reported by D

ahi.  The level of iodine intake appears to becom
e m

ore specific 
w

ith a high level of fluoride intake. 
 

9. 
B

urgstahler, N
eurath provided a sum

m
ary

225 of 12 articles originally 
published in C

hinese research journals.  The fact that so m
any articles over 20 years 

have been published by public health P
rofessionals in C

hina brings out surprise and 
adm

iration.  W
e are a global com

m
unity and can be grateful for scientists in other 

cultures and languages w
ho ask questions w

e have failed to ask.  M
eanw

hile, A
m

erica 
buys C

hina’s toxic fluoride w
aste and drinks it.   

 �������������������������������������������������������������

218 A
ppendix 33 D

u H
um

an Fetus, C
om

plete S
tudy P

rovided. P
erm

ission at A
ppendix 24 

219 A
ppendix 34 R

en 8-14 year olds,  C
om

plete S
tudy P

rovided.  P
erm

ission at A
ppendix 24  

220 A
ppendix 35 W

ang 4-7 year old low
er IQ

, C
om

plete S
tudy P

rovided.  P
erm

ission at A
ppendix 24 

221 A
ppendix 36 W

ang S
 low

er physical developm
ent and IQ

, C
om

plete S
tudy P

rovided.  P
erm

ission at A
ppendix 24 

222 A
ppendix 37 12-13 year olds and anim

als, C
om

plete S
tudy P

rovided.  P
erm

ission at A
ppendix 24 

223 A
ppendix 38 and 39 Li 

224 A
ppendix 40 Y

ang F &
 I, C

om
plete S

tudy P
rovided.  P

erm
ission at A

ppendix 24 
225 A

ppendix 41 E
ditor C

om
plete A

rticle P
rovided.  P

erm
ission at A

ppendix 24 
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10. 
1990 Q

in
226 reported low

er IQ
 com

paring children on 0.1-0.2 ppm
, 

0.5-1.0 ppm
, and 2.1-4.0 ppm

 natural fluoride w
ater and found a “non-m

onotonic 
pattern.” 
 

11. 
1991 C

hen
227 com

pared children’s IQ
 raised w

ith 4.55 ppm
 and 

0.89 ppm
 fluoride and reported alm

ost 4 IQ
 points higher w

ith 0.89 ppm
 w

ater. 
 

12. 
1991 G

uo
228 reported low

er IQ
s of 7-13 year olds w

ith dental 
fluorosis. S

ubject com
m

unity had 60%
 of adults and 86%

 of children w
ith dental 

fluorosis, from
 coal burning, w

ater w
as tested at 0.5 ppm

.  Fluorosis about double the 
rate of U

S
A

 average.   C
om

pared to controls, 7-9 yr/olds had 6 IQ
 loss, 10-11 yr/olds 5 

IQ
 loss, 12-13 yr/olds 2.5 IQ

 loss. 
 

13. 
1995 W

u
229 tested rats w

ith higher dosages of fluoride and found 
no physical abnorm

alities, four dam
s failed to produce enough m

ilk and pups starved, 
also differences w

ith m
otor coordination, auditory reaction, pain sensitivity, and other 

cognitive responses. 
 

14. 
1996 Y

u
230 tested brain tissue of aborted fetuses and reported 

levels of norepinephrine, 5-hydroxytryptam
ine, and α1-receptor w

ere low
er, and the level 

of epinephrine w
as higher. 

 
15. 

1999 Zhang
231 decreased learning-m

em
ory ability of m

ice. 
 

16. 
Liu (2000) 232 com

paring children in 3.15 ppm
 and 0.37 ppm

 
com

m
unities found an 11 IQ

 drop in the higher fluoride area. 
 

17. 
S

un (2000) 233  reported a cerebral function decrease in m
ice w

ith 
increased fluoride ingestion.2001 G

uo
234 reported various effects of occupational fluoride 

exposure on the central nervous system
. 

 
18. 

H
ong (2001) 235 com

pared fluoride and iodine intake on the IQ
 of 

children 8-14 years of age.  C
ontrol ingested 0.75 ppm

 fluoride and high fluoride w
as 

considered 2.85 ppm
 fluoride in w

ater.  A
bout a 2 point IQ

 drop for the higher fluoride 
area, 3 point IQ

 drop for high fluoride high iodine area, 14.4 IQ
 drop for high fluoride low

 
iodine area, and a 7 IQ

 drop for low
 fluoride low

 iodine area. 
 

19. 
2003 Li  Y

 (2003). 236 reported an average 8.12 IQ
 point low

er in the 
area w

ith dental fluorosis.  
 �������������������������������������������������������������

226 A
ppendix 44 Q

in C
om

plete A
rticle P

rovided.  P
erm

ission at A
ppendix 24 

227 A
ppendix 45 C

hen C
om

plete A
rticle P

rovided.  P
erm

ission at A
ppendix 24 

228 A
ppendix 46 G

uo C
om

plete A
rticle P

rovided.  P
erm

ission at A
ppendix 24 

229 A
ppendix 47 W

u C
om

plete A
rticle P

rovided.  P
erm

ission at A
ppendix 24 

230 A
ppendix 48 Y

u C
om

plete A
rticle P

rovided.  P
erm

ission at A
ppendix 24 

231 A
ppendix 49 Zhang C

om
plete A

rticle P
rovided.  P

erm
ission at A

ppendix 24 
232 A

ppendix 50 Liu C
om

plete A
rticle P

rovided.  P
erm

ission at A
ppendix 24 

233 A
ppendix 51 S

un C
om

plete A
rticle P

rovided.  P
erm

ission at A
ppendix 24 

234 A
ppendix 52 G

uo C
om

plete A
rticle P

rovided.  P
erm

ission at A
ppendix 24 

235 A
ppendix 43 H

ong C
om

plete A
rticle P

rovided.  P
erm

ission at A
ppendix 24 

236 A
ppendix 38 Li C

om
plete A

rticle Provided.  Perm
ission at A

ppendix 24 
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20. 
Li J (2004). 237 com

paring m
others on w

ell w
ater ranging betw

een 
1.7 and 6.0 ppm

 w
ith m

others w
ith w

ell w
ater of 0.5-1.0 ppm

, reported their babies had 
significant reduction in directional reaction to vision and audition, w

eight, length, passive, 
passive m

uscle tension, prim
ary and general reactions w

ere sim
ilar. 

 
21. 

E
P

A
 P

rofessionals (2000) testified to the U
S

 S
enate:  “B

rain effects 
research since 1994 there have been six publications that link fluoride exposure to direct 
adverse effects on the brain.  Tw

o epidem
iology studies from

 C
hina indicate depression 

of I.Q
. in children (11,12). A

nother paper (3) show
s a link betw

een prenatal exposure of 
anim

als to fluoride and subsequent birth of off-spring w
hich are hyperactive throughout 

life. A
 1998 paper show

s brain and kidney dam
age in anim

als given the "optim
al" 

dosage of fluoride, viz. one part per m
illion (13). A

nd another (14) show
s decreased 

levels of a key substance in the brain that m
ay explain the results in the other paper from

 
that journal. A

nother publication (5) links fluoride dosing to adverse effects on the brain's 
pineal gland and pre-m

ature onset of sexual m
aturity in anim

als. E
arlier onset of 

m
enstruation of girls in fluoridated N

ew
burg, N

ew
 Y

ork has also been reported (6)” 238. 
 

22. 
Tang (2008) selected sixteen case-controlled studies from

 1988 
through 2008 and reported, “The children w

ho live in a fluorosis area have five tim
es 

higher odds of developing a low
 IQ

 than those w
ho live in a nonfluorosis area or in a 

slight fluorosis area.” 239 
�

23. 
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237 A
ppendix 39 Li  Perm

ission at A
ppendix 24 

238 A
ppendix A

ppendix 14 N
TEU

C
 280 H

irzy 2000 
239 A

ppendix 42: Tang Fluorosis &
 low

er IQ
 

240 Li J, li Y
, Shao Q

L, W
u C

Y
, EFFEC

TS O
F H

IG
H

 FLU
O

R
ID

E LEV
EL O

N
 N

EO
N

A
TA

L N
EU

R
O

B
EH

A
V

IO
R

A
L 

D
EV

ELO
PM

EN
T, Fluoride A

pril-June 2008, 41(2)165-170 [Translated by B
in Li and published w

ith the concurrence of the C
hinese 

Journal of Endem
iology 2004 Sep;23(5):463-5.] A

ppendix 39 Full A
rticle.  N

ote: Subject w
ells 1.7-6.0 m

g F/L and control w
ells 0.5-

1.0 m
g F/L  and subject urine sam

ples w
ere 3.58 m

g F/L ±1.47 and controls 0.18-2.6 m
g F/L statistically significant (p<0.01) 
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25. 

R
ocha-A

m
ador (2007) “W

e found that exposure to fluoride (F) in 
urine w

as associated w
ith reduced P

erform
ance, V

erbal, and Full IQ
 scores�before and 

after adjusting for confounders. The sam
e pattern w

as observed for m
odels w

ith F in 
w

ater as the exposure variable�����3$
����������	�
''
����'�:��������
��������
���$���'���
��$��
��

����
�)
��'�:��������
����
��
�)
��'�"��������)����:�		�8?
��

��$��5
�
4�
��
��9
��� 

 
26. 

W
ang S

X
 (2007) 23$
)
��
�����
�����
	�����)�5
�6
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()�����5
�6


��8?

�����������/�'	�����
��������
��$���
4��)��
����$��$�	
�
	)��'�()����'	�����
=����
5��$=����	���''
����$�	��
�;)����
		��
��
����This study indicates that exposure to fluoride in 
drinking w

ater is associated w
ith neurotoxic effects in children.”� ��� 

�
27. 

Trivedi (2007) (A
ppendix 56) 28�����

�


���6
��$���$
��)����
)�


	)
6
$
�
=�these findings indicate that children drinking high F w

ater are at risk for 
im

paired developm
ent of intelligence.” 244 

 
28. 

S
eraj (2006) “B

ased on the findings of this study, exposure of 
children to high levels of fluoride m

ay carry the risk of im
paired developm

ent of 
intelligence.” 245 
 

29. 
N

R
C

 (2006),  “A
 few

 epidem
iologic studies of C

hinese populations 
have reported IQ

 deficits in children exposed to fluoride at 2.5 to 4 m
g/L in drinking 

w
ater. A

lthough the studies lacked sufficient detail for the com
m

ittee to fully assess their 
quality and relevance to U

.S
. populations, the consistency of the results appears 

significant enough to w
arrant additional research on the effects of fluoride on 

�������������������������������������������������������������

241 Tang Q
Q

, D
uJ, M

a H
H

, Jiang S
J, Zhou X

J, Fluoride and children’s intelligence: a m
eta-analysis, B

iol Trace E
lem

 R
es. 

2008 W
inter: 126(1-3):115-20 A

ppendix 42 Full A
bstract. 

242 R
ocha-A

m
ador D

, et al. (2007). D
ecreased intelligence in children and exposure to fluoride and arsenic in drinking 

w
ater. C

adernos de S
aude P

ublica 23(S
uppl 4):S

579-87.  
 

����W
ang S

X
, et al. (2007). A

rsenic and fluoride exposure in drinking w
ater: children’s IQ

 and grow
th in S

hanyin county, 
S

hanxi province, C
hina. E

nvironm
ental H

ealth P
erspectives 115(4):643-7.  

 
 

 
 

 
244 Trivedi M

H
, et al. (2007). E

ffect of high fluoride w
ater on intelligence of school children in India. Fluoride 40(3):178-183. 

A
ppendix 56 Full A

rticle 
245 S

eraj B
, et al. (2006). [E

ffect of high fluoride concentration in drinking w
ater on children’s intelligence]. Journal of D

ental 
M

edicine 19(2):80-86. 
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intelligence.” 246 
 

30. 
W

ang (2005) “C
onclusion: H

igh fluoride burden has a definite effect 
on the intellectual and physical developm

ent of children.” 247 
 

31. 
LI (20030 “In our study, it w

as show
n that the average IQ

 of 
children in a fluoride endem

ic area w
as som

ew
hat low

er than the control, but the result 
w

as not significant (P
>0.05). The rate of children w

ith “low
” IQ

s, how
ever, w

as elevated 
as com

pared to the control, and this w
as very statistically significant... O

ur study show
ed 

that, w
ithin the fluoride endem

ic area, the average IQ
 of children suffering from

 dental 
fluorosis is clearly low

er than those that show
 no signs of the disease, and this result is 

very significant (P
 <0.01). This IQ

 difference of 8.12 suggests that children suffering from
 

dental fluorosis m
ight be particularly sensitive to excess fluoride, and that the 

m
anifestation of this is not lim

ited to the typical sym
ptom

s of fluorosis, but, m
ore 

seriously, also disrupts intellectual developm
ent.” 248    

 
32. 

X
iang (2003a) “H

igher drinking w
ater fluoride levels w

ere 
significantly associated w

ith higher rates of m
ental retardation (IQ

 <70) and borderline 
intelligence (IQ

 70-79)... In endem
ic fluorosis areas, drinking w

ater fluoride levels greater 
than 1.0 m

g/L m
ay adversely affect the developm

ent of children’s intelligence.” 249 
 

33. 
X

iang (2003b) “A
s an additional part of our investigation of an 

association betw
een fluoride in drinking w

ater and children’s intelligence in tw
o villages 

of S
ihong C

ounty, Jiangsu P
rovince, C

hina, w
e have now

 determ
ined blood lead levels 

of children in that study... The results show
 there is essentially no difference betw

een the 
tw

o villages in blood lead concentrations of the children... These results thus m
ake it 

very unlikely that the differences in IQ
 of the children living in W

am
iao and X

inhuai are 
the result of differences in exposure to lead rather than to fluoride.” 250 
 

34. 
C

alderon (2000) “A
fter controlling by significant confounders=�

urinary fluoride correlated positively w
ith reaction tim

e and inversely w
ith the scores in 

visuospatial organization� IQ
 scores w

ere not influenced by fluoride exposure. A
n 

increase in reaction tim
e could affect the attention process, also the low

 scores in 
visuospatial organization could be affecting the reading and w

riting abilities in these 
children.” 251� 
 

35. 
H

ong (2001) “In term
s of IQ

 ranking, the high fluoride groups 
show

ed significant deficits as com
pared to control�(P

<0.01)... C
onclusion: W

hen fluoride 
and iodine levels in excess of national standards for drinking w

ater are present in the 
sam

e area and ingested together, the harm
ful effects of fluoride are m

ore pronounced, 

�������������������������������������������������������������

246 N
ational R

esearch C
ouncil. (2006). Fluoride in D

rinking W
ater: A

 Scientific R
eview

 of EPA
’s Standards. N

ational 
A

cadem
ies P

ress, W
ashington D

.C
. p. 6.  

247 W
ang S

, et al. (2005). E
ffects of coal burning related endem

ic fluorosis on body developm
ent and intelligence levels of 

children. Journal of A
pplied C

linical P
ediatrics 20(9): 897-898.  

 
248 Li Y

, et al. (2003). The effects of endem
ic fluoride poisoning on the intellectual developm

ent of children in B
aotou. 

C
hinese Journal of P

ublic H
ealth M

anagem
ent 19(4):337-338.   
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and the resulting dam
age com

pounded.” 252� 
 

36. 
Lu (2000) “The IQ

 of the 60 children in the high-fluoride area w
as 

significantly low
er than that of the 58 children in the low

-fluoride area... M
ore children in 

the high-fluoride area w
ere in the retardation or borderline categories of IQ

 than children 
in the low

 fluoride area. A
n inverse relationship w

as also present betw
een IQ

 and the 
urinary fluoride level. E

xposure of children to high levels of fluoride m
ay therefore carry 

the risk of im
paired developm

ent of intelligence.” ����� 
�

37. 
����+�###,�“C
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)��'��$
�)���
)=��$
�
�6

�
�

)����'�����	/��
��
�5���
�	��
�����	�6

�8?
)�����$
�$��$�:���
��+"�&�#,��$�������$
�	�6

�:���
��+�&� ,�
+�E#�#",�9

��� 
 

38. 
W

ang (1996) “A
 study of intelligence quotient (IQ

) in C
hina w

as 
conducted using W

ickler’s Intelligence Q
uotient Table for preschool children, in 4-7 year-

old children, 147 from
 a district w

ith high level of fluoride and 83 from
 a control area. 

H
igh F intake had a significant influence on IQ

 of preschool children. O
peration IQ

 w
as 

m
ainly affected.” ��� 

 
39. 

Zhao (1996) (A
ppendix 50) “In S

hanxi P
rovince, C

hina,�children 
living in the endem

ic fluoride village of S
im

a located near X
iaoyi C

ity had average IQ
 

significantly low
er�than children living to the north in the nonendem

ic village of 
X

inghua.” ��� 
�

40. 
���+"!!�,�+(��
���4��",�“The intelligence w

as m
easured of 907 

children aged 8-13 years living in areas w
hich differed in the am

ount of fluoride present 
in the environm

ent. The Intelligence Q
uotient (IQ

) of children living in areas w
ith a 

m
edium

 or severe prevalence of fluorosis w
as low

er than that of children living in areas 
w

ith only slight fluorosis or no fluorosis.�The developm
ent of intelligence appeared to be 

adversely affected by fluoride in the areas w
ith a m

edium
 or severe prevalence of 

fluorosis. A
 high fluoride intake w

as associated w
ith a low

er intelligence.” 257  
 

41. 
���+"!!�,�“W

e m
ade an investigation in 157 children, aged 12-13, 

born and grew
 up in a coal burning pattern endem

ic fluorosis area and an experim
ent on 

excessive fluoride intake in rat. The results show
ed: (1) E

xcessive fluoride intake since 
early childhood w

ould reduce m
ental w

ork capacity (M
W

C
) and hair zinc content: (2) 

The effect on zinc m
etabolism

 w
as a m

echanism
 of influence on M

W
C

 by excessive 
fluoride intake...” 258 
 

42. 
F����+"!!�,�“A

n excess of fluoride and a lack of iodine in the sam
e 

�������������������������������������������������������������

252 H
ong F, et al. (2001). A

 study of fluorine effects on children’s intelligence developm
ent under different environm

ents. C
hinese 

P
rim

ary H
ealth C

are 15: 56-57. 
253 Lu Y

, et al (2000). Effect of high-fluoride w
ater on intelligence of children. Fluoride 33:74-78, 

254 R
eport on the Intellectual A

bility of C
hildren Living in H

igh-Fluoride W
ater A

reas, Liu S
, et al, C

hinese Journal of 
C

ontrol of E
ndem

ic D
iseases 2000;15(4)231-2. Fluoride 41(2)144-147 

255 W
ang G

, et al. (1996). R
esearch on intelligence quotient of 4-7 year-old children in a district w

ith a high level of fluoride. 
E

ndem
ic D

iseases B
ulletin 11:60-62.  

 
 

 
 

256 Zhao LB
, et al (1996). Effect of high-fluoride w

ater supply on children’s intelligence. Fluoride 29: 190-192.  
�������@0��+"!!�,��A''
����'�:	�����
�A4��)��
����8��
		��
��
�����$�	��
���Fluoride�� %" !�"!�� 
258 Li Y

, et al. (1994). [Effect of excessive fluoride intake on m
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ork capacity of children and a prelim
inary study of its 

m
echanism

] H
ua H

si I K
o Ta H

sueh H
sueh P

ao. 25:188-91.  
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environm
ent has been show

n to have a m
arked effect on child intellectual developm

ent, 
causing a m

ore significant intellectual deficit than lack of iodine alone.�The subject group 
of children from

 the high fluoride, high iodine zone have an average IQ
 of 76.67±7.75, 

w
hich w

as som
ew

hat less than the control (IQ
 = 81.67 ±11.9), though the different is not 

significant (P
>0.05). H

ow
ever, the percentage of subject children in the low

 range 
(16.67%

) is higher than the control, suggesting that a high iodine, high fluoride 
environm

ent also has a definite negative influence on child intellectual ability.” 259 
 

43. 
G

uo (1991) “The results of this study show
 that the children living in 

high fluoride areas have low
er IQ

s than the children from
 the non-endem

ic area.�A
lso, 

there w
ere m

any m
ore children from

 the endem
ic area w

ith an IQ
 score ranking of below

 
the borderline low

 level as com
pared to the control; in the endem

ic area, there w
ere 18 

such subject, or 30%
 of the total, w

hile in the non-endem
ic area there w

ere only 7, or a 
rate of 11.5%

. The difference betw
een the tw

o groups is significant. The overall 
distribution show

s m
arked difference, w

ith the scores in control group on average one 
rank higher than the control... In sum

m
ary, although dim

inished intellectual ability can 
result from

 a m
ultitude of factors (both innate and acquired) that influence neural 

developm
ent and cell division in the cerebrum

, the com
parison conducted in this study of 

tw
o areas w

here the other environm
ent factors are basically the sam

e show
s clear 

differences in IQ
, and it’s probable that this difference is due to a high fluoride 

environm
ent. It is not clear w

hether the underlying m
echanism

 is fetal exposure to 
fluoride resulting from

 the poisoning of the m
other or intake of fluoride after birth (in 

either case causing a disruption nerve cell developm
ent leading to m

ental deficits); this 
m

atter aw
aits further study.” 260� 

 44. 
C

hen (1991) (A
ppendix 45) “The results of this study indicate that 

there is significant difference betw
een the intellectual ability of the 7 – 14 year old 

children from
 the endem

ic area and those of the control, and m
oreover that the average 

IQ
 of the children from

 the endem
ic area is clearly low

er� In the endem
ic region, the 

children in the 80-89 range and below
 m

ake up m
ore than 25%

 of the total, w
hile in the 

control range only 18%
 of the children fall into that range, dem

onstrating that high 
fluoride has a direct connection w

ith the intellectual developm
ent of children.” 261 

 
45. 

����+"!!",�“The significant differences in IQ
 am

ong these regions 
suggests that fluoride can exacerbate central nervous lesions and som

atic 
developm

ental disturbance caused by iodine deficiency.�This m
ay be in keeping w

ith 
fluoride’s know

n ability to cause degenerative changes in central nervous system
 cells 

and to inhibit the activities of m
any enzym

es, including choline enzym
es, causing 

disturbance of the nerve im
pulse.” 262 

 
46. 

Q
in (1990) (A

ppendix 44) “B
y testing of the intellectual ability of 

447 elem
entary school students ranging in age from

 9 to 10 ½
, it w

as discovered that 

�������������������������������������������������������������

259 Y
ang Y

, et al. (1994). Effects of high iodine and high fluorine on children’s intelligence and the m
etabolism

 of iodine and fluorine. 
C

hinese Journal of P
athology 15(5):296-8.  

 
260 G

uo X
C

, et al. (1991). A
 prelim

inary exploration of IQ
 of 7-13 year old pupils in a fluorosis area w

ith contam
ination from

 burning 
coal. C

hinese Journal of E
ndem

iology 10:98-100.   
261 C

hen Y
X

, et al. (1991). R
esearch on the intellectual developm

ent of children in high fluoride areas. C
hinese Journal of C

ontrol 
of E

ndem
ic D

iseases. 6(supplem
ent):99-100. C

hen, et al. R
esearch on the intellectual developm

ent of children in high fluoride 
areas.  Fluoride 41(2):120–4. 2008  

 
262 Lin Fa-Fu; et al (1991). The relationship of a low

-iodine and high-fluoride environm
ent to subclinical cretinism

 in X
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both high and low
 fluoride had an effect on child intelligence. Fluoride levels greater than 

2.0 m
g/L or less than 0.2 m

g/L can disrupt intellectual developm
ent.” 263“ 

 
47. 

R
en (1989) (A

ppendix 34) The effect of a harm
ful environm

ent 
containing both high fluoride and low

 iodine on the developm
ent of child m

ental ability 
has yet to be reported on. To investigate this question, the authors used the W

echsler 
Intelligence Test to determ

ine the IQ
s of a total of 329 eight- to fourteen-year-old 

children living in nine high fluoride, low
 iodine villages and seven villages that had only 

low
 levels of iodine� W

e discovered that the IQ
s of children from

 high fluoride, low
 iodine 

villages w
ere clearly low

er than those from
 the villages w

ith low
 iodine alone.9

��� 
�

48. 
���+�##�,�+(��
���4��!,�23$
�effects of excessive fluoride intake 

during pregnancy on neonatal neurobehavioural developm
ent and the 

neurodevelopm
ent toxicity of fluoride w

ere evaluated.�G
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�/���
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�������)� It is concluded that fluoride is toxic to 

neurodevelopm
ent. E

xcessive fluoride intake during pregnancy can cause adverse 
effects on neonatal neurobehavioural developm

ent.9
���  

 49. 
Y

u (1996) (A
ppendix 48) “The levels of neurotransm

itters and 
receptors in brain tissue of aborted fetuses from

 areas of endem
ic fluorosis w

ere tested��
3$
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results suggest that the accum
ulation of fluoride in the brain tissue can disrupt the 

synthesis of certain neurotransm
itters and receptors in nerve cells, leading to neural 

dysplasia or other dam
age.” 266 

 
50. 

D
u (1992) (A

ppendix 33) “Fifteen therapeutically aborted fetuses at 
the 5

th-8
th gestation m

onth from
 the endem

ic fluorosis area w
ere com

pared w
ith those 

from
 the non-endem

ic area. S
tereological study of the brains show

ed that the num
erical 

�������������������������������������������������������������

263 Q
in LS, C

ui SY
. (1990). The influence of drinking w

ater fluoride on pupils IQ
, as m

easured by R
ui W

en’s standards. C
hinese 

Journal of the C
ontrol of E

ndem
ic D

iseases 5:203-204.  Fluoride 41(2)115-119  A
ppendix 44 Full A

rticle in English 
 

 
264 R

en D
a-Li. (1989). A

n investigation of intelligence developm
ent of children aged 8-14 years in high-fluoride and low

-iodine areas. 
C

hinese Journal of C
ontrol of E

ndem
ic D

iseases 4:251. 
Fluoride 41(4)319-320 A

ppendix 34 Full A
rticle 

 
 

����Li J, Y
ao L, S

hao Q
-L. (2004). E

ffects of high-fluoride on neonatal neurobehavioural developm
ent. C

hinese Journal of 
E

ndem
iology 23:464-465.  Translated and repringed 2008 Fluoride (S

am
e study as published in Fluoride and used above 

to illustrate urine F concentration levels A
ppendix 39) 

 
 

 
 

 
266 Y

u Y
, et al. (1996). C

hanges in neurotransm
itters and their receptors in hum

an foetal brain from
 an endem

ic fluorosis 
area. C

hinese Journal of E
ndem

iology 15:257-259.  Fluoride 41(2)134-138 A
ppendix 48 Full A

rticle 
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density of volum
e of the neurons and the undifferentiated neuroblasts as w

ell as the 
nucleus-cytoplasm

 ratio of the neurons w
ere increased. The m

ean volum
e of the 

neurons w
as reduced. The num

erical density of volum
e, the volum

e density and the 
surface density of the m

itochondria w
ere significantly reduced.�The results show

ed that 
chronic fluorosis in the course of intrauterine fetal life m

ay produce certain harm
ful 

effects on the developing brain of the fetus.” 267 
�

51. 
I���+"!! ,�+(��
���4���,�2:	�����
�������))��$����$��$
�5	����5�����

5����
�����������
�	��
����5�������))�
=��$�) in our study the brain tissue of the fetuses from

 
the fluoride endem

ic area show
ed higher fluoride levels than the control.�3$
��


�$���)�
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����	�
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���	
����B
)��
)�����
�)
����
����)��'�'	�����
= the brain tissue of the 

endem
ic subjects also show

ed nerve cells w
ith sw

ollen m
itochondria, expanded granular 

endoplasm
ic reticula, grouping of the chrom

atin, dam
age to the nuclear envelope, a 

low
er num

ber of synapses, few
er m

itochondria, m
icrotubules, and vesicles w

ithin the 
synapses, and dam

age to the synaptic m
em

brane. These changes indicate that fluoride 
can retard the grow

th and division of cells in the cerebral cortex. :
6
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52. 
G

uo (2001) (A
ppendix 78) 23$
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occupational exposure to fluoride has a harm
ful effect on the higher functions of the 

central nervous system
, negatively influencing both cognitive and autonom

ic functioning. 
There is a definite relationship betw

een the dam
age caused by fluoride and the level of 

exposure. 3$
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 53. 
C

alvert (1998) “S
ulfuryl fluoride exposure over the year preceding 

exam
ination w

as associated w
ith significantly reduced perform

ance on the P
attern 

M
em

ory Test�and on olfactory testing... C
O

N
C

LU
S

IO
N

S
: O

ccupational sulfuryl fluoride 
exposures m

ay be associated w
ith subclinical effects on the central nervous system

= 
including effects on olfactory and som

e cognitive functions.” 270 
 

54. 
S

pittle (1994) “A
lthough the blood-brain barrier is relatively 

im
perm

eable to fluoride, it does not pose an absolute barrier and fluoride has the ability 
�������������������������������������������������������������

267 D
u L. (1992). [The effect of fluorine on the developing hum

an brain]. C
hung-hua P

ing Li H
sueh Tsa C

hih. 21:218-20. 
 

Fluoride 41(4)327-330 A
ppendix 33 Full A

rticle English Translation 
 

268 H
an H

, et al. (1989). The effects of fluorine on hum
an fetus. C

hinese Journal of C
ontrol of E

ndem
ic D

iseases 4:136-
138. A

ppendix 52 E
nglish Translation 

269 G
uo Z, et al. (2001). S

tudy on neurobehavioral function of w
orkers occupationally exposed to fluoride. Industrial H

ealth 
and O

ccupational D
isease 27:346-348.  A

ppendix 78 E
nglish Translation 

 
 

270 C
alvert G

M
, et al. (1998). H

ealth effects associated w
ith sulfuryl fluoride and m

ethyl brom
ide exposure am

ong structural 
fum

igation w
orkers. A

m
erican Journal of P

ublic H
ealth 88:1774-80. 
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to enter the brain. The literature w
as exam

ined to assess the quality of the evidence for 
cerebral im

pairm
ent occurring due to exposure to fluoride from

 therapeutic or 
environm

ental sources. S
everal surveys of persons chronically exposed to industrial 

fluoride pollution reported sym
ptom

s related to im
paired central nervous system

 
functioning w

ith im
paired cognition and m

em
ory.�E

xam
ination of individual case reports 

show
ed the evidence for aetiological relationships betw

een sym
ptom

s and fluoride 
exposure to be of variable quality. The evidence w

as seen as being suggestive of a 
relationship rather than being definitive.�The difficulties w

ith concentration and m
em

ory 
described in relation to exposure to fluoride did not occur in isolation but w

ere 
accom

panied by other sym
ptom

s of w
hich general m

alaise and fatigue w
ere central.�

P
ossible m

echanism
s w

hereby fluoride could affect brain function include influencing 
calcium

 currents, altering enzym
e configuration by form

ing strong hydrogen bonds w
ith 

am
ide groups, inhibiting cortical adenylyl cyclase activity and increasing 

phosphoinositide hydrolysis.” ��" 
 55. 
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56. 
�$�����+�##�,�2N

�
��		=�these results suggest that m
oderate 

intoxication w
ith sodium

 fluoride has potentially deleterious effects on learning and 
m

em
ory.” ��� 

�
57. 

B
����##��23$
��
)�	�)��'��$
���
)
���)���/��������
��$���perinatal 
exposure to sodium

 fluoride (N
aF), at dose levels below

 those associated w
ith gross 

m
alform

ations and/or overt neurotoxic effects, produces both short and long term
 sex 

and dose specific neurobehavioural alterations in rat offspring.” ��� 
�

58. 
G
Q��+�##�,�2(��������	�����

�	�)����
)��
)���
�����
��	���
��
�)������
��
��

�
���These studies m

ust be carefully designed to m
easure cognitive skills beyond 

rote learning or the acquisition of sim
ple associations, and test environm

entally relevant 
doses of fluoride.” ��� 
 

59. 
“In com

parison w
ith control rats, the learning and m

em
ory ability of 

the offspring rats w
as depressed by high fluoride, low

 iodine, or the com
bination of high 

fluoride and low
 iodine.” 276 

�������������������������������������������������������������

271 Spittle B
. (1994). Psychopharm

acology of fluoride: a review
. International clinical psychopharm

acology 9:79-82.  (Full article 
at http://w

w
w

.fluoridefreefairbanks.org/localw
eb/Psychopharm

ocology%
20of%

20fluoride.pdf) 
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e Y
 et al, P

roteom
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underlying brain dysfunction caused by chronic fluorosis, neuronal nicotinic acetylcholine 
receptors (nA

C
hR

s) in the brain of rats receiving either 30 or 100 ppm
 fluoride in their 

drinking w
ater for 7 m

onths w
ere analyzed in the present study em

ploying ligand binding 
and W

estern blotting... S
ince nA

C
hR

s play m
ajor roles in cognitive processes such as 

learning and m
em

ory, the decrease in the num
ber of nA

C
hR

s caused by fluoride toxicity 
m

ay be an im
portant factor in the m

echanism
 of brain dysfunction in the disorder.” 300 

 
84. 

S
hivarajashankara (2002a) “These results suggest that fluoride 

enhances oxidative stress in the brain, thereby disturbing the antioxidant defense of rats. 
Increased oxidative stress could be one of the m

ediating factors in the pathogenesis of 
fluoride toxicity in the brain.” 301 
 

85. 
S

hivarajashankara  (2002b) “R
ats exposed to 100 ppm

 fluoride 
show

ed significant neurodegenerative changes in the hippocam
pus, am

ygdala, m
otor 

cortex, and cerebellum
... These histological changes suggest a toxic effect of high-

fluoride intake during the early developing stages of life on the grow
th, differentiation, 

and subcellular organization of brain cells in rats.” 302 
 

86. 
“The extent of D

N
A

 dam
age in the fluoride + selenium

 + zinc group 
w

as significantly slighter than that in the fluoride group (P
 < 0.05). It suggested that 

fluoride and selenium
 could induce D

N
A

 dam
age in pallium

 neural cells of rats 
respectively.” 303 
 

87. 
Lakshm

i (2000) “This study therefore show
s that both brain and 

m
uscle are affected by fluoride w

ith inhibition of som
e enzym

es associated w
ith free-

radical m
etabolism

, energy production and transfer, m
em

brane transport, and synaptic 
transm

ission, but w
ith an enhanced activity of X

O
D

.” 304 
 

88. 
Lu (2000) “There is a tendency for neurone apoptosis in chronic 

fluorosis in rats. It is m
ost evident w

ith changes in pathology. It is not likely that only one 
form

 of neurone dam
age exist in the process of chronic fluorosis. There are recessive 

�������������������������������������������������������������

298 B
hatnagar M

, et al. (2002). N
eurotoxicity of fluoride: neurodegeneration in hippocam

pus of fem
ale m

ice. Indian Journal 
of E

xperim
ental B

iology 40: 546-54. 
 

 
 

299 C
hen J, C

hen X
, Y

ang K
, X

ia T, X
ie H

. (2002). [S
tudies on D

N
A

 dam
age and apoptosis in rat brain induced by fluoride]. 

Zhonghua Y
u Fang Y

i X
ue Za Zhi 36: 222-224. 

 
300 Long Y

G
, W

ang Y
N

, C
hen J, Jiang S

F, N
ordberg A

, G
uan ZZ. (2002). C

hronic fluoride toxicity decreases the num
ber 

of nicotinic acetylcholine receptors in rat brain. N
eurotoxicology and Teratology 24:751-7. 

 
301 S

hivarajashankara Y
M

 , et al. (2002). B
rain lipid peroxidation and antioxidant system

s of young rats in chronic fluoride 
intoxication. Fluoride 35: 197-203. 

 
 

 
 

302 S
hivarajashankara Y

M
 , et al. (2002). H

istological changes in the brain of young fluoride-intoxicated rats. Fluoride 35: 
12-21. 

 
303 C

hen J, C
hen X

, Y
ang K

. (2000). [E
ffects of selenium

 and zinc on the D
N

A
 dam

age caused by fluoride in pallium
 

neural cells of rats]. W
ei S

heng Y
an Jiu. 29: 216-7. 

 
 

304 Lakshm
i V

ani M
, P

ratap R
eddy K

. (2000). E
ffects of fluoride accum

ulation on som
e enzym

es of brain and 
gastrocnem

ius m
uscle of m

ice. Fluoride 33: 17-26.  
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changes and apoptosis in the process at the sam
e tim

e.” 305 
 

89. 
S

hao (2000) “O
ver uptake of fluoride for a long term

 could cause 
potential increase in the level of oxidative stress in the brain tissue.” 306 
 

90. 
V

an der V
oet (1999) “It w

as concluded that alum
inium

 interferes 
w

ith the m
etabolism

 of the neuronal cytoskeleton and that this interference is potentiated 
by fluoride.” 307 
 

91. 
Zhang (1999) “[T]he thickness of post-synaptic density (P

S
D

) w
as 

decreased, and the w
idth of synaptic cleft w

as rem
arkably increased. The results 

suggested that the im
pairm

ent on the learning capability induced by fluorosis m
ay be 

closely related w
ith the pathological changes of synaptic structure in the brain of 

m
ice.” 308 

 
92. 

G
uan (1998) “The results dem

onstrate that the contents of 
phospholipid and ubiquinone are m

odified in brains affected by chronic fluorosis and 
these changes of m

em
brane lipids could be involved in the pathogenesis of this 

disease.” 309 
 

93. 
V

arner (1998) “W
hile the sm

all am
ount of A

lF in the drinking w
ater 

of rats required for neurotoxic effects is surprising, perhaps even m
ore surprising are the 

neurotoxic results of N
aF at the dose given in the present study [1.0 ppm

 F]... The 
results of the present study indicate that m

ore intensive neuropathological evaluations of 
F effects on brain m

ay prove to be of value... In sum
m

ary, chronic adm
inistration of A

lF 
and N

aF in the drinking w
ater of rats resulted in distinct m

orphological alterations in the 
brain, including effects on neurons and cerebrovasculature.” 310 
 

94. 
Zhao (1998) “These results indicate that fluoride m

ay penetrate the 
blood brain barrier, interact w

ith A
C

hE
 located on cell m

em
branes, and interfere w

ith 
their physiological functions and thus induce the neurotoxicities.” 311 
 

95. 
G

uan (1997) “The m
etabolism

 of brain phospholipid m
ight be 

interfered by fluoride accum
ulated in brain tissue, w

hich is related w
ith the degeneration 

of neuron. The changes of brain phospholipid could be involved in the pathogenesis of 
chronic fluorosis.” 312  
 �������������������������������������������������������������

�#��Lu X
H

, et al. (2000). S
tudy of the m

echanism
 of neurone apoptosis in rats from

 the chronic fluorosis. C
hinese Journal 

of E
pidem

iology 19: 96-98. 
  

 
306 S

hao Q
, W

ang Y
, G

uan Z. (2000). [Influence of free radical inducer on the level of oxidative stress in brain of rats w
ith 

fluorosis]. Zhonghua Y
u Fang Y

i X
ue Za Zhi 34:330-2. 

307 van der V
oet G

B
, et al. (1999). Fluoride enhances the effect of alum

inium
 chloride on interconnections betw

een 
aggregates of hippocam

pal neurons. A
rchives of P

hysiology and B
iochem

istry 107:15-21. 
308 Zhang Z, et al. (1999). [E

ffect of fluoride exposure on synaptic structure of brain areas related to learning-m
em

ory in 
m

ice] [A
rticle in C

hinese]. W
ei S

heng Y
an Jiu 28:210-2. 

309 G
uan ZZ, W

ang Y
N

, X
iao K

Q
, D

ai D
Y

, C
hen Y

H
, Liu JL, S

indelar P
, D

allner G
. (1998). Influence of chronic fluorosis on 

m
em

brane lipids in rat brain. N
eurotoxicology and Teratology 20: 537-542. 

 
310 V

arner JA
, et al. (1998). C

hronic adm
inistration of alum

inum
-fluoride and sodium

-fluoride to rats in drinking w
ater: 

A
lterations in neuronal and cerebrovascular integrity. B

rain R
esearch 784: 284-298. 

�""�Zhao X
L, W

u JH
. (1998). A

ctions of sodium
 fluoride on acetylcholinesterase activities in rats. B

iom
edical and 

E
nvironm

ental S
ciences 11(1):1-6. 

 
 

 
312 G

uan Z, W
ang Y

, X
iao K

. (1997). [Influence of experim
ental fluorosis on phospholipid content and fatty acid 

com
position in rat brain]. Zhonghua Y

i X
ue Za Zhi. 77: 592-6. 
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96. 
Issacson (1997) “N

euronal abnorm
alities w

ere observed in the N
aF 

treated anim
als- especially in the deeper cell layers... The N

aF treatm
ent also produced 

distortions of cells and, in som
e rats, cell losses could be dem

onstrated in particular 
brain regions. B

oth A
lF3 and N

aF induced vascular inclusions, although of a different 
character...” �"� 
 

97. 
S

hashi (1994) “The results reported here indicate that fluoride has 
a specific effect on the synthesis of proteins in the brain w

hich m
ay lead to degenerative 

changes in the form
 of ballooning degeneration of neurons, various degrees of loss of 

nisal substance, and changes in the purkinje cells of the cerebellar cortex. S
uch 

changes w
ould provide a plausible explanation for som

e of the diverse neruological 
com

plaints in arm
s and legs such as num

bness, m
uscle spasm

s and pains, tenaniform
 

convulsions, and spastic paraplegia, encountered in patients w
ith skeletal fluorosis.” 314 

 
98. 

S
hashi (1992) “The neurotoxic effect of fluoride on lipid content of 

brain w
as assessed in rabbits during experim

ental fluorosis... Fluoride exerts an 
inhibitory effect on the free fatty acids in brain of both sexes. The relevance of these 
results in experim

ental fluorosis is discussed.” 315 

W
ater w

ith fluoride at 1 ppm
 is only part of the total fluoride exposure.  A

lthough studies 
often have fluoride concentrations higher than fluoridated w

ater, m
any studies are w

ithin 
the total exposure of subpopulations in theU

S
A

.   

Those discounting studies finding harm
, w

ill suggest none are high quality 
random

ized controlled trials.  W
e agree there are no high quality studies of either 

efficacy, safety or harm
 and until quality studies are done, M

C
LG

 of fluoride in w
ater 

should be zero. 

C
. 

Likely and Possible H
arm

 to the Thyroid from
 Fluoride 

1. 
A

ccording to the U
S

 N
ational R

esearch C
ouncil, “several lines of 

inform
ation indicate an effect of fluoride exposure on thyroid function.”  

2. 
Fluoride’s potential to im

pair thyroid function is perhaps best 
illustrated by the fact that—

up until the 1970s—
E

uropean doctors used fluoride as a 
thyroid-suppressing m

edication for patients w
ith H

Y
P

E
R

-thyroidism
 (over-active thyroid). 

Fluoride w
as utilized because it w

as found to be effective at reducing the activity of the 
thyroid gland - even at doses as low

 as 2 m
g/day. 

3. 
Today, m

any people living in fluoridated com
m

unities are 
ingesting doses of fluoride (1.6-6.6 m

g/day) that fall w
ithin the range of doses (2 to 10 

m
g/day) once used by doctors to reduce thyroid activity in hyperthyroid patients.  

4. 
“Thyroid Function Suppression Fluoride w

as w
idely used, 

especially in E
urope, to suppress over-active thyroid function w

ith doses in the range of 
2.3-4.5 m

g/day. E
xposure doses in the U

.S
. w

ere estim
ated to be 1.6-6.6 m

g/day as 
�������������������������������������������������������������

313 Issacson R
, et al. (1997). Toxin-induced blood vessel inclusions caused by the chronic adm

inistration of alum
inum

 and 
sodium

 fluoride and their im
plications for dem

entia. A
nnals of the N

ew
 Y

ork A
cadem

y of S
cience 825: 152-166.  

 
 

 
 

314 S
hashi A

, et al. (1994). E
ffect of long-term

 adm
inistration of fluoride on levels of protein, free am

ino acids and R
N

A
 in 

rabbit brain. Fluoride 27: 155-159 
 

 
315 S

hashi A
. (1992). S

tudies on alterations in brain lipid m
etabolism

 follow
ing experim

ental fluorosis. Fluoride 25:77-84. 
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published in 1991. E
xposures are probably higher today, w

ith increased w
ater 

fluoridation since 1991, m
eaning the virtual epidem

ic of depressed thyroid function in 
A

m
erica m

ight be tied to excessive fluoride exposures.” 
5. 

W
hile it m

ay be that the thyroid in a patient w
ith 

hyperthyroidism
 is particularly susceptible to the anti-thyroid actions of fluoride, there is 

concern that current fluoride exposures m
ay be playing a role in the w

idespread 
incidence of H

Y
P

O
-thyroidism

 (under-active thyroid) in the U
.S

.  
6. 

H
ypothyrodisim

, m
ost com

m
only diagnosed in w

om
en over 

40, is a serious condition w
ith a diverse range of sym

ptom
s including: fatigue, 

depression, w
eight gain, hair loss, m

uscle pains, increased levels of “bad” cholesterol 
(LD

L), and heart disease.. The drug (S
ynthroid) used to treat hypothyroidism

 is now
 one 

of the top five prescribed drugs in the U
.S

. 
7. 

A
s recom

m
ended by the U

S
 N

ational R
esearch C

ouncil: 
“The effects of fluoride on various aspects of endocrine function should be exam

ined 
further, particularly w

ith respect to a possible role in the developm
ent of several 

diseases or m
ental states in the U

nited S
tates.” 

8. 
Fluoride &

 the Thyroid - U
S

 N
ational R

esearch C
ouncil 

(2006): 
“In sum

m
ary, evidence of several types indicates that 

fluoride affects norm
al endocrine function or response; the effects of the fluoride-induced 

changes vary in degree and kind in different individuals. Fluoride is therefore an 
endocrine disruptor in the broad sense of altering norm

al endocrine function or 
response, although probably not in the sense of m

im
icking a norm

al horm
one. The 

m
echanism

s of action rem
ain to be w

orked out and appear to include both direct and 
indirect m

echanism
s, for exam

ple, direct stim
ulation or inhibition of horm

one secretion 
by interference w

ith second m
essenger function, indirect stim

ulation or inhibition of 
horm

one secretion by effects on things such as calcium
 balance, and inhibition of 

peripheral enzym
es that are necessary for activation of the norm

al horm
one.”  N

ational 
R

esearch C
ouncil. (2006). Fluoride in D

rinking W
ater: A

 S
cientific R

eview
 of E

P
A

’s 
S

tandards. N
ational A

cadem
ies P

ress, W
ashington D

.C
. p 223.  

9. 
“The effects of fluoride on various aspects of endocrine 

function should be exam
ined further, particularly w

ith respect to a possible role in the 
developm

ent of several diseases or m
ental states in the U

nited S
tates.” N

ational 
R

esearch C
ouncil. (2006). Fluoride in D

rinking W
ater: A

 S
cientific R

eview
 of E

P
A

’s 
S

tandards. N
ational A

cadem
ies P

ress, W
ashington D

.C
. p 224.  

10. 
 “several lines of inform

ation indicate an effect of fluoride 
exposure on thyroid function.” N

ational R
esearch C

ouncil. (2006). Fluoride in D
rinking 

W
ater: A

 S
cientific R

eview
 of E

P
A

’s S
tandards. N

ational A
cadem

ies P
ress, W

ashington 
D

.C
. p 197. 

11. 
“it is difficult to predict exactly w

hat effects on thyroid 
function are likely at w

hat concentration of fluoride exposure and under w
hat 

circum
stances.” N

ational R
esearch C

ouncil. (2006). Fluoride in D
rinking W

ater: A
 

S
cientific R

eview
 of E

P
A

’s S
tandards. N

ational A
cadem

ies P
ress, W

ashington D
.C

. p 
197. 

12. 
“Fluoride exposure in hum

ans is associated w
ith elevated 

TS
H

 concentrations, increased goiter prevalence, and altered T4 and T3 concentrations; 
sim

ilar effects on T4 and T3 are reported in experim
ental anim

als.” N
ational R

esearch 
C

ouncil. (2006). Fluoride in D
rinking W

ater: A
 S

cientific R
eview

 of E
P

A
’s S

tandards. 
N

ational A
cadem

ies P
ress, W

ashington D
.C

. p 218.  
13. 

“In hum
ans, effects on thyroid function w

ere associated w
ith 

fluoride exposures of 0.05-0.13 m
g/kg/day w

hen iodine intake w
as adequate and 0.01-

0.03 m
g/kg/day w

hen iodine intake w
as inadequate.”  N

ational R
esearch C

ouncil. 
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(2006). Fluoride in D
rinking W

ater: A
 S

cientific R
eview

 of E
P

A
’s S

tandards. N
ational 

A
cadem

ies P
ress, W

ashington D
.C

. p 218.  
14. 

“The recent decline in iodine intake in the U
nited S

tates could 
contribute to increased toxicity of fluoride for som

e individuals.” N
ational R

esearch 
C

ouncil. (2006). Fluoride in D
rinking W

ater: A
 S

cientific R
eview

 of E
P

A
’s S

tandards. 
N

ational A
cadem

ies P
ress, W

ashington D
.C

. p 218.  
15. 

“Intake of nutrients such as calcium
 and iodine often is not 

reported in studies of fluoride effects. The effects of fluoride on thyroid function, for 
instance, m

ight depend on w
hether iodine intake is low

, adequate, or high, or w
hether 

dietary selenium
 is adequate.” N

ational R
esearch C

ouncil. (2006). Fluoride in D
rinking 

W
ater: A

 S
cientific R

eview
 of E

P
A

’s S
tandards. N

ational A
cadem

ies P
ress, W

ashington 
D

.C
. p 222.  

16. 
1854 - M

aum
ene feeds sodium

 fluoride to a dog and causes a 
goitre to appear [also spelled goiter]. H

e is the first to consider fluorides as a cause of 
goiter. S

uggests that high fluoride in w
ater m

ight cause endem
ic strum

a (goiter). (N
O

TE
: 

The am
ount of fluoride given w

as 20 to 120 m
g N

a F-/day, for four m
onths - B

uergi, 
1984 claim

s that a “cum
ulative dose of 10 g” w

as given.) M
aum

ené E
 -“E

xperiencé pour 
déterm

iner l’action des fluores sur l’econom
ie anim

ale” C
om

pt R
end A

cad S
ci (P

aris) 
39:538-539 (1854) 

17. 
1869 - First experim

ents w
ith sodium

 fluoride, show
ing inhibitory 

effects on glycolysis [a thyroid horm
one - associated event] in isolated m

uscle tissue, 
are published by N

asse.(see also: 1937 Litzka)  N
asse O

 - “B
eitraege zur P

hysiologie 
der contractilen S

ubstanz”  P
fluegers A

rchiv fuer P
hysiologie 2: 97-121 (1869) 

18. 
1917/1918 - M

cK
ay, the dentist w

ho investigated the cause of 
‘m

ottled teeth’ - later to be renam
ed ‘dental fluorosis’, w

rites in the “D
ental C

osm
os” that 

enam
el conditions in children w

ith ‘m
ottled teeth’  are identical to those reported by P

rof. 
G

reves in H
olland as being due to thyroid dysfunction (goitre). G

reves reports that w
hen 

rats w
ere given w

ater from
 the U

trecht area, goitre and m
ottled enam

el developed 
19. 

G
autier - B

ull S
oc C

him
 13:909 (1913), cited in: K

raft K
 -“B

eiträge 
zur B

iochem
ie des Fluors I.Ü

ber den A
ntagonism

us zw
ischen Fluor und Thyroxin.” 

H
oppe-S

eglers Z.P
hysiol. C

hem
 245:58 -65 (1937) 

20. 
1919 -1921 - Ignorant of M

cK
ay’s w

ork, G
oldem

berg (A
rgentina) 

investigates the areas then com
m

only referred to as “goiterous w
aters” (‘K

ropfw
aesser’), 

and review
s the w

ork by others (R
epin, G

autier, C
lausm

ann, M
cC

arrison, P
arhou and 

G
oldstein, P

ighini, C
hristiani, C

ahages, H
oussay, Tappeiner, S

chulz, B
randt and 

P
isotti).  H

is findings convince him
 that the w

orld-w
ide occurrence of goiter and cretinism

 
is N

O
T due to iodine deficiency as com

m
only believed, but is the result of excessive 

fluoride intake from
 air, food and w

ater. [Jod B
asedow

] H
e conducts anim

al experim
ents 

to test his hypothesis and reports that 2 to 3 m
gs of N

aF- daily for 6 to 8 m
onths 

produced a 5 to 6-fold increase in the size of the thyroid gland. H
e calls the condition 

‘cretinism
e fluorique’.  M

cK
ay, FS

 - “P
rogress of the year in the investigation of m

ottled 
enam

el w
ith special reference to its association w

ith artesian w
ater” J N

atl D
ental A

ssn 
5:721 (1918) 

21. 
1923 - P

ighini causes goiters in rats, dogs and chicken by giving 
them

 fluoridated w
ater from

 a goiterous area. W
hen sodium

 fluoride w
as adm

inistered, 
the sam

e histological changes in the thyroid w
ere seen as are produced in endem

ic 
goitre. P

ighini G
 -“Il gozzo endem

ico e la sua etiologia in funzionie disfunzionitiroidee” 
P

ublicato per cura dell’Institute S
ieroterapico, M

ilano p.41 (1923), also cited in R
oholm

 K
 

- “Fluoride Intoxication, London, C
.K

. C
larke and C

o, (1937) ( F- inhibits thyroid 
function/cause of goiter.) 

22. 
1926 - G

oldem
berg is the first to take m

edical advantage of the 
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now
 m

uch-observed iodine-fluoride antagonism
. H

e deliberates that, because fluoride 
w

as the reason behind iodine deficiency/goitre areas, it w
ould therefore also reduce the 

high iodine levels in B
asedow

 patients and begins to use fluorides to effectively cure 
B

asedow
’s disease - hyperthyroidism

 caused by excessive iodine consum
ption. 

G
oldem

berg publishes extensively betw
een 1921 and 1935 on his findings of applying 

fluorides as anti-thyroid m
edication. G

oldem
berg L -“A

ction physiologique des fluorures” 
C

om
pt R

end S
oc P

hysiol (P
aris) 95:1169 (1926); G

oldem
berg L - La S

em
ana M

ed 
28:628 (1921) - also cited in W

ilson R
H

, D
eE

ds F - “The S
ynergistic A

ction O
f Thyroid 

O
n Fluoride Toxicity” E

ndocrinology 26:851 (1940) G
oldem

berg L - C
om

pt R
end S

oc 
B

iol (P
aris) 104:1031 (1930) 

23. 
1927 - G

orlitzer von M
undy (A

ustria) reports that daily intake of 3 
m

gs of fluoride in rabbits and rats leads to goiter and cretinism
-like conditions. G

orlitzer 
von M

undy V
 - J. P

hysiol.et P
ath gen 25:1 (1927) (3 m

g N
aF- fluoride intake in rabbits 

and rats results in goiter and cretinism
-like conditions) 

24. 
1930 - C

hristiani publishes on the changes in thyroid function from
 

fluoride injections.  
[E

arlier, in 1925, C
hristiani and G

autier becam
e the first to use the term

 ‘fluorosis’. They 
called it “La Fluorose” and “C

achexie fluorique”, using these term
s to describe “fluoride 

intoxication” (not yet described as “dental fluorosis”...), as induced by fluoride em
issions 

from
 a S

w
iss alum

inum
 sm

elter. LIN
K

]  C
ristiani H

 - “A
lteration de la glande thyroide 

dans l’intoxication fluoree” C
om

pt R
end S

oc B
iol 103:554-556 (1930) 

25. 
1932 - G

orlitzer von M
undy (A

ustria) publishes findings on 1500 
experim

ents using fluoride to inhibit thyroid function in m
ice and m

etam
orphosis in 

tadpoles.  
26. 

N
O

TE
: A

s it had been show
n that m

etam
orphosis in tadpoles w

as 
regulated by thyroid horm

ones, one had to show
 inhibition of m

etam
orphosis to satisfy 

claim
s 

that 
a 

m
edication 

w
as 

an 
“anti-thyroid”. 

This 
test 

w
as 

know
n 

as 
the 

“G
udernatsche Tadpole Test”.  

i. 
G

orlitzer von M
undy  V

 - A
rch f. exper.P

ath 165 (1932) 

27. 
G

orlitzer von M
undy V

 - “D
ie B

einflussung des S
toffw

echsels 
durch die H

alogenw
asserstoffsäuren im

 Tierexperim
ent, m

it besonderer 
B

erücksichtigung der Fluorw
asserstoffsäure” A

rch E
xp P

athol 165:443- 461 (1932) 
28. 

 (describes his 1500 investigations on fluoride use in 
inhibition of m

etam
orphosis in tadpoles, m

ice experim
ents, etc., m

any pictures) 
i. 

G
orlitzer von M

undy V
 -  “E

in neuer W
eg zur B

ehandlung der 
Thyreotoxikose m

it Fluorw
asserstoffsäure” M

ed K
lin 21:&

17-719(1932) 
29. 

(reports on the first successful use of baths containing H
F in the 

treatm
ent of hyperthyroidism

) G
orlitzer von M

undy V
 - W

ien K
lin W

schr 48 (1933) 
30. 

G
orlitzer von M

undy  V
 - M

ed. K
lin.47:911 (1952), cited in 

G
orlitzer von M

undy, V
 - “E

influss von Fluor und Jod auf den S
toffw

echsel, 
insbesondere auf die S

childdrüse” M
ünch M

ed W
ochensschr 105:182-186 (1963) 

31. 
G

orlitzer von M
undy, V

 - “E
influss von Fluor und Jod auf den 

S
toffw

echsel, insbesondere auf die S
childdrüse” M

ünch M
ed W

ochensschr 105:182-186 
(1963); 

32. 
also in G

ordonoff, T. - Fluor und die S
childdrüse, Toxikology des 

Fluors B
asel/S

tuttgart, pp.111-123(1964) 
33. 

1932 - M
achoro (Italy) uses sodium

 fluoride in the successful 
treatm

ent of hyperthyroidism
.  M

achioro - R
iform

a M
ed p.1436 (1932); R

ef. Zbl.68, p.515 
(1932); also cited in P

urjesz et al, 1931 
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34. 
1932 - W

ilhelm
 M

ay (G
erm

any) also starts fluoride therapy in the 
treatm

ent of hyperthyroidism
, using calcium

 fluoride tablets, topical ointm
ents, etc. M

ay 
W

 - “A
ntagonism

us zw
ischen Jod und Fluor im

 O
rganism

us” K
lin W

ochenschr 14:790-
792 (1935) 

35. 
O

rlow
ski W

- “S
ur la valeur therapeutique du sang anim

al du bore 
et du fluor dans la m

aladie de B
asedow

” La P
resse M

edicale 42:836-837 (1932) 
36. 

P
hillips P

H
 - “The m

anifestations of scurvy-like sym
ptom

s induced 
by ingestion of sodium

 fluoride”J B
iol C

hem
 100:29 (1933) 

37. 
1934 - P

urjesz and colleagues (P
oland) give chicken eggs high in 

fluoride to hyperthyroid patients and achieve low
ering of body tem

perature, of pulse and 
B

M
R

, as w
ell as w

eight gain; report  that m
ost of the fluoride is found in liver; no fluoride 

is found in the blood of healthy people. P
urjesz B

, B
erkessy L, G

önczi K
, K

ovacs-
O

skolas M
 - “Ü

ber die biologische S
peicherung der halogenen E

lem
ente in H

ühnereiern 
und im

 tierischen O
rganism

us” A
rch E

xp P
athol P

harm
akol 176:578-582 (1934) 

(describes accum
ulation of fluoride in chicken eggs; gave such eggs to B

asedow
 

patients and achieved low
ering of body tem

perature, pulse and B
M

R
, as w

ell as w
eight 

gain; found that m
ost of the fluoride w

as found in liver; found N
O

 fluoride in the blood of 
healthy people -> 1934) 

38. 
1934 - C

hang, P
hillips, et al. report that in the thyroid of cow

s fed 
fluoride for a long tim

e, the fluoride content increased to 240 tim
es as m

uch. [N
ote: in 

the original text it states 24 tim
es, how

ever, D
r. P

hillips later corrected the text figures in 
a com

m
unication w

ith W
ilson &

 D
eE

ds -> see: 1940]  C
hang C

Y
, P

hillips P
H

, H
art E

B
, 

B
ostedt G

 - J D
airy S

ci 17:695 (1934) 
39. 

P
hillips P

H
, Lam

b A
R

 -“”H
istology of certain organs and teeth in 

chronic toxicosis due to fluorine” A
rch P

ath 17:169 (1934) 
40. 

1935 - P
hillips et al. (U

S
A

) report that fluoride and thyroid have 
synergistic effects on fluorosis in chicken. 

41. 
1935 - P

hillips et al. conduct studies in rats and find the sam
e 

results: fluoride and thyroid have synergistic toxic effects.  P
hillips P

H
, E

nglish H
E

, H
art 

E
B

 - “The influence of sodium
 fluoride upon the basal m

etabolism
 of the rat under 

several experim
ental conditions” A

m
 J P

hysiol 113:441-449 (1935) [First evidence that 
fluoride m

im
icks TS

H
. A

lso, w
hen 5.2m

g of N
aF (2.34 F-) w

as added to diet of rats fed 
desiccated thyroid, effects w

ere dram
atically potentiated leading to rapid w

eight loss and 
death: F- and thyroid have synergistic effects...] 

42. 
P

hillips P
H

, E
nglish H

, H
art N

B
 -“The augm

entation of fluorosis in 
the chick by feeding desiccated thyroid” J N

utrition 10:399 (1935), cited in:H
arris N

O
, 

H
ayes R

L -“A
 tracer study of the effects of acute and chronic exposure to sodium

 
fluoride on the thyroid iodine m

etabolism
 of rats” J D

ent R
es 34:470-477 (1955) (F- and 

thyroid have synergistic effects) 
43. 

P
hillips P

H
 - “Further studies on the effects of N

aF adm
inistration 

upon the basal m
etabolic rate of experim

ental anim
als” A

m
 J P

hysiol 117:155-159(1936) 
(F- and thyroid have synergistic effects) 

44. 
1936 - P

hillips conducts further anim
al experim

ents and verifies 
the 1935 findings.   P

hillips P
H

, E
dens R

J - “Fluorgehalt d. S
childdrüse in Fällen von 

H
yperthyreoase” M

adison  D
iskussion, B

iblioth.d Forsch. K
noll (in M

ay, 1950) 
45. 

1937 - Litzka (G
erm

any) discusses the m
ode of action of fluorides 

in treating patients w
ith hyperthyroidism

: fluoride antagonizes thyroid horm
one 

effects/glycolysis in liver and influences glycolysis in skeletal m
uscle.  Litzka G

 - “D
ie 

experim
entellen G

rundlagen der B
ehandlung des M

orbus B
asedow

 und der 
H

yperthyreose m
ittels Fluortyrosin” M

ed W
ochenschr 63:1037-1040 (1937) 

46. 
(discusses the basis of the use of fluorides in anti-thyroid 
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m
edication, docum

ents activity on liver, skeletal m
uscle, inhibition of glycolysis, etc.) 

Litzka G
 - “E

rfolgskontrolle bei B
ehandlung der S

childdrüsenüberfunktion” Z. klin. 
M

ed.131:791-799 (1937);  Litzka G
 - “D

ie antithyreotoxische W
irkung des Fluortyrosins” 

A
rch. exp. P

athol. u. P
harm

akol. 183:436-458 (1936);  Litzka G
 -“Fluortyrosine” K

lin 
W

ochenschr. 15:1568-1569 (1936) 
47. 

1937 - W
ilhelm

 M
ay reports further on his fluoride therapy, 

including the use of sodium
 fluoride ointm

ents (up to one year-therapy), and 
Fluorotyrosin (6 to 8 - w

eek therapy). A
lso reports on findings that tw

o other com
m

on 
m

edications given in the treatm
ent of hyperthyroidism

 - S
olvitren and Tyronorm

an - had 
been found to contain fluoride, in fact double the am

ount used in Fluorotyrosin. Further 
M

ay reports that the traditional areas w
here people had been sent for “natural therapy” 

(‘K
ur’) w

ere found to contain higher am
ounts of fluoride in the w

ater. M
ay W

 - “E
ine neue 

interne B
ehandlung der H

yperthyreosen einschließlich des M
orbus B

asedow
” 

D
iskussionsvortrag, V

erhandlungen der D
eutschen G

esellschaft für innere M
edizin, 

49.K
ongress, W

iesbaden,  M
arch 15-18, 1937, M

ünchen(1937);  M
ay W

, S
chw

artz E
 - 

Fortschr M
ed 28:9 (1932);  also cited in: K

raft K
 -“B

eiträge zur B
iochem

ie des Fluors I. 
Ü

ber den A
ntagonism

us zw
ischen Fluor und Thyroxin” H

oppe-S
eglers Z.P

hysiol. C
hem

 
245:58 -65 (1937) 

48. 
M

ay W
 - “B

ehandlung the H
yperthyreosen einschliesslich des 

schw
eren genuinen M

orbus B
asedow

 m
it Fluor” K

lin W
ochenschr 16:562-564 (1937) 

49. 
M

ay W
 - “E

ine neue interne B
ehandlung der H

yperthyreosen 
einschliesslich des M

orbus B
asedow

” V
erhandlungen der D

eutschen G
esellschaft fuer 

Innere M
edizin, 49. K

ongress, W
iesbaden M

arch 15 - 18, 1937, publ. M
unich (1937) 

50. 
1937 - K

raft (K
noll A

G
, G

erm
any) investigates inorganic sodium

 
fluoride and organic fluoride com

pounds fluorobenzoic acid and fluorotyrosine and 
reports that all fluoride com

pounds inhibit thyroid horm
ones. It is a m

atter of am
plification 

- the fluoride com
ponent is essential. K

raft K
 - “B

eiträge zur B
iochem

ie des Fluors I.Ü
ber 

den A
ntagonism

us zw
ischen Fluor und Thyroxin.” H

oppe-S
eglers Z.P

hysiol. C
hem

 
245:58 -65 (1937) 

51. 
1939 - S

teyn (S
outh A

frica) first reports on his findings of fluoride-
induced goiter. S

teyn D
G

 - “W
ater poisoning in m

an and anim
al, together w

ith a 
discussion on urinary calculi” O

nderstepoort J V
et S

ci A
nim

al Ind 12:167-230 (1939) 
52. 

1939 - M
ay H

, Litzka G
 - “Ü

ber die H
em

m
ung des 

Tum
orw

achstum
s durch Fluortyrosine” Z. K

rebsforschung 48:376 - 382 (1939) 
53. 

1940 - W
ilson and D

eE
ds (U

S
A

) report dental fluorosis in rats as a 
result of the synergistic action of fluoride and thyroid horm

ones. R
esults are described 

as “strikingly clearcut”. W
ilson R

H
, D

eE
ds F -“The S

ynergistic A
ction O

f Thyroid O
n 

Fluoride Toxicity” E
ndocrinology 26:851 (1940). 

54. 
M

ay R
 - “U

ntersuchungen über den Fluorgehalt des 
Trinkw

asseres in bayerischen K
ropfgebieten verschiedener E

ndem
iestärke” Z. G

es. 
E

xp. M
ed 107:450 (1940) 

55. 
1941 - W

ilson (U
K

) reports in the Lancet on his findings that 
m

ottling of teeth is prevalent in the sam
e areas in the U

K
 w

hich had previously been 
prevalent w

ith goitre. W
ilson D

C
 -“Fluorine in aetiology of endem

ic goitre” Lancet I:211-
213 (1941) 

56. 
1941 - S

chw
arz (G

erm
any) prepares fluoride/iodide anti-thyroid 

m
edications and com

bines w
ith sedatives. S

chw
arz - M

ed. K
lin. 5 (1941);cited in M

ay, 
1950 

57. 
1942 - E

uler &
 E

ichler (G
erm

any) report that the chronic 
adm

inistration of organic fluoride com
pounds (fluorotyrosine) cause the sam

e defects in 
bone as inorganic fluorides, although no dissociation takes place, ascribing effects to the 
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w
hole m

olecule.  
58. 

1942 - E
uler &

 E
ichler further report that the chronic adm

inistration 
of organic fluoride com

pounds cause the sam
e defects in teeth as inorganic fluorides. 

Identical crystal form
ation is seen, although no soluble (free) fluoride is observed, 

leading the authors to the conclusion that such crystals declared by others to contain 
“calcium

 fluoride” [see: fluoroapatite] could not be such. The organic com
pounds did not 

dissolve. E
uler H

, E
ichler - “U

eber die W
irkung von Fluor in organischer B

inding auf das 
Zahnsystem

 der R
atte” A

rch exper P
ath 199:179-187 (1942); also D

tsch Zahn H
k 9(1) 

(1942) 
59. 

M
ay W

 - “D
ie B

ehandlung der H
yperthyeosen m

it Fluortyrosine” 
D

eutsch M
ed W

ochenschr 68:164 (1942) 
60. 

1944 - The editorial in the Journal of the A
m

erican D
ental 

A
ssociation (JA

D
A

) acknow
ledges that “...drinking w

ater containing as little as 1.2 to 
3ppm

 of fluorine w
ill cause such developm

ental disturbances...as goitre”. H
atfield JD

, 
S

hrew
sbury C

L, A
ndrew

s FN
, D

oyle LP
 - “Iodine-fluorine relationship in sheep nutrition” 

J A
nim

 S
ci 3:71-77 (1944) 

61. 
1946 - The A

tom
ic E

nergy C
om

m
ission (D

epartm
ent of 

P
harm

acology &
 Toxicology - headed by H

arold C
arpenter H

odge, incom
prehensibly at 

the sam
e tim

e also head of the International A
ssociation for D

ental R
esearch (IA

D
R

) - 
acknow

ledges the G
erm

an findings that all fluoride com
pounds - organic or inorganic - 

inhibit thyroid horm
one activity, and declares this issue a research priority. N

o further 
research into this issue is conducted, how

ever. 
62. 

1947 - C
asterra uses K

noll’s “K
17”, later to be renam

ed “C
apacin”, 

in the successful treatm
ent of 500 hyperthyroid patients. C

asterra H
 - “E

rfahrungen m
it 

einem
 neuen organischen Fluorpräparat bei H

yperthyreosen” D
as D

eutsche 
G

esundheitsw
esen 2(22):704-705 (1947) 

(describes use of  K
noll’s “K

 17” - later nam
ed C

apacin - in successful treatm
ent of over 

500 hyperthyroid patients. K
 17 => 3-fluoro-4-hydroxyphenylacetic acid) 

63. 
1948 - S

teyn (A
frica) finds that fluoride has definite anti-thyroid 

effects. H
e investigates the incidence of endem

ic goiter in the N
orth W

estern C
ape 

P
rovince in S

outh A
frica and reports that his findings “closely agree w

ith the ... 1944 
JA

D
A

 editorial”, and that goiters are actually ‘fluoride-induced’. S
teyn D

G
 - “Fluoride and 

endem
ic goitre” S

 A
fr M

ed J 22:525-526 (1948) 
64. 

1949 - R
ichard M

ay reports on the highly successful use of the 
organic fluoride com

pounds P
ardinon (IG

 Farben) and C
apacin (K

noll A
G

) in the 
treatm

ent of hyperthyroidism
. U

p until 1943, 10,000 patients had been cured. M
ay 

R
ichard - “E

rfahrungen in der B
ehandlung von H

yperthyreose- und B
asedow

-K
ranken 

m
it einer organischen Fluorverbindung (Fluoroxyphenylessigsäure, ‘C

apacin’)” D
eutsche 

M
ed. W

ochenschr.74(12):374-375 (1949) 
65. 

1949 - E
uler et al. test various organic fluoride com

pounds and 
find again that all organic fluoride com

pounds inhibit thyroid horm
one activity. E

uler H
, 

E
ichler O

, H
indem

ith H
  - “Ü

ber die W
irkung einiger organischer Fluoride bei chronischer 

D
arreichung” A

rch exp. P
ath u P

harm
akol. B

d.206:75-82 (1949), also cited in: S
teyn D

G
 

- The problem
 of dental caries and the fluoridation of public w

ater supplies - 
Johannisburg (1958) 
(A

ll organic fluoride com
pounds inhibit thyroid  function, all com

pounds act on 
glycogen/liver - activity only differentiated by am

plitude) 
66. 

1950 - W
ilhelm

 M
ay publishes m

onograph on the fluoride-iodine 
antagonism

, including over 300 references, detailing the know
n biochem

ical findings. 
[O

riginally slated for publication in 1944, the lack of paper in G
erm

any prohibits 
publication until 6 years later.] M

ay W
 - “D

ie B
asedow

sche K
rankheit” A

ulendorf (1950) 
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67. 
1950 - R

ichard M
ay reports that betw

een 1935 and 1947 over 
5000 hyperthyroid patients had been treated successfully w

ith P
ardinon and C

apacin in 
the M

ay clinic alone. M
ay R

 -“Therapie m
it organischen Fluorverbindungen” M

ed 
W

ochenschr 4:489-490 (1950) 
68. 

1951 - K
raft K

 - “Ü
ber die S

ynthese einiger arom
atischer 

Fluorverbindungen” K
noll R

esearch, C
hem

 B
er. 84(2):150-156 (1951) 

(describes m
anufacturing processes of num

erous organic fluorides, after it w
as show

n 
that all organic fluoride com

pounds displayed stronger anti-thyroid activity than the 
fluoride ion) 

69. 
M

ay W
ilhelm

 - “Fluor als Therapeuticum
” A

rzneim
ittel Forschung 

1:33-37 (1951) (R
eview

 on fluoride as a therapeutic agent...discusses fluoride 
G

oldem
berg’s 1926 use in treatm

ent of w
hooping cough (-> P

ertussin - G
(i) 

proteins),  G
oldem

berg’s prioneering w
ork in 1928 in the treatm

ent of hyperthyroidism
, 

etc..., as w
ell as his son’s - R

ichard M
ay - decision in 1949 to recom

m
ened use of 

fluoride com
pounds as an anti-caries prophylaxis...discusses fluoroform

 as w
hooping 

cough (pertussis) m
edication, difluorophenyl com

pounds as w
ound-disinfectants such as 

“E
piderm

in”, another fluorophenyl com
pound called “Fluor-rheum

in” against rheum
atism

, 
etc.) 

70. 
1952 - K

raft and D
engel (G

erm
any) investigate yet m

ore 
fluorophenyl-derived fluoride com

pounds, all of w
hich low

er B
M

R
. K

raft K
, D

engel F - 
“Ü

ber die S
ynthese einiger arom

atischer Fluorverbindungen, II. M
itteilung” C

hem
 B

er 
85(6):577-582 (1952) (m

ore reports on fluorophenyl/organic fluoride investigations...”in 
regards to their characteristics in low

ering B
M

R
...”) 

71. 
1952 - R

eynolds M
etals C

orp vs P
aul M

artin hypothyroidism
 

caused by fluoride is docum
ented. R

eynolds M
etals C

orp vs. P
aul M

artin et al - 
Transcript of R

ecord. U
S

 C
ourt of A

ppeals, N
inth D

istrict, N
os.14990-14992 (1952) 

(C
ourt case: Fam

ily of three residing near alum
inum

 sm
elter in Troutdale, O

regon. 
Litigation of this case revealed m

uscular pains, general fatigue, arthritis in conjunction 
w

ith liver and kidney dam
age, and hypothyroidism

.)  
72. 

G
ordonoff T, M

inder W
 - “C

aries prophylaxis w
ith fluorine as a 

physiological problem
” S

chw
eiz M

ed W
ochenschr. 82:972-973 (1952) 

73. 
1953 - W

adw
hani (India) reports that fluoride concentrated in 

thyroid gland of rats consum
ing 0.9m

g F- per day. W
adhw

ani TK
 -“M

etabolism
 of 

Fluoride. A
bsorption, retention, distribution and elim

ination of fluorine and its effect on 
the V

itam
in C

 content of different tissues, and on the iodine content of thyroids of rats 
and m

onkeys” J Indian Inst S
ci (35)354-362 (1953)   Fluoride concentrated in thyroid 

gland of rats consum
ing 0.9m

g F- per day 
74. 

1954 - W
espi (Italy) reports m

ottled teeth (‘dental fluorosis’) 
together w

ith goitre in Italy. W
espi H

J - “B
esteht ein A

ntagonism
us zw

ischen Fluor und 
Jod?” P

raxis 43:616-623 (1954) (W
espi reports both dental fluorosis and goitre in the 

sam
e patients in C

am
pagnano di R

om
a and C

asam
icciola...) 

75. 
1954 - Jentzer (S

w
itzerland) reports that less than norm

al 
am

ounts of thyroid horm
one are deposited in the pituitary gland w

hen rabbits are given 
fluoride in w

ater - at levels corresponding to that of artificially fluoridated w
ater. Jentzer A

 
-“A

ction du fluor sur le relais thyroidenhypophysaire dem
ontree par l’iode 131” B

ull 
S

chw
eiz A

kad M
ed W

iss 10:211-220 (1954) 
(Less than norm

al am
ounts of thyroid horm

one are deposited in the pituitary gland w
hen 

rabbits are given fluoride in w
ater at levels corresponding to that of artificially fluoridated 

w
ater) 

76. 
1955 - B

enagiano  &
 Fiorentini (Italy) describe the effects of 

fluoride on thyroid function. They find that the farther aw
ay from

 the toxic dose, the 
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longer it takes for fluoride to cause thyroid changes. (This in accord w
ith M

ay (1950), 
w

ho found that although it m
ight take m

onths - “som
etim

es even a year” - even low
 

fluoride am
ounts w

ould alw
ays be successful in low

ering iodine levels...M
ay urged the 

practioner to be patient...) B
enagiano A

, Fiorentini S
 -“R

icherche sperim
entali e cliniche 

sui rapporrti tra fluore e tirodi” A
nnali di S

tom
atol 4:3-16(1955) 

77. 
1955 - K

orrodi, W
egm

ann, G
aletti and H

eld also verify a fluoride - 
iodine antagonism

, presum
ing that the fluoride ion pushes out the iodine in the thyroid 

gland. S
teyn D

G
,  K

ieser J, O
dendaal W

A
, M

alherbe M
A

, S
ynan H

W
, S

unkel W
, N

aude 
C

P
, K

lintw
orth H

, Fisher E
 - “E

ndem
ic goitre in the U

nion of S
outh A

frica and som
e 

neighbouring territories” P
retoria:U

nion of S
outh A

frica, D
epartm

ent of N
utrition (M

arch 
1955)  

78. 
1957 - G

aletti et al. treat hyperthyroid patients w
ith fluoride at daily 

doses low
er than those estim

ated being the current average intake in the U
S

, and 
docum

ent a significant reduction in protein-bound iodine, as w
ell as an overall reduction 

of iodine and a reduction of iodine uptake by the thyroid gland. G
alletti P

M
, Joyet G

 - 
“E

ffect of fluoride on thyroidal iodine m
etabolism

 in hyperthyroidism
” J C

lin E
ndocrinol 

18:1102-1110 (1958) 
79. 

G
ordonoff T - “Zum

 Fluorproblem
” O

sterr Z S
tom

atol 54:561:571 
(1957) 

80. 
1959 - Jentzer again show

s reduced iodine levels in the pituitary 
gland under the influence of fluorides. Jentzer, A

 - “E
ffet du fluor et du fluor-iod sur la 

teneur en iode de la thyroide de lapin” B
ull S

chw
eiz A

kad M
ed W

iss 15:412-422 (1959). 
(In rabbits fed 0.05m

g F- per day [!] iodine content in thyroid w
as reduced by 25%

. A
lso 

show
ed that the iodine uptake in the pituitary gland w

as greatly reduced under the 
influence of fluoride) 

81. 
S

teyn D
G

 - “The problem
 of dental caries and the fluoridation of 

public w
ater supplies” Johannisburg (1958)  

82. 
1960 - G

ordinoff and M
inder describe the results of experim

ents 
w

ith radioactive iodine (I131) w
hich show

 that fluorides rem
ove an iodine atom

 during 
the conversion process (T4 to T3). E

ffects are dose-responsive, m
eaning the higher the 

fluoride intake the low
er the iodine m

easurem
ents.  G

ordonoff T, M
inder W

 - “Fluoride 
and the thyroid gland” in “W

orld R
eview

 of N
utrition and D

ietetics” P
itm

an M
edical C

o, 
V

ol 2:234-247 (1960) 
83. 

1959/1960 - A
nbar et al (Israel) report in N

ature and other journals 
that fluoroborates and other fluoride com

pounds inhibit thyroid horm
one transport and 

concentrate in the thyroid gland. [B
TW

: The first fluoroborate ‘safety docum
ent’ 

appeared in 1932!]  A
nbar M

, G
uttm

an S
, Lew

itus Z -“ E
ffect of m

onofluorosulphanate, 
difluorophosphate, and F borate ions on the iodine uptake of the thyroid gland” N

ature 
183:1517 (1959);  A

nbar M
, G

uttm
an S

, Lew
itus Z- “The accum

ulation of fluoroborate 
ions in thyroid glands of rats” E

ndocrinology 66:888 (1960)(-> fluoroborate concentrates 
in thyroid gland, inhibits iodide transport. 

84. 
1962 - S

teyn (A
frica) reports that drinking w

ater containing “as 
little as 1 to 2 ppm

 of fluorine can cause serious disturbances of general health and 
especially in norm

al thyroid gland function and in the norm
al processes of calcium

-
phosphate m

etabolism
 (parathyroid function).” 

85. 
1962 - S

pira reports on the fluorine-induced endocrine 
disturbances in m

ental illness. S
pira L - “Fluorine-induced endocrine disturbances in 

m
ental illness” Folia P

sychiat N
eurol Jap 16:4-14 (1962) N

LM
 C

IT. ID
: 62182027 

86. 
1963 - G

orlitzer von M
undy reports on the [then] current 

know
ledge gained from

 experim
ents by G

ordonoff w
ith I131 as to how

 the effects of the 
enzym

e responsible for the T4 to T3 conversion w
ere inhibited if a fluorine ion w

as 
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absorbed before the conversion from
 T4 to T3 occurs. 

87. 
G

edalia I, B
rand N

 -“The relationship of fluoride and iodine in 
drinking w

ater in the occurrence of goiter” A
rch Int P

harm
acodyn 142:312-5 (1963) 

88. 
1964 - R

itzel reports on disturbances in T4 m
etabolism

 in areas 
w

ith fluoridated drinking w
ater. R

itzel G
 - “Thyroxinstoffw

echsel und Trinkw
asser-

fluoridierung” Int Z V
itam

inforsch 34:422-426 (1964) 
89. 

G
ordonoff T (E

d) - “Fluor und die S
childdrüse”, Toxikology des 

Fluors (Toxicology of fluorine) S
ym

posium
, B

er, O
ct.15-17 1962, S

chw
abe V

erlag, 
B

asel/S
tuttgart, pp.111-123 (1964) 

90. 
1964 - S

teyn (A
frica) - again - review

s the “overw
helm

ing 
evidence” on the fluoride-iodine antagonism

.  (S
teyn, M

aum
ene, E

uler et al., W
adw

hani, 
W

adw
hani and R

am
asw

am
y, C

hang et al., Littich, B
enagiano and Fiorentini, Fiorentini, 

Feltm
an, D

e E
ds, B

aum
e and B

ecks, O
rban, S

pira, G
aletti et al., G

ordonoff and M
inder, 

W
ilson, W

espi, G
oldem

berg, Todd, C
oton, G

orlitzer, M
ay, H

odenberg, K
orrodi et al., 

C
hristiani, Jentzer, G

rab and O
verdisse) S

teyn D
G

 - “C
hronic fluorine poisoning caused 

by the drinking of subterranean w
aters containing excessive quantities of fluorine” in: 

G
ordonoff, T. - Fluor und die S

childdrüse, Toxikology des Fluors B
asel/S

tuttgart (1964)  
91. 

S
teyn D

G
 - “O

nce M
ore - Fluoridation” R

eview
 C

hief R
esearch 

O
fficer, D

ivision of Life S
ciences, A

tom
ic E

nergy B
oard, P

retoria, R
epublic of S

outh 
A

frica, (E
m

eritus P
rofessor of P

harm
acology, U

niversity of P
retoria) U

niversity of 
P

retoria N
U

W
E

 R
E

E
K

S
 N

o.24 (1964) 
92. 

1964 - S
teyn reports on his detailed 1949-1950 experim

ents on 
young rats, conducted to determ

ine if there w
as in fact a fluoride-iodine antagonism

. The 
experim

ent, w
hich ran for 12 m

onths, show
ed that the m

ore severe the teeth w
ere 

m
ottled, the m

ore severe the thyroid dysfunction. It further show
ed that iodine 

supplem
entation w

as not likely to prevent the endem
ic goiter caused by excessive 

fluoride in drinking w
ater, and that fluoride intake needed to be reduced. 

93. 
P

astan I, M
acchia V

, K
atzen R

 - “E
ffect of fluoride on m

etabolic 
activity of thyroid slices” E

ndocrinology 83(1):157-60 (1968) 
94. 

1969 - R
odesch et al. and Zor et al. independently report that 

fluoride m
im

icks TS
H

.  R
odesch F, N

eve, P
, W

illem
s C

, D
um

ont JE
 - “S

tim
ulation of 

thyroid m
etabolism

 by thyrotropin, cyclic 3’,5’-A
M

P
, dibutyryl cyclic 3’,5’-A

M
P

 and 
prostaglandin E

1” E
ur J B

iochem
 8(1):26-32 (1969) 

95. 
1969 - S

iddiqui show
 sm

all visible goiters in persons 14 to 17 
years of age in India to be connected directly to high fluoride concentrations in drinking 
w

ater. S
iddiqui A

H
 - “Incidence of S

im
ple G

oiter in A
reas of E

ndem
ic Fluorosis in 

N
algonda D

istrict, A
ndhra P

radesh, India” Fluoride 2 (4):P
ages 192 - 249 (1969) 

96. 
Zor U

, K
aneko T, Low

e IP
, B

loom
 G

, Field JB
 - “E

ffect of thyroid-
stim

ulating horm
one and prostaglandins on thyroid adenyl cyclaseactivation and cyclic 

adenosin 3’-5’-m
onophosphate.” J B

iol C
hem

 244(19):5189-95. (1969) 
97. 

1970 - A
hn and R

osenberg confirm
 that fluoride m

im
icks TS

H
. 

A
hn C

S
, R

osenberg IN
 - “Iodine m

etabolism
 in thyroid slices - effects of TS

H
, dibutyril 

cyclic 3’,5’-A
M

P
, N

aF and prostaglandin E
1” E

ndocrinology 86(2):396-405 (1970) 
98. 

1970 - B
urke docum

ents that TS
H

 and fluoride have additive 
effects. B

urke G
 - “C

om
parison of thyrotropin and sodium

 fluoride effects on thyroid 
adenyl cyclase” E

ndocrinology 86(2):346-52 (1970) 
99. 

1971 - N
arbutt et al. show

 that in rats fed sodium
 fluoride at 0.1 

and 1 m
g/day there is an increase in the thyroid w

eights after 4 w
eeks, irrespective of 

dosage. N
arbutt recom

m
ends iodine adm

inistration during fluoride prophylaxis. N
arbutt 

B
, R

om
er TE

, G
rabski J, S

zym
ik N

 - “Influence of natrium
 fluoride on the structure of the 

rat thyroid” E
ndocrynol P

ol 22 (5):445-451 (1971) 
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100. 
1972 - W

illem
s et al. docum

ent that sodium
 fluoride blocks thyroid 

horm
one secretion. W

illem
s C

, V
an S

ande J, D
um

ont JE
- “Inhibition O

f Thyroid 
S

ecretion B
y S

odium
 Fluoride (In V

itro)” B
iochim

ica E
t B

iophysica A
cta 264:197-204 

(1972) 
101. 

1972 - D
ay and P

ow
ell-Jackson study 648 people in 13 

m
ountainous regions in N

epal w
here the iodine content in the w

ater is low
 and find a 

close relationship betw
een fluoride intake and the incidence of goiter. D

ay TK
, P

ow
ell-

Jackson P
R

 -“Fluoride, W
ater H

ardness, and E
ndem

ic G
oitre” Lancet 1:1135-1138 

(1972) 
102. 

1976 - P
olish researchers B

obek and K
ahl docum

ent that rats 
consum

ing fluoride in w
ater at 0.1 to 1 m

g/day have significantly low
ered T4, T3, and 

free thyroxine index in plasm
a. They ascribe this to an inhibition of thyroid horm

one 
transport by fluoride. B

obek S
, K

ahl S
, E

w
y Z - “E

ffect O
f Long Term

 Fluoride 
A

dm
inistration on Thyroid H

orm
one Levels In R

ats” E
ndocrinol E

xp (B
ratisl)10:289-295 

(1976) 
103. 

1976 - A
liev finds that goiter, caries and fluorosis are correlated in 

A
zerbaijan. A

liev Y
u M

 - “S
om

e biogeochem
ical characteristics of the environm

ent in 
A

zerbaijan, U
S

S
R

” G
ig S

anit (8):103-104 (1976)  
104. 

1976 - O
rgiazzi et al. use fluoride as TS

H
 analogue in assessing 

“cold nodules”. O
rgiazzi J, C

hopra IJ, S
olom

on D
H

, W
illiam

s D
E

 - “C
om

parison of the 
effect of TS

H
 and fluoride on the adenylate cyclase activity of cold thyroid nodules” A

nn 
E

ndocrinol (P
aris) 37(2):107-8 (1976) 

105. 
Tokar’ V

I, S
avchenko O

N
 - “E

ffect of inorganic fluorine 
com

pounds on the functional state of the pituitary-testis system
” P

robl E
ndokrinol (M

osk) 
23(4):104-7 (1977) 

106. 
1978 - In G

erm
an thyroid m

edications like “D
ruesensalbe Fides”, 

“S
trum

adragees Fides” and “S
trum

etten”  still list calcium
 fluoride and hydrogen fluoride 

as active ingredients, and are listed in the 1978 index of the G
erm

an Federal 
A

ssociation of the P
harm

aceutical  Industry. (“S
childdruesentherapeutika” in “R

ote 
Liste”, B

undesverband der P
harm

azeutischen Industrie, e.V
., Frankfurt, G

erm
any)  

107. 
1978 - M

accia et al. use fluoride as TS
H

 analogue (hyperplastic 
thyroid, hyperfunctioning follicular carcinom

a, “cold” nodules). M
acchia V

, M
andato E

, 
C

arella C
, P

isano G
, B

iscaglia G
 - “The adenylate cyclase-cyclic cA

M
P

-
phosphodiesterase system

 in pathological hum
an thyroid” J E

ndocrinol Invest 1(4):337-
45 (1978) 

108. 
1978 - K

alderon &
 S

heth use fluoride as TS
H

 analogue  (“cold” 
nodules). K

alderon A
E

, S
heth V

 - “S
ecretion and adenylate cyclase in thyroid nodules” 

A
rch P

athol Lab M
ed 102(7):381-86 (1978) 

109. 
1978 - G

eorge W
aldbott w

rites that in m
ost cases of poisoning 

from
 fluoridated w

ater in w
hich he had occasion to study the action of the thyroid gland, 

it’s function w
as low

. H
e cites a case of a 33-year-old m

ale w
ho exhibited typical 

m
anifestations of pre-skeletal fluorosis and a basal m

etabolism
 rate of -22, indicative of 

hypothyroidism
. W

ithin three m
onths after the m

an ceased consum
ing fluoridated w

ater, 
the thyroid function had returned to norm

al (B
M

R
=0). In addition, W

aldbott w
rites that 

“sim
ultaneously, other sym

ptom
s associated w

ith low
 grade fluoride poisoning - 

including excessive thirst, headaches, blurred vision, arthritis in shoulders, elbow
s, 

knees, and gastrointestinal disturbances - also disappeared.” [H
e did not know

 that the 
sym

ptom
s he ascribed to “low

-grade fluoride poisoning” w
ould likew

ise be considered 
sym

ptom
s of hypothyroidism

 som
e 20 years later.] W

aldbott, G
L; B

urgstahler, A
W

; 
M

cK
inney, H

L - “Fluoridation:The G
reat D

ilem
m

a” C
oronado P

ress (1978) 
110. 

1979 - Toccafondi et al. use fluoride as TS
H

 analogue in 
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assessing hyperfunctioning nodules (thyroid toxic adenom
a). Toccafondi R

S
, R

otella 
C

M
, Tanini A

, Fani P
, A

rcangeli P
 - “Thyrotrophin-responsive adenylate cyclase activity 

in thyroid toxic adenom
a” A

cta E
ndocrinol (C

openh) 92(4):658-68  (1979)  
111. 

1979 - W
alinder et al. use fluoride as TS

H
 analogue to activate 

hum
an thyroid tum

ors (nodules). W
alinder O

, K
arlsson FA

, D
ahlberg P

A
 - “A

denyl 
cyclase activity in hum

an thyroid plasm
a m

em
branes from

 norm
al hum

an thyroid tissue 
and thyroid adenom

as” A
cta E

ndocrinol (C
openh) 92(1):95-104 (1979) 

112. 
1979 - H

illm
an et al. find that cattle afflicted w

ith fluorosis develop 
hypothyroidism

.(Fluorosis here caused by m
ineral supplem

ents.) H
illm

an D
, B

olenbaugh 
D

L, C
onvey E

M
 - “H

ypothyroidism
 and anem

ia related to fluoride in dairy cattle” J D
airy 

S
ci 62(3):416-23 (1979) 

113. 
1982 - M

izukam
i et al. use fluoride as TS

H
 analogue 

(adenom
atous goiter). M

izukam
i Y

, M
atsubara F, M

atsukaw
a S

 - “Localization of 
adenylate cyclase and 5’-nucleotidase activities in hum

an thyroid follicular cells” 
H

istochem
istry 74(1):9-19(1982) 

114. 
1983 - S

idora et al. find iodine deficiency and “adaptive 
am

plification of the hypophyseal-thyroid system
, not ensuring an absolute com

pensation 
in the citizens using drinking w

ater w
ith an ‘enhanced’ fluorine content as com

pared to a 
‘decreased’ one, accom

panied by an augm
ented incidence of functional disturbance”. 

S
idora V

D
, S

hliakhta A
I, Iugov V

K
, K

as’ianenko A
S

, P
iatenko V

G
 - “Indices of the 

pituitary-thyroid system
 in residents of cities w

ith various fluorine concentrations in 
drinking w

ater” P
robl E

ndokrinol (M
osk) 29(4):32-5 (1983)  

115. 
Jonderko G

, K
ita K

, P
ietrzak J, P

rim
us-S

low
inska B

, R
uranska B

, 
Zylka-W

loszczyk M
, S

traszecka J - “E
ffect of subchronic sodium

 fluoride poisoning on 
the thyroid gland of rabbits w

ith norm
al and increased supply of iodine” E

ndokrynol P
ol 

34(3):195-203 (1983) 
116. 

1983 - D
esai et al.(India) report increased incidence of goiter in 

endem
ic fluorosis areas. D

esai V
K

, S
axena D

K
, B

harsar B
S

, K
antharia S

L - “H
ealth 

survey of residents of villages surrounding fluoride m
ines in relation to their drinking 

w
ater fluoride level” A

bstracts, 13
th C

onference IS
FR

, N
ew

 D
elhi (1983) 

117. 
1985 - B

achinskii et al. docum
ent how

 fluorides at 2.3 ppm
 in 

w
ater cause tension of function of the pituitary-thyroid system

 that is expressed in TS
H

-
elevated production, a decrease in the T3 concentration [both sure-tell diagnostic signs 
of hypothyroidism

] and m
ore intense absorption of radioactive iodine by the thyroid [as in 

iodine deficiency]. The results lead to a conclusion that excess of fluorine in drinking 
w

ater w
as a risk factor of m

ore rapid developm
ent of thyroid pathology. B

achinskii P
P

, et 
al. (1985) A

ction of the body fluorine of healthy persons and thyroidopathy patients on 
the function of hypophyseal-thyroid the system

. P
robl E

ndokrinol (M
osk) 31(6):25-9. 

(S
ee abstract | S

ee study) B
achinskii P

P
, G

utsalenko O
A

, N
aryzhniuk N

D
, S

idora V
D

, 
S

hliakhta A
I - “A

ction of the body fluorine of healthy persons and thyroidopathy patients 
on the function of hypophyseal-thyroid the system

” P
robl E

ndokrinol (M
osk) 31(6):25-9 

(1985) (-> reduced T3, increased TS
H

 and I131 uptake) 
118. 

Y
u Y

N
. (1985). [E

ffects of chronic fluorosis on the thyroid gland]. 
Zhonghua Y

i X
ue Za Zhi. 65(12):747-9.  
119. 

1985 - C
lark and G

erend use fluoride as TS
H

 analogue in hum
an 

thyroid cancers. C
lark O

H
, G

erend P
L - “Thyrotropin regulation of adenylate cyclase 

activity in hum
an thyroid neoplasm

s” S
urgery 97(5):539-46 (1985) 

120. 
M

onti M
, H

edner P
, Ikom

i-K
um

m
 J, V

aldem
arsson S

 - 
“E

rythrocyte m
etabolism

 in hyperthyroidism
: a m

icrocalorim
etric study on changes in the 

E
m

bden-M
eyerhof and the hexose m

onophosphate pathw
ays” A

cta E
ndocrinol 

(C
openh) 115(1):87-90(1987)  
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121. 
S

hashi A
. (1988). B

iochem
ical effects of fluoride on thyroid gland 

during experim
ental fluorosis. Fluoride 21: 127-130. (S

ee abstract) 
122. 

1988 - Zhao publishes first results of investigations into m
utual 

interactive effects of fluoride and iodine in goitre and dental fluorosis. Zhao W
Y

 -“A
 

prelim
inary study of the interaction of iodide and fluoride in experim

ental iodide-goiter 
and fluorosis” C

hung H
ua Y

u Fang I H
sueh Tsa C

hih 22(3):146-8  (1988) 
123. 

1988 - G
uan et al. report on synergistic effects of iodine deficiency 

and fluoride excess in rat thyroid. G
uan ZZ, Zhuang ZJ, Y

ang P
S

, P
an S

 - “S
ynergistic 

action of iodine-deficiency and fluorine-intoxication on rat thyroid” C
hin M

ed J (E
ngl) 

101(9):679-84  (1988) 
124. 

1989 - Tokar’ and others in a study on w
orkers exposed to 

fluorides w
rite that “changes in the pituitary-thyroid axis are caused by disorders of the 

regulatory chain and fluorine im
pact on thyroid horm

ones’ m
etabolism

 at the level of 
target cells”.  (-> G

-proteins) Tokar V
I, et al. (1989). [C

hronic effects of fluorides on the 
pituitary-thyroid system

 in industrial w
orkers]. G

ig Tr P
rof Zabol (9):19-22. (S

ee abstract) 
Tokar’ V

I, V
oroshnin V

V
, S

herbakov S
V

 - “C
hronic effects of fluorides on the pituitary-

thyroid system
 in industrial w

orkers” G
ig Tr P

rof Zabol (9):19-22 (1989)  
125. 

1989 - R
en et al. report m

ore findings on the devastating effects 
on IQ

 of fluoride in low
 iodine areas. R

en D
L, Liu Y

, A
n Q

  - “A
n investigation of 

intelligence developm
ent of children aged 8-14 years in high-fluoride and low

-iodine 
areas.” C

hinese J of C
ontrol of E

ndem
ic D

iseases 4:251-254 (1989) 
126. 

1991 - Lin Fa-Fu et al. report that a low
 iodine intake coupled w

ith 
“high” (0.88ppm

) fluoride intake excaberates the central nervous lesions and the som
atic 

developm
ental disturbance of iodine deficiency. The authors considered the possibility 

that “excess” fluoride ion affected norm
al de-iodination. Fluorides caused increase of 

reverse T3 (rT3) and elevated TS
H

 levels, as w
ell as increased I131 uptake (see: 

B
achinskii et al, 1985). Lin Fa-Fu, A

ihaiti, Zhao H
ong-X

in, Lin Jin, Jiang Ji-Y
ong, 

M
aim

aiti, and A
iken - “The R

elationship of a Low
-Iodine and H

igh-Fluoride E
nvironm

ent 
to S

ubclinical C
retinism

 in X
injiang” IC

C
ID

D
 N

ew
sletter, V

olum
e 7 N

um
ber 3 A

ugust 
(1991) 
http://64.177.90.157/science/htm

l/lin_fa-fu.htm
l 

127. 
1991 - D

elem
er et al. show

 that fluoroalum
inate (A

lF4-) and TS
H

 
have additive effects. D

elem
er B

, D
ib K

, S
aunier B

, H
aye B

, Jacquem
in C

, C
orreze C

 - 
“A

lteration of the functional activity of G
s protein in thyrotropin-desensitized pig thyroid 

cells” M
ol C

ell E
ndocrinol 75(2):123-31 (1991) 

128. 
1993 - B

rtko et al. find that fluoride inhibits binding of 125I-T3 to its 
receptor in rat liver nuclei. B

rtko J, K
nopp J, B

aker M
E

 - “Inhibition of 3,5,3’-
triiodothyronine binding to its receptor in rat liver by protease inhibitors and substrates” 
M

ol C
ell E

ndocrinol 93(1):81-6 (1993)  
129. 

1993 - D
esai et al. investigate 22,276 people in India and find 

dental fluorosis and goitre significantly and positively correlated. D
esai V

K
, S

olanki D
M

, 
B

ansal R
K

 “E
pidem

iological study of goitre in endem
ic fluorosis district of G

ujarat” 
Fluoride 26(3):187-190 (1993) 

130. 
1994 - Tezelm

ann et al. report that fluoride, by increasing the 
intracellular cA

M
P

 concentration, causes desensitization of the thyroid stim
ulating 

horm
one receptor (TS

H
r). N

o specific thyroid factor(s) other than increased levels of 
cA

M
P

 are required for TS
H

r desensitization. Tezelm
an S

, S
haver JK

, G
rossm

an R
F, 

Liang W
, S

iperstein A
E

, D
uh Q

Y
, C

lark O
H

 - “D
esensitization of adenylate cyclase in 

C
hinese ham

ster ovary cells transfected w
ith hum

an thyroid-stim
ulating horm

one 
receptor” E

ndocrinology 134(3):1561-9  (1994) (Fluorides cause insensitization 
(decreased response) of the TS

H
 receptor). 
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131. 
1994 - Y

ang et al. investigate intelligence in children and report 
that high iodine and high fluoride exert “severe dam

age to the hum
an body”. Y

ang Y
, 

W
ang X

, G
uo X

 - “E
ffects of high iodine and high fluorine on children’s intelligence and 

the m
etabolism

 of iodine and fluorine” C
hung H

ua Liu H
sing P

ing H
sueh Tsa C

hih 
15(5):296-8 (1994) 

132. 
1995 - B

alabolkin et al. study the thyroid and im
m

une statuses in 
w

orkers continuously exposed to fluorine. “...T3 is seen reduced in 51%
 of the w

orkers. 
The exam

inees w
ith ‘euthyroid condition’ had im

m
une disorders w

ith an allergic 
tendency (increased num

ber of B
-lym

phocytes, im
m

unoglobulins A
). In w

orkers w
ith 

subclinical hypothyroidism
, the im

m
une alterations w

ere m
ore evident, T-lym

phocytes 
count rose, but their functional activity declined, indicating im

paired cooperation of 
im

m
unocytes as a result of im

perfect control under low
 concentrations of T3.” (aberrant 

G
 protein activation). B

ylgyly A
, et al. (2004). The effects of fluoride on thyroid horm

ones 
in rabbits. Indian V

eterinary Journal 81:986-988. B
alabolkin M

I, M
ikhailets N

D
, 

Lobovskaia R
N

, C
hernousova N

V
 - “The interrelationship of the thyroid and im

m
une 

statuses of w
orkers w

ith long-term
 fluorine exposure” Ter A

rkh 67(1):41-2(1995) 
133. 

1996 - M
ikhailets et al. again report on the low

 T3 
levels in sam

e w
orkers exposed to fluorides. S

uggests that the “low
 T3” syndrom

e could 
be used as a diagnostic tool in assessm

ent of “fluorosis”. M
ikhailets N

D
, B

alabolkin M
I, 

R
akitin V

A
, D

anilov IP
 - “Thyroid function during prolonged exposure to fluorides.” 

P
roblem

y E
ndokrinologii 42 (1):6-9 (1996)  

134. 
“Thyroid function w

as exam
ined in 165 w

orkers of electrolysis 
shops of alum

inum
 production w

ith m
ore or less expressed signs of chronic fluoride 

intoxication 
(fluorosis) 

by 
radioim

m
unoassay 

of 
horm

ones 
and 

the 
test 

of 
131I 

absorption by the thyroid. The detected thyroid abnorm
alities w

ere characterized by a 
m

oderate reduction of iodine-absorbing function of the thyroid, low
 T3 w

ith norm
al T4 

level, and a slight increase of TTH
 concentration. These changes augm

ented w
ith longer 

service and fluorosis progress. H
ence, the syndrom

e of low
 T3 and reduced absorption 

of 131I m
ay be considered as diagnostic signs of fluorosis. In case of toxic involvem

ent 
of the liver in fluorosis patients, low

 T3 syndrom
e is observed m

uch m
ore frequently: in 

75.6%
 cases. Liver abnorm

alities evidently lead to disorders in the peripheral conversion 
of T4 in T3, occurring prim

arily in liver parenchym
a. Indirect effect of fluorine on the 

enzym
atic system

 of deiodination cannot be ruled out as w
ell.”  

135. 
1996 M

ahm
ood investigates the effects oflow

 doses of 
sodium

 fluoride on the thyroid glands of guinea pigs.  
136. 

Findings are: 

1. 
D

epletion of colloid from
 the follicles.  

2.    S
hrinkage of follicles.  

3.   D
isruption of follicular basem

ent m
em

brane associated w
ith 

oedem
a and degeneration of the follicular epithelial cells.  

4.   Increased follicular vascularity.  
5.   Fatty degeneration in the inter-follicular connective tissue. 
M

ahm
ood B

hat G
H

 - “E
ffect of fluoride ions on the thyroid glands 

of guinea pigs” JK
 P

ractitioner International 3(2): 94-6 (1996) 
137. 

P
aloyan W

alker R
, K

azuko E
, G

opalsam
i C

, B
assali J, Law

rence 
A

M
, P

aloyan E
 - “H

yperparathyroidism
 associated w

ith a chronic hypothyroid state” 
Laryngoscope 1107(7):903-9 (1997) 
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138. 
1998 - Zhao et al. conduct an extensive study on m

ice receiving 
several fluoride-iodine com

binations in addition to basal diet. The authors find that iodine 
and fluorine have “m

utually interacting” effects on both goiter and fluorosis in the 
experim

ental m
ice. Zhao W

, et al. (1998). Long-term
 E

ffects of V
arious Iodine and 

Fluorine D
oses on the Thyroid and Fluorosis in M

ice. E
ndocrine R

egulations 32(2):63-
70. (S

ee abstract | S
ee study) 

139. 
Zhao W

, Zhu H
, Y

u Z, A
oki K

, M
isum

i J, Zhang X
 - “Long-term

 
E

ffects of V
arious Iodine and Fluorine D

oses on the Thyroid and Fluorosis in M
ice” 

E
ndocr R

egul 32(2):63-70 (1998)  
140. 

1998 - S
w

arup et al., investigating fluoride-intoxicated cattle near 
an alum

inum
 sm

elter in India, find decreased levels of triiodothyronine (T3) in the 
affected anim

als w
hen com

pared to norm
al anim

als. S
w

arup D
, D

w
ivedi S

K
, D

ey S
, R

ay 
S

K
 - “Fluoride intoxication in bovines due to industrial pollution” Indian Journal of A

nim
al 

S
ciences 68 (7):605-608 (1998), also in Fluoride 31(4):225(1998) 

141. 
1999 - D

ata by Jooste et al show
s that goitre occurrence in iodine-

sufficient areas in A
frica is due to fluoride. In 5 out of 6 villages goiter prevalence directly 

corresponds to fluoride in w
ater, observable at concentrations even low

er than deem
ed 

“optim
al” for “”caries prevention”. Jooste P

L, W
eight M

J, K
riek JA

, Louw
 A

J - “E
ndem

ic 
goitre in the absence of iodine deficiency in schoolchildren of the N

orthern C
ape 

P
rovince of S

outh A
frica” E

ur J C
lin N

utr 53(1):8-12 (1999) 
142. 

2001 - N
egoita et al. report the increase of acquired 

hypothyroidism
 in the S

t. R
egis A

kw
esasne M

ohaw
ks, a population long know

n to be 
poisoned by fluoride em

issions from
 a R

eynolds alum
inum

 sm
elter. N

egoita S
, S

w
am

p 
L, K

elley B
, C

arpenter D
O

 - “C
hronic diseases surveillance of S

t. R
egis M

ohaw
k H

ealth 
S

ervice patients” J P
ublic H

ealth M
anag P

ract 7(1):84-91 (2001) 
143. 

2001 - Trabelsi M
, et al. E

ffect of fluoride on thyroid function and 
cerebellar developm

ent in m
ice. Fluoride 34: 165-173. (S

ee study) Travbesli M
, 

G
uerm

azi F, Zeghal N
 - “E

ffect of fluoride on thyroid function and cerebellar 
developm

ent in m
ice” Fluoride 34(3):165-173 (2001)  

144. 
2001 - 2002 - G

upta et al. (India) and S
uketa (Japan) show

 that in 
cases of fluorosis there is hyperparathyroidism

, as seen in elevated parathyroid 
horm

one (P
TH

) levels.  G
upta S

K
, K

han TI, G
upta R

C
, G

upta A
B

, G
upta K

C
, Jain P

, 
G

upta A
 - “C

om
pensatory hyperparathyroidism

 follow
ing high fluoride ingestion - a 

clinico - biochem
ical correlation“ Indian P

ediatr  38(2):139-46 (2001) 
http://w

w
w

.ncbi.nlm
.nih.gov:80/entrez/query.fcgi?cm

d=R
etrieve&

db=P
ubM

ed&
list_uids=

11224578&
dopt=A

bstract 
145. 

Liu G
, et al. (2002). E

ffect of sodium
 fluoride upon activity of 

peroxidase in the thyroid gland of chickens. C
hinese Journal of V

eterinary S
cience and 

Technology 32:32-33. 
146. 

2002 - A
s a result of research into m

olecular biology  there are 
hundreds upon hundreds of studies available docum

enting the actions of fluorides upon 
G

 proteins, the “O
n” and “O

ff” sw
itches involved in cellular signal transm

ission.  
147. 

S
uketa Y

 - “Fundam
ental and applied studies on transport and 

m
etabolism

 of electrolytes and glucose—
aim

 to contact w
ith m

olecular biology” 
Y

akugaku Zasshi 122(8):507-25 (2002) 
http://w

w
w

.ncbi.nlm
.nih.gov/entrez/query.fcgi?cm

d=R
etrieve&

db=pubm
ed&

dopt=A
bstrac

t&
list_uids=12187767 

148. 
D

uring the 1980s and 1990s fluorides becom
e know

n as the 
universal G

-protein activator. A
lthough there have been num

erous studies before 
show

ing that fluorides act like TS
H

, the thyroid-stim
ulating-horm

one - as seen above -, it 
can now

 be docum
ented in deep detail, for it is know

n that G
 proteins in thyroid 
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physiology are norm
ally absolutely dependent on TS

H
 and are inactive w

ithout it. TS
H

 is 
the m

aster, som
etim

es also referred to as the “first violinist in the orchestra”. The TS
H

 
receptor is the only receptor know

n able to activate all G
 protein fam

ilies, an activity 
directly im

itated by fluoride. Liu G
, et al. (2003). E

ffects of adding selenium
 to diets on 

the function of thyroid of fluorositic chicks. Journal of S
hanghai Jiaotong U

niversity - 
A

gricultural S
cience 21: 177-180. 

149. 
2004 - S

hen et al. show
 both an antagonistic as w

ell as synergistic 
relationship of iodine and fluoride on phospholipid and fatty acid com

position in brain 
cells of rats, depending on the am

ount of iodine. S
hen X

, Zhang Z, X
u X

 - “Influence of 
com

bined iodine and fluoride on phospholipid and fatty acid com
position in brain cells of 

rats“ W
ei S

heng Y
an Jiu  33(2):158-61 (2004) 

http://w
w

w
.ncbi.nlm

.nih.gov/entrez/query.fcgi?cm
d=R

etrieve&
db=pubm

ed&
dopt=A

bstrac
t&

list_uids=15208994 
(re:antagonistic relationship of iodine and fluoride on phospholipid and fatty acid 
com

position in brain cells of rats) 
150. 

2004 - W
ang et al. investigate the effects of fluoride and low

 
iodine on biochem

ical indexes in the brain and learning/m
em

ory in offspring rats. “In 
com

parison w
ith control rats, the learning and m

em
ory ability of the offspring rats w

as 
depressed by high fluoride, low

 iodine, or the com
bination of high fluoride and low

 
iodine. B

rain protein w
as decreased by low

 iodine and even m
ore by the com

bined 
interaction of high fluoride and low

 iodine. The activity of cholinesterase (C
hE

) in the 
brain w

as affected to som
e extent by high fluoride and low

 iodine but w
as especially 

affected by high fluoride and low
 iodine together.” W

ang J, Y
am

ing G
, N

ing H
, W

ang S
 - 

“E
ffects of high fluoride and low

 iodine on biochem
ical indexes of the brain and learning-

m
em

ory of offspring rats” Fluoride 37(3):201-8 (2004) 
151. 

2004 - B
ouaziz et al. investigate the effects of fluoride on thyroid 

horm
ones and bone in suckling m

ice and find a reduction of plasm
a free T4 and T3 

levels in the offspring, as w
ell as accelerated bone resorption activity. (B

one form
ation is 

regulated by the endocrine system
.) B

ouaziz H
, A

m
m

ar E
, G

horbel H
, K

etata S
, 

Jam
oussi K

, A
yadi F, G

uerm
azi F, Zeghal N

 - “E
ffect of fluoride ingested by lactating 

m
ice on thyroid function and bone m

aturation of their suckling pups” Fluoride 37(2):133-
142 (2004) B

ylgyly A
, et al. (2004). The effects of fluoride on thyroid horm

ones in 
rabbits. Indian V

eterinary Journal 81:986-988. 
152. 

2005 - D
r. S

usheela and co-w
orkers present not only the first 

reports on TS
H

 and free TH
 levels in children and adolescents w

ith D
F but, in addition, 

show
 that even in children w

ithout D
F - but elevated fluoride serum

 levels - abnorm
al TH

 
m

etabolism
 is present, as previously observed in w

orkers exposed to fluoride, as w
ell as 

children and adults w
ith various am

ounts of fluoride in the w
ater supply. S

usheela A
K

, et 
al. (2005). E

xcess fluoride ingestion and thyroid horm
one derangem

ents in children 
living in D

elhi, India. Fluoride 38: 98-108. S
usheela A

K
, B

hatnagar M
, V

ig K
, M

ondal N
K

 
- “E

xcess fluoride ingestion and thyroid horm
one derangem

ents in children living in 
D

elhi, India” Fluoride 38(2):98-108 (2005) 
153. 

A
non - “The specific features of the developm

ent of iodine 
deficiencies in children living under environm

ental pollution w
ith fluorine com

pounds” G
ig 

S
anit  (6):53-5 (2005) M

E
D

LIN
E

 
154. 

2005 - R
uiz-P

ayan et al. show
 that even at 1 ppm

 (fluoride in 
w

ater) T3 levels are reduced in adolescents living in N
orthern M

exico. R
uiz-P

ayan A
, 

D
uarte-G

ardea M
, O

rtiz M
, H

urtado R
 - “C

hronic effects of fluoride on grow
th, blood 

chem
istry, and thyroid horm

ones in adolescents residing in three com
m

unities in 
N

orthern M
exico” A

bstracts, X
X

V
Ith IS

FR
 C

onference, W
iesbaden, G

erm
any, 

S
eptem

ber 26-29, 2005 
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155. 
S

chuld A
. (2005). Is dental fluorosis caused by thyroid horm

one 
disturbances? Fluoride 38: 91-94 

156. 
2005 - R

ussian researchers investigate iodine deficiency in areas 
polluted w

ith fluoride from
 air:  The excess intake of fluorine w

as show
n to increase the 

incidence of thyroid diseases and to low
er anthropom

etric indices in children. The 
preventive m

easures perform
ed to elim

inate iodine-deficiency disorders under intensive 
am

bient air pollution w
ith fluorine com

pounds w
ere found to be insufficiently effective.” 

157. 
Fluorin could affect horm

one levels of each layer of the 
H

ypothalam
us-H

ypophysis-Testis axis, and show
 the m

ale reproductive endocrine 
disturbing effects.  M

a X
, C

heng X
, Li F, G

uo J. E
xperim

ental research on endocrine 
disturbing effect of fluorin on hypothalam

us-hypophysis-testis axis in m
ale rats, W

ei 
S

heng Y
an Jiu, 2008 N

ov;37(6):733-5 
158. 

 “Thus, excessive F adm
inistration induces thyroid dysfunction in 

rats; dietary P
r and C

a level play key roles in F-induced thyroid dysfunction.” S
ource: 

W
ang H

, Y
ang Z, Zhou B

, G
ao H

, Y
an X

, W
ang J. Fluoride-induced thyroid dysfunction 

in rats: roles of dietary protein and calcium
 level. Toxicol Ind H

ealth. 2009 Feb;25(1):49-
57.  

159. 
“The consum

ption of drinking w
ater rich in fluoride has toxic 

effects on the central nervous system
. . .  O

ur results show
 that biologically relevant 

concentrations of fluoride are capable of increasing cell m
igration in tum

our cells, 
suggesting that exposure to fluoride could stim

ulate tum
our infasion.”  S

ource M
endoza-

S
chulz A

, et al The effects of fluoride on cell m
igration, cell proliferation, and cell 

m
etabolism

 in G
H

4C
1 pituitary tum

our cells, Toxicol Lett. 2009 O
ct 28;190(2):179-86. 

160. 
F(-) is an oxidizing agent and a w

ell-know
n reversible enzym

atic 
inhibitor that interferes w

ith the enzym
e acidtivity of at least 80 proteins. . . E

xp;osure to 
high levels of F(-) in drinking w

ater m
ay decrease insulin m

R
N

A
 and its secretion from

 
beta-cells, and m

ight therefore affect the O
G

TT (oral glucose tolerance test).  S
ource 

G
arcia-M

ontalvo E
A

 et al Fluoride exposure im
pairs glucose tolerance via decreased 

insulin expression and oxidative stress, Toxicology 2009 S
ep 19;263(2-3):75-83.  

161. 
“Thus, excessive F adm

inistration induces thyroid dysfunction in 
rats; dietary P

R
r and C

a level play key roles in F-induced thyroid dysfunction.” W
ang H

, 
Y

ang Z, et al, Fluoride-induced thyroid dysfunction in rats: roles of dietary protein and 
calcium

 level, Toxicol Ind H
ealth 2009 Feb; 25(1):49-57 

162. 
“O

tosclerosis is a com
m

on form
 of hearing loss characterized by 

abnorm
al bone rem

odeling in the otic capsule. . . E
nvironm

ental factors include fluoride 
and viral factors, particularly m

easles . . . “  S
ource S

chrauw
en I, V

an C
am

p G
., The 

etiology of otosclerosis: a com
bination of genes and environm

ent. Laryngoscope 2010 
Jun;120(6):1195-202.  D

epartm
ent of M

edical G
enetics, U

niversity of A
ntw

erp. 
163. 

“Fluoride could effect horm
one levels of each layer of 

the hypothalam
us-hypophsis-testis axis, and show

 the reproductive endocrine disturbing 
effects.  The reproductive endocrine disturbing effects of m

ale m
aybe m

ore severe than 
those of fem

ale.”  H
ao P

, M
aX

 et al E
ffects of fluoride on hum

an hypothalam
us-

hypophsis-testis axis horm
ones, W

ei S
heng Y

an Jiu 2010 Jan;39(1):53-5. 
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D
. Likely 

and 
Possible 

H
arm

 
of 

C
ancer: 

 
Teratogenicity, 

A
ltered 

G
row

th, Functional D
eficit, and D

eath. (See A
ppendix 89, 90)  

A
lthough the E

P
A

 D
R

A
 does not include cancer, the E

P
A

 m
ust include cancer in 

a dose response analysis.  Five years have passed since the N
R

C
 (2006) report w

as 
published and additional studies indicate the E

P
A

 m
ust include cancer in a dose 

response analysis.   

A
ccording to the N

ational Toxicology P
rogram

, “the preponderance of evidence” 
from

 laboratory ‘in vitro’ studies indicates that fluoride is a m
utagen.  Fluoride fits w

ithin 
E

P
A

’s C
ancer G

uidelines and S
upplem

ental G
uidance as a m

utagen, carcinogenic, 316 
and carcinogenic.  Fluoride in w

ater contributes to the total exposure of fluoride.  The 
E

P
A

 cannot assum
e people w

ill not get additional fluoride from
 other sources.  A

lthough 
the D

R
A

 specifically states that it does not include a review
 of cancer, these studies are 

a w
akeup call and w

e request the E
P

A
 reassess fluoride in w

ater as a m
utagen.    

It is generally accepted that if a substance can induce genetic dam
age there is a 

heightened risk that it could cause cancer as w
ell.  

W
hile the concentrations of fluoride causing m

utagenic dam
age in the in vitro 

studies is higher than the concentrations found in hum
an blood, there are certain 

“m
icroenvironm

ents” in the body (e.g. pineal gland) w
here the concentrations of fluoride 

can accum
ulate to levels com

parable to, or in excess of, those causing m
utagenic 

effects in the laboratory.  

O
f 

particular 
concern 

are 
a 

series 
of 

studies 
indicating 

that 
fluoride 

can 
cause 

osteosarcom
a in both fluoride-treated m

ale rats and boys under the age of 20 living in 
fluoridated areas. O

f additional concern are recent studies indicating that: 

• 
P

rim
ates (hum

ans and great apes) are m
ore susceptible to the m

utagenic effects 
of fluoride than rodents (rats);  

• 
A

n increased rate of m
utagenic dam

age w
as detectable in hum

ans exposed to 
only m

odestly elevated levels of fluoride; and 

• 
W

orkers exposed to fluoride in industry - in the absence of other know
n 

carcinogens such as P
A

H
 - suffered an increased occurrence of bladder cancer. 

1. 
“A

 num
ber of investigators have utilized the S

C
E

 (S
ister 

C
hrom

atid E
xchange) test to study the genotoxicity of fluoride. In the present study, 

hum
an populations directly exposed to fluoride in drinking w

ater in endem
ic regions of 

N
orth G

ujarat w
ere investigated to evaluate the possible effect of fluoride on S

C
E

. To 
the best of our know

ledge this is the first report on genotoxic effects follow
ing long-term

 
fluoride intake in an endem

ic area in India... The results of the present investigation 
suggest that in fluoride-affected persons exposed to 1.95 - 2.2 ppm

 fluoride in drinking 
w

ater chrom
osom

al alterations as indicated by S
C

E
 frequency and chrom

osom
e 

�������������������������������������������������������������

316 A
ppendix 120 p. 1-3. 
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aberrations w
ere higher than in norm

al persons exposed to 0.6 - 1.0 ppm
 drinking w

ater 
fluoride.”  S

heth FJ, et al. (1994). S
ister chrom

atid exchanges: A
 study in fluorotic 

individuals of N
orth G

ujurat. Fluoride 27: 215-219. 
2. 

“In recent years, S
C

E
 analysis has been considered to be a 

sensitive m
ethod for detecting D

N
A

 dam
age. There is a clear relationship betw

een a 
substance’s ability to induce D

N
A

 dam
age, m

utate chrom
osom

es, and cause cancers. 
The S

C
E

 frequency in the hum
an body in peripheral blood lym

phocytes is very steady, 
and does not vary w

ith age or sex. A
ny increase of the S

C
E

 frequency is prim
arily due to 

chrom
osom

e dam
age. Thus using a m

ethod to detect S
C

E
 for exploring the toxicity and 

harm
 caused by fluoride is of great im

portance. The results in this paper show
ed an 

obvious increase in the S
C

E
 frequency of the patients w

ith fluorosis, indicating that 
fluorine had som

e m
utagenic effects, and could give rise to D

N
A

 dam
age. The fact that 

the S
C

E
 frequency of the healthy people in the endem

ic regions w
as also higher than 

that of the controls in the non-endem
ic regions suggests that early harm

 by fluorine can 
be cytogenetically detected in the sub-clinical patients w

ith fluorosis w
ho could not be 

given an early diagnosis clinically. U
nder norm

al circum
stances, the incidence rate of 

m
icronucleus is very low

, usually 0-2%
. The norm

al value checked in this paper is 0-2%
, 

w
hich agrees w

ith that reported in the literature. The results show
 that the m

ean value of 
the m

icronucleus rate of the fluorine-toxic patients w
as 1.94 + 0.86%

 (range 1-15%
) 

w
hich is 2-3 tim

es m
ore than that of 0.57 + 0.44%

 in the controls... To sum
 up, the rise of 

S
C

E
 and M

N
 in the peripheral blood lym

phocytes of the fluorine-intoxicated patients 
indicates that fluorine is a m

utagenic agent w
hich can cause D

N
A

 and chrom
osom

al 
dam

age.”  W
u D

Q
, W

u Y
. (1995). M

icronucleus and S
ister C

hrom
atid E

xchange 
Frequency in E

ndem
ic Fluorosis. Fluoride 28: 125-127.  

3. 
“O

ur study here provided evidence that the air pollutants at the 
phosphate fertilizer factory, of w

hich H
F and S

iF4 are the m
ain chem

icals, could induce 
S

C
E

s in hum
an blood lym

phocytes in vivo. These results im
ply that even if the 

concentration of the chem
ical pollutants in the air is low

 (e.g.F: 0.50 - 0.80 m
g/m

3), it 
m

ay cause dam
age to genetic m

aterial at the chrom
osom

al level, although the general 
health of the w

orkers in the phosphate fertilizer factory w
as found to be satisfactory... H

F 
and S

iF4 are the m
ain air pollutants; how

ever, dust containing fluoride, phosphate fog, 
am

m
onia (N

H
3), and sulfur dioxide (S

O
2) w

ere also released in sm
all am

ounts into the 
air during fertilizer production. These pollutants m

ay also m
ake a contribution to the 

induction of S
C

E
S

. H
ence, further study of the induction effect of H

F or S
iF4 alone on 

S
C

E
s in hum

an lym
phocytes to understand the cytogenetic dam

age of fluoride pollution 
in the air w

ould be needed.”  M
eng Z, et al. (1995). S

ister-chrom
atid exchanges in 

lym
phocytes of w

orkers at a phosphate fertilizer factory. M
utation R

esearch 334(2):243-
6.  

4. 
“O

ur study here provides evidence that the air pollutants at the 
phosphate fertilizer factory, in w

hich H
F and S

iF4 are the m
ain chem

icals, could induce 
both C

A
 (chrom

osom
al aberrations) and M

N
 (m

icronuclei) in hum
an blood lym

phocytes 
in vivo. O

ur earlier observation on sister-chrom
atid exchanges (S

C
E

) of peripheral blood 
lym

phocytes from
 this sam

e population show
ed that the m

ean S
C

E
s/cell of the w

orkers 
w

as significantly higher than that of the controls (p < 0.01) [13]. The results of our 
studies im

ply that even if the concentration of the chem
ical pollutants in the air is low

 
(e.g. F 0.50-0.80 m

g/m
 3), it m

ay cause dam
age to genetic m

aterial at the chrom
osom

al 
level... it is suggested that chrom

osom
al abnorm

alities induced by fluoride could be the 
results from

 interaction w
ith the enzym

es responsible for D
N

A
 synthesis or repair, rather 

than directly w
ith D

N
A

.” M
eng Z, Zhang B

. (1997). C
hrom

osom
al aberrations and 

m
icronuclei in lym

phocytes of w
orkers at a phosphate fertilizer factory. M

utation 
R

esearch 393: 283-288. 
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5. 
“O

ur results indicate that there is a significant increase in the 
frequencies of chrom

osom
e aberrations and S

C
E

 in one of the village populations 
exposed to a fluoride concentration higher than the perm

issible lim
it. The lym

phocytes of 
these residents w

ere also m
ore susceptible to a clastogen such as M

itom
ycin-C

 than the 
other populations and displayed a significant increase in chrom

osom
e 

aberrations.”Joseph S
, G

adhia P
K

. (2000). S
ister chrom

atid exchange frequency and 
chrom

osom
e aberrations in residents of fluoride endem

ic regions of S
outh G

ujarat. 
Fluoride 33: 154-158.  

6. 
“The disagreem

ents am
ong the in vivo tests for chrom

osom
e 

dam
age in rodents can not yet be reconciled. There are a few

 reports of positive results 
for chrom

osom
e aberrations in rodent bone m

arrow
 and testes, but other studies, using 

sim
ilar protocols and dose ranges, have reported no induced chrom

osom
e dam

age... 
Therefore, at this tim

e, the in vivo clastogenicity of fluoride should be considered 
unresolved.”   D

epartm
ent of H

ealth and H
um

an S
ervices. (1991). R

eview
 of fluoride: 

benefits and risks. R
eport of the A

d H
oc S

ubcom
m

ittee on Fluoride. W
ashington, D

C
. p. 

70.  
7. 

“The results concerning the S
C

E
 rate induced by sodium

 fluoride 
are show

n in Table 1. A
lthough no significant increase w

as observed w
ith the tw

o low
 

doses tested (from
 2 to 4 m

g/kg), a significant S
C

E
 increase w

as found w
ith the three 

highest doses. The cum
ulative frequency of these data reveals about 70%

 of cells w
ith 

four S
C

E
 in the group treated w

ith the high dose, a value w
hich is tw

ice the level of the 
negative control.”  V

elazquez-G
uadarram

a N
, M

adrigal-B
ujaidar E

, M
olina D

, C
ham

orro 
G

. (2005). G
enotoxic evaluation of sodium

 fluoride and sodium
 perborate in m

ouse bone 
m

arrow
 cells. B

ulletin of E
nvironm

ental C
ontam

ination and Toxicology 74:566-72. 
8. 

“W
e tested the induction of m

utagenic effects by in vivo and in 
vitro bone m

arrow
 m

icronucleus tests. A
 significant increase in m

icronucleated 
polychrom

atic erythrocytes w
as observed 24 H

 after intraperitoneal injection of sodium
 

fluoride at a dose of 30 m
g/kg body w

eight. In the in vitro m
icronucleus test, the 

frequency of m
icronucleated polychrom

atic erythrocytes w
as increased significantly at 

concentrations of 2 and 4 M
M

. These results indicate that the m
icronucleus test m

ay be 
useful in evaluating the cancer risk of sodium

 fluoride.”  S
uzuki Y

, Li J, S
him

izu H
. 

(1991). Induction of m
icronuclei by sodium

 fluoride. M
utation R

esearch 253:278. 
9. 

“G
enotoxicity of S

odium
 fluoride w

as evaluated in m
ice in vivo 

w
ith the help of different cytogenetic assays. The frequency of chrom

osom
e aberration 

w
as dose - and tim

e - dependent but not exactly route-dependent. Fractionated dosing 
induced less aberration. Incidence of m

icronucleus and sperm
 abnorm

ality increased 
w

ith dose. R
elative sensitivity of the three assays has been found to be: S

perm
 

abnorm
ality > C

hrom
osom

e aberration > M
icronucleus. The present results have 

revealed the m
utagenic property of N

aF.”  
S

O
U

R
C

E
: P

ati P
C

, B
hunya S

P
. (1987). G

enotoxic effect of an environm
ental pollutant, 

sodium
 fluoride, in m

am
m

alian in vivo test system
. C

aryologia 40:79-87. 
10. 

“The test anim
als w

ere fed w
ith low

-grade food during 2-5 m
onths 

under conditions of acute and chronic action of hydrogen phosphide and hydrogen 
fluoride induced by inhalation, that resulted in the pronounced im

pairm
ent of the 

chrom
osom

al apparatus of the bone m
arrow

 cells in the rats. A
 principal possibility has 

been established of m
odification of the hydrogen phosphide and hydrogen fluoride 

cytogenetic effect by the alim
entary action. In particular, it has been found that the effect 

is significantly higher w
hen the rats are fed w

ith a low
-grade ration than under conditions 

of balanced nutrition.”  
S

O
U

R
C

E
: Tazhibaev S

hS
, et al. (1987). [M

odifying effect of nutrition on the m
utagenic 

activity of phosphorus and fluorine com
pounds]. V

opr P
itan. Jul-A

ug;(4):63-6. 
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11. 
“C

ytological studies on bone m
arrow

 cell chrom
osom

es and 
sperm

atocytes show
ed that 1-200 ppm

 F (as sodium
 fluoride) w

as able to induce 
chrom

osom
al changes in a dose-dependent m

anner. The frequency of the induced 
chrom

osom
al dam

age w
as significantly higher in each treatm

ent than in the controls. 
The observed abnorm

alities included translocations, dicentrics, ring chrom
osom

es, and 
bridges plus fragm

ents, or fragm
ents by them

selves. There w
as a significant correlation 

betw
een the am

ount of fluoride in the body ash and the frequency of the chrom
osom

al 
abnorm

alities.”  M
oham

ed A
H

, C
handler M

E
. (1982). C

ytological effects of sodium
 

fluoride on m
ice. Fluoride 15: 110-18. 

12. 
“C

ryolite concentrations of 3 m
g/m

3 as w
ell as a m

ixture of 0.5 
m

g/m
3 of cryolite and 0.35 m

g/m
3 of hydrogen fluoride increases 3 ½

 to 4 ½
 tim

es (over 
controls) the percentage of cells w

ith chrom
osom

al aberrations in the bone m
arrow

 of 
rats. The data indicate the need for further study of the m

utagenic features of fluoride 
com

pounds in relation to their potential for harm
ful im

pact on the m
echanism

 of 
inheritance in hum

ans.” G
ileva E

A
, et al. (1975). The m

utagenic activity of inorganic 
fluorine com

pounds. Fluoride 8: 47-50.  
13. 

“The m
utagenic effect of hydrogen fluoride in concentration 1.0 

m
g/m

-3 w
as studied in rats and m

ice. P
rolonged inhalation of this com

pound increased 
the frequency of cells w

ith chrom
osom

e abnorm
alities in the bone m

arrow
 of albino rats. 

The m
utagenic effect w

as higher in older anim
als.” V

oroshilin S
I, et al. (1975). 

M
utagenic effect of hydrogen fluoride on anim

als. Tsitol G
enet. 9: 42-44.  

14. 
“O

n the grounds of the results obtained during our experim
ents F 

com
pounds are able to produce certain changes in chrom

osom
es from

 som
atic cells of 

anim
als treated in vivo by them

... M
ost of the aberrations observed in the case of bone 

m
arrow

 cells w
ere chrom

atid-type aberrations... [W
]e entertain the opinion that the m

ain 
dam

age to chrom
osom

es during our experim
ents w

ith F com
pounds also took part 

during the S
-phase... [T]hese data enable us to consider as sufficiently established the 

conclusion that inorganic fluorine com
pounds m

ay present a m
utagenic danger to 

hum
an beings.” V

oroshilin S
I, et al. (1973). C

ytogenetic effect of inorganic fluorine 
com

pounds on hum
an and anim

al cells in vivo and in vitro. G
enetika 9: 115-120.  

15. 
“In 54 tests involving 991 m

ice bearing transplanted tum
ors and 

58 tests including 1817 tum
or-bearing eggs, data w

ere obtained w
hich indicated a 

statistically significant acceleration of tum
or tissue grow

th in association w
ith 

com
paratively low

 levels of N
aF.” Taylor A

, Taylor N
C

. (1965). E
ffect of sodium

 fluoride 
on tum

or grow
th. P

roceedings of the S
ociety for E

xperim
ental B

iology and M
edicine 

119:252-255. 16. 
“In sum

m
ary, sodium

 fluoride is m
utagenic in cultured m

am
m

alian 
cells and produces transform

ation of S
yrian ham

ster cells in vitro. The reports of in vivo 
cytogenetic studies are m

ixed, but the preponderance of the evidence indicates that 
sodium

 fluoride can induce chrom
osom

e aberrations and sister chrom
atid exchanges in 

cultured m
am

m
alian cells. These m

utagenic and clastogenic effects in cultured cells are 
supported by positive effects in D

rosophila germ
 cell tests that m

easure point m
utations 

and chrom
osom

e breakage. In vivo tests in rodents for chrom
osom

e aberrations provide 
m

ixed results that cannot readily be resolved because of differences in protocols and 
insufficient detail in som

e study reports to allow
 a thorough analysis. The m

echanism
(s) 

by w
hich these effects result from

 exposure to sodium
 fluoride is not know

n.” N
ational 

Toxicology P
rogram

 [N
TP

] (1990). Toxicology and C
arcinogenesis S

tudies of S
odium

 
Fluoride in F344/N

 R
ats and B

6C
3f1 M

ice. Technical report S
eries N

o. 393. N
IH

 P
ubl. 

N
o 91-2848. N

ational Institute of E
nvironm

ental H
ealth S

ciences, R
esearch Triangle 

P
ark, N

.C
. 

17. 
“The effects of fluoride as a m

utagen, carcinogen, and 
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antim
utagen are inconsistent, but the preponderance of evidence in cultured m

am
m

alian 
cells indicate that sodium

 fluoride can induce chrom
osom

e aberrations and sister 
chrom

atid exchanges.”  B
assin E

B
. (2001). A

ssociation B
etw

een Fluoride in D
rinking 

W
ater D

uring G
row

th and D
evelopm

ent and the Incidence of O
stosarcom

a for C
hildren 

and A
dolescents. D

octoral Thesis, H
arvard S

chool of D
ental M

edicine. p. 15. 
18. 

“Fluoride (as sodium
 fluoride) should be considered capable of 

inducing chrom
osom

al aberrations, m
icronuclei, and sister-chrom

atid exchanges in vitro 
in m

am
m

alian cells, although the results from
 such studies have been inconsistent.”  

S
O

U
R

C
E

: E
nvironm

ent C
anada. (1993). Inorganic Fluorides: P

riority S
ubstances List 

A
ssessm

ent R
eport. G

overnm
ent of C

anada, O
ttaw

a.  
19. 

“G
enotoxicity studies are highly dependent on the m

ethods used... 
D

espite the apparently contradictory reports appearing in the published literature, 
fluoride has not been show

n to be m
utagenic in bacteria (A

m
es test). In som

e studies 
fluoride has been reported to induce gene m

utations in both cultured rodent and hum
an 

cells. Fluoride has also been reported to transform
 rodent cells in vitro. A

lthough there is 
disagreem

ent in the literature concerning the ability of fluoride to be a clastogen (induce 
chrom

osom
e aberrations) in cultured cells, it has been suggested that fluoride can cause 

chrom
osom

e aberrations in rodent and hum
an cells. Fluoride induced prim

arily 
chrom

atid gaps and chrom
atid breaks, indicating that the cells are m

ost responsive in 
the G

 stage of the cell cycle, i.e., after chrom
osom

e duplication in preparation for cell 
division. N

egative results reported in som
e cytogenetic studies are likely the effect of 

inadequate test protocols.... A
lthough the m

echanism
(s) by w

hich these cellular effects 
result from

 exposure to fluoride is not know
n, a num

ber of possible m
echanism

s have 
been proposed to explain the genetic activity observed. These m

echanism
s have been 

based on the observed reactions of fluoride in solution w
ith divalent cations or 

necleotides, or the physiological and biochem
ical responses of cells treated w

ith fluoride. 
S

odium
 fluoride inhibits both protein and D

N
A

 synthesis in cultured m
am

m
alian cells. 

The inhibition of D
N

A
 synthesis m

ay be a secondary effect of the inhibition protein 
synthesis, or a result of the direct inhibition of D

N
A

 polym
erase. Fluoride can react w

ith 
divalent cations in the cell so as to affect enzym

e activities that are necessary for D
N

A
 

or R
N

A
 synthesis, or chrom

osom
e m

etabolism
 or m

aintenance; it m
ay react directly w

ith 
D

N
A

 as part of a com
plex; or it ca disrupt other cellular processes such as cell 

differentiation or energy m
etabolism

.” D
epartm

ent of H
ealth and H

um
an S

ervices. 
(1991). R

eview
 of fluoride: benefits and risks. R

eport of the A
d H

oc S
ubcom

m
ittee on 

Fluoride. W
ashington, D

C
. p. 70.  

20. 
“Fluoride has displayed m

utagenic activity in studies of vegetation, 
insects, and m

am
m

alian oocytes. There is a high correlation betw
een carcinogenicity 

and m
utagenicity of pollutants, and fluoride has been one of the m

ajor pollutants in 
several situations w

here a high incidence of respiratory cancer has been observed. For 
these reasons, the relation betw

een airborne fluoride and incidence of lung cancer 
needs to be investigated.” M

arier J, R
ose D

. (1977). E
nvironm

ental Fluoride. N
ational 

R
esearch C

ouncil of C
anada. A

ssociate C
om

m
itte on S

cientific C
riteria for 

E
nvironm

ental Q
uality. N

R
C

C
 N

o. 16081.  
21. 

“A
s cells w

ere exposed to higher doses of fluoride, the percentage 
of L-02 cells w

ith D
N

A
 dam

age increased. This result is consistent w
ith other studies... 

Therefore, considereing previous studies, w
e think that fluoride can cause lipid 

peroxidation, D
N

A
 dam

age and apoptosis, and that there is a positive relationship 
am

ong these changes.”  W
ang A

G
, et al. (2004). E

ffects of fluoride on lipid peroxidation, 
D

N
A

 dam
age and apoptosis in hum

an em
bryo hepatocytes. B

iom
edical and 

E
nvironm

ental S
ciences 17: 217-22. 

22. 
“For fluoride concentrations of 2 ppm

 to 35 ppm
, non vital cells of 
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less than 10%
 could be show

n. A
fter incubation w

ith 71 ppm
 and 213 ppm

 O
laflur, there 

w
ere 15%

 and 43%
 of dam

aged cells, respectively. W
eak genotoxic effects on m

ucosal 
cells as w

ell as on lym
phocytes could be dem

onstrated at all concentrations tested. In 
fluoride concentrations of 213 ppm

 genotoxicity increased to m
ax.” K

leinsasser N
H

, et 
al. (2001). [C

ytotoxicity and genotoxicity of fluorides in hum
an m

ucosa and 
lym

phocytes]. Laryngorhinootologie 80(4):187-90. 
23. 

“To investigate the effects of fluoride on D
N

A
 dam

age as w
ell as 

the effects of selenium
 and zinc against fluoride respectively or jointly in pallium

 neural 
cells of rats, single cell gel electrophoresis w

as used to detect the D
N

A
 dam

age of 
neural cells prepared in vitro. The results show

ed that the degree of D
N

A
 dam

age in the 
fluoride group and the selenium

 group w
ere significantly greater than that in control 

group(P
 < 0.01). The dam

age in the fluoride group w
as even m

ore serious. The dam
age 

in the fluoride + selenium
 group and fluoride + zinc group w

as slighter than that in the 
fluoride group but w

ith no significant difference. The extent of D
N

A
 dam

age in the 
fluoride + selenium

 + zinc group w
as significantly slighter than that in the fluoride 

group(P
 < 0.05). It suggested that fluoride and selenium

 could induce D
N

A
 dam

age in 
pallium

 neural cells of rats respectively.” C
hen J, et al. (2000). [E

ffects of selenium
 and 

zinc on the D
N

A
 dam

age caused by fluoride in pallium
 neural cells of rats]. W

ei S
heng 

Y
an Jiu. 29(4):216-7. 

24. 
“In the present w

ork, 13 com
pounds [chlordane, A

rochlor 1260, 
di(2-ethylhexyl)phthalate, 1,1,1-trichloro-2, 2-bis(4-chlorophenyl)ethane, lim

onene, 
sodium

 fluoride, ethionine, o-anisidine, benzoyl peroxide, o-vanadate, phenobarbital, 12-
O

-tetradecanoylphorbol 13-acetate and clofibrate] have been tested for their ability to 
induce m

orphological transform
ation and affect intercellular com

m
unication in S

yrian 
ham

ster em
bryo (S

H
E

) cells... In vitro m
orphological transform

ation of S
H

E
 cells is now

 
one of the m

ost frequently used cell transform
ation system

s. A
round 500 chem

icals 
have been tested in this system

, and a good correlation has been obtained w
ith the 

ability of com
pounds from

 different chem
ical groups to cause tum

ours in anim
als and 

hum
ans. The S

H
E

 cell transform
ation assay also responds to tum

our prom
oters and 

carcinogens not detected by tests for genotoxicity... [N
]ine of the 13 tested substances 

(TP
A

, o-vanadate, D
E

P
H

, phenobarbital, A
rochlor 1260, clofibrate, o-anisidine, lim

onene 
and N

aF) are considered positive for induction of m
orphological transform

ation.” R
ivedal 

E
, et al. (2000). M

orphological transform
ation and effect on gap junction intercellular 

com
m

unication in S
yrian ham

ster em
bryo cells as screening tests for carcinogens 

devoid of m
utagenic activity. Toxicology In V

itro 14(2):185-92.  
25. 

“S
ignificant increases in the frequencies of chrom

osom
e 

aberrations w
ere induced in a dose- and treatm

ent tim
e-dependent fashion w

hen N
aF 

w
as adm

inistered to [rat vertebral bone] cells at 0.5 and 1.0 m
M

 for 24 and 48 h. The 
results indicate that N

aF is genotoxic to rat vertebrae, providing a possible m
echanism

 
for the vertebrae, as a target organ of N

aF carcinogenesis.” M
ihashi M

, Tsutsui T. 
(1996). C

lastogenic activity of sodium
 fluoride to rat vertebral body-derived cells in 

culture. M
utation R

esearch 368:7-13. 
26. 

“The genotoxic effects of inorganic fluorides w
ere investigated by 

treating cultured rat bone m
arrow

 cells w
ith varying concentrations (0.1-100 m

icroM
) of 

potassium
 fluoride (K

F) and sodium
 fluoride (N

aF) for different durations (12, 24 and 36 
h) and m

easuring the incidence of cells w
ith aberrations and num

ber of breaks per cell. 
B

oth form
s of fluoride w

ere found to be w
eak m

utagens relative to the positive control N
-

m
ethyl-N

-nitro-N
-nitrosoguanidine (M

N
N

G
). A

 specificity of fluoride ion in inducing 
chrom

osom
e aberrations (C

A
) w

as indicated by the observation that both N
aF and K

F 
behaved alm

ost equivalently in this study and at significantly higher variations from
 the 

results w
ith potassium

 chloride (K
C

l) and sodium
 chloride (N

aC
l).”  K

halil A
M

. (1995). 
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C
hrom

osom
e aberrations in cultured rat bone m

arrow
 cells treated w

ith inorganic 
fluorides. M

utation R
esearch 343:67-74. 

27. 
“The testing of hydrogen fluoride (H

F) for its m
utagenic activity by 

fum
igation of barley seedlings show

ed that the m
utation rate w

as linear w
ith dose. It w

as 
found that the cytogenic effects of gaseous fluoride on grain crops w

as correlated w
ith 

the fluoride content in plant tissue.” G
ritsan, N

P
. (1993). C

ytogenetic effects of gaseous 
fluorides on grain crops. Fluoride 26: 23-32.  

28. 
“A

 significant increase in the incidence of chrom
osom

e 
aberrations w

as observed only in cultures treated w
ith N

aF during early and/or m
iddle S

 
phases of cell cycle. These results suggest that cytotoxicity and clastogenicity of N

aF to 
cultured hum

an diploid fibroblasts are cell cycle dependent, and that the cells in early 
and m

iddle S
 phases are m

ore sensitive to the effects.”  H
ayashi N

, Tsutsui T. (1993). 
C

ell cycle dependence of cytotoxicity and clastogenicity induced by treatm
ent of 

synchronized hum
an diploid fibroblasts w

ith sodium
 fluoride. M

utation R
esearch 290: 

293-302. 
29. 

“W
e show

 here that N
aF is clastogenic not only in hum

an cells but 
also in great ape cells. The m

echanism
 of N

aF clastogenicity is still unknow
n, but the 

sam
e profile of chrom

osom
al aberrations in m

an and chim
panzees suggests that its 

action on these cells and the response of the cells w
ill be consistent. The different 

response to N
aF am

ong non-hum
an prim

ates m
ight give us a clue to clarify the 

m
echanism

 of N
aF clastogenicity.” K

ishi K
, Ishida T. (1993). C

lastogenic activity of 
sodium

 fluoride in great ape cells. M
utation R

esearch 301:183-8.  
30. 

“W
e tested the induction of m

utagenic effects by in vivo and in 
vitro bone m

arrow
 m

icronucleus tests. A
 significant increase in m

icronucleated 
polychrom

atic erythrocytes w
as observed 24 H

 after intraperitoneal injection of sodium
 

fluoride at a dose of 30 m
g/kg body w

eight. In the in vitro m
icronucleus test, the 

frequency of m
icronucleated polychrom

atic erythrocytes w
as increased significantly at 

concentrations of 2 and 4 M
M

. These results indicate that the m
icronucleus test m

ay be 
useful in evaluating the cancer risk of sodium

 fluoride.” S
uzuki Y

, Li J, S
him

izu H
. 

(1991). Induction of m
icronuclei by sodium

 fluoride. M
utation R

esearch 253:278. 
31. 

“S
odium

 fluoride w
as found to induce gene-locus m

utations at the 
thym

idine kinase (tk) and hypoxanthine guanine phosphoribosyl transferase (hgprt) loci 
in hum

an lym
phoblastoid cells.”  C

respi C
L, et al. (1990). S

odium
 fluoride is a less 

efficient hum
an cell m

utagen at low
 concentrations. E

nvironm
ental M

olecular 
M

utagenesis 15:71-7. 
32. 

“B
ased on these results and those previously reported for N

aF 
and A

P
C

, it is proposed that N
aF-induced aberrations m

ay occur by an indirect 
m

echanism
 involving the inhibition of D

N
A

 synthesis/repair.” A
ardem

a M
J, et al (1989). 

S
odium

 fluoride-induced chrom
osom

e aberrations in different stages of the cell cycle: a 
proposed m

echanism
. M

utation R
esearch 223:191-203. 

33. 
“Inducibility of chrom

osom
e aberrations of the cells follow

ing 
treatm

ent w
ith sodium

 fluoride w
as also dependent upon the phase of cell cycle. 

S
ignificant increase in the incidence of chrom

osom
e aberrations w

as observed only in 
cultures treated during early and/or m

iddle S
 phases of the cell cycle. These results 

indicate that cytotoxicity and clastogenicity of sodium
 fluoride to cultured hum

an diploid 
fibroblasts are cell phase dependent, and that the cells in early and m

iddle S
 phases are 

m
ore sensitive to these effects.” S

uzuki N
, Tsutsui T. (1989). [D

ependence of lethality 
and incidence of chrom

osom
e aberrations induced by treatm

ent of synchronized hum
an 

diploid fibroblasts w
ith sodium

 fluoride on different periods of the cell cycle]. [A
rticle in 

Japanese] S
higaku. 77:436-47. 

34. 
“S

equential treatm
ent of S

yrian ham
ster em

bryo (S
H

E
) cells w

ith 
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a chem
ical carcinogen follow

ed by sodium
 fluoride (N

aF) resulted in a higher yield of 
m

orphologically transform
ed cell colonies than treatm

ent of the cells w
ith carcinogen 

alone... This enhancem
ent/prom

otion of cell transform
ation by N

aF w
as only expressed 

after the cells had been pretreated w
ith either direct-acting carcinogens or 

procarcinogens. P
retreatm

ent of the cells w
ith noncarcinogens or w

eakly-acting 
carcinogens or adm

inistration of N
aF prior to treatm

ent w
ith the carcinogen failed to 

enhance the yield of transform
ation. Transform

ation w
as enhanced even w

hen the N
aF 

treatm
ent w

as delayed for several days after the carcinogen treatm
ent. H

ow
ever, the 

continued presence of N
aF w

as necessary for m
aintenance of the increased level of 

transform
ation. R

em
oval of N

aF prior to term
ination of the assay resulted in a reversal of 

the transform
ed clonal m

orphologies to a norm
al phenotype such that the final yield of 

transform
ants w

as decreased, but w
as still greater than that observed after carcinogen 

treatm
ent alone.” Jones C

A
, et al. (1988). S

odium
 fluoride prom

otes m
orphological 

transform
ation of S

yrian ham
ster em

bryo cells. C
arcinogenesis 9: 2279-84.  

35. 
“S

odium
 fluoride w

as found to induce m
orphological 

transform
ation of S

H
E

 cells seeded on a feeder layer of X
-irradiated cells at high 

concentrations (75-125 m
icrogram

s/m
l). W

hen the cells w
ere seeded in the absence of a 

feeder-layer, the transform
ation frequencies increased in a dose-dependent m

anner w
ith 

the concentrations of sodium
 fluoride ranging from

 0 to the highly toxic concentration of 
200 m

icrogram
s/m

l. In the B
A

LB
/3T3 cell system

, sodium
 fluoride w

as negative in the 
standard K

akunaga procedure, w
hile through the experim

ent designed by table L8 (2(7] 
of the orthogonal m

ethod, an initiating-like effect and a w
eak prom

oting activity w
ere 

detected w
ithin the concentrations ranging from

 a 25 m
icrogram

s/m
l to a 50 

m
icrogram

s/m
l concentration w

hich is highly toxic for B
A

LB
/3T3 cells. From

 these 
results, it is suggested that, besides a genetic m

ode of action, sodium
 fluoride could 

possibly act through a non-genotoxic m
echanism

.” Lasne C
, et al. (1988). Transform

ing 
activities of sodium

 fluoride in cultured S
yrian ham

ster em
bryo and B

A
LB

/3T3 cells. C
ell 

B
iology and Toxicology 4:311-24 

36. 
“C

hrom
osom

al aberrations w
ere recorded for all the 

concentrations used. M
axim

um
 effect at all concentrations w

as observed after 24 hours 
of treatm

ent. S
everal kinds of abnorm

alities w
ere revealed w

ith the m
ain ones being 

bridges, double bridges, sidearm
 bridges, bridges w

ith fragm
ents, tripolar and m

ultipolar 
anaphases w

ith and w
ithout bridges, fragm

ents, and laggards. “Y
” and “X

” configurations 
w

ere also noted at m
etaphase... The authors conclude that sodium

-fluoride m
ay be 

considered to be clastogenic in these cells.” A
lbanese R

. (1987). S
odium

 fluoride and 
chrom

osom
e dam

age (in vitro hum
an lym

phocyte and in vivo m
icronucleus assays). 

M
utagenesis 2:497-9. 

37. 
“W

hile the results in this paper dem
onstrate the ability (of fluoride) 

to induce genetic dam
age in cultured m

am
m

alian cells, the potential risks to anim
als or 

m
an are not addressed.” C

aspary W
J, et al (1987). M

utagenic activity of fluorides in 
m

ouse lym
phom

a cells. M
utation R

esearch 187:165-80.  
38. 

“The results are used to illustrate the problem
s associated w

ith 
quantitative extrapolation from

 in vitro tests to hum
an risk, as follow

s. (1) There appears 
to be a threshold response (clastogenicity vs. dose) w

ith N
aF at around 10 

m
icrogram

s/m
l (48 h exposure) but a m

ore definitive conclusion m
ust aw

ait elucidation 
of the m

echanism
s of clastogenicity. (2) N

aC
l is w

eakly clastogenic at 1000 tim
es the 

threshold dose for N
aF. The m

echanism
s are unlikely to be sim

ilar. (3) N
o clastogenicity 

w
as detected w

ith N
aF below

 about 30%
 m

itotic inhibition but the relationship betw
een 

clastogenicity and m
itotic inhibition w

as sim
ilar for N

aF and M
M

C
. (4) There w

as no 
obvious threshold in the relationship betw

een clastogenicity and cell killing w
ith N

aF. 
M

M
C

 w
as less clastogenic than N

aF at equitotoxic doses. O
bservations 3 and 4 
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preclude the possibility of regarding the clastogenicity of N
aF as a false positive by virtue 

of associated cytotoxicity.” S
cott D

, R
oberts S

A
. (1987). E

xtrapolation from
 in vitro tests 

to hum
an risk: experience w

ith sodium
 fluoride clastogenicity. M

utation R
esearch 

189:47-58.  
39. 

“These observations, and an analysis of the colony size of 
trifluorothym

idine-resistant m
utants in TK

+/- cells, suggest that sodium
 fluoride is 

clastogenic to dividing cultured m
am

m
alian cells at high, toxic concentrations. Further 

w
ork is desirable to investigate the m

echanism
 by w

hich chrom
osom

es are dam
aged at 

high concentrations of fluoride, since w
ithout such a m

echanistic understanding, 
extrapolation of our data to the hum

an situation m
ust be insecure.” C

ole J, et al. (1986). 
The m

utagenicity of sodium
 fluoride to L5178Y

 [w
ild-type and TK

+/- (3.7.2c)] m
ouse 

lym
phom

a cells. M
utagenesis 1:157-67. 

40. 
“The clastogenic effect of N

aF has been tested by the use of 
several cytogenetic assay system

s, but the findings on its genotoxicity are not 
consistent. In this study, the effects of N

aF on chrom
osom

es, unscheduled D
N

A
 

synthesis (U
D

S
) and sister-chrom

atid exchanges (S
C

E
s) w

ere investigated using 
cultured hum

an lym
phocytes. For clastogenicity testing, cells w

ere treated for 24 h in 
various concentrations of N

aF. A
t least tw

o donors w
ere tested for each concentration 

and m
ore than 10,000 cells w

ere totally observed... S
odium

 fluoride treatm
ent had 

rem
arkable effects on the induction of isochrom

atid gaps and chrom
osom

e breaks 
(N

U
pds).” K

ishi K
, Tonom

ura A
. (1984). C

ytogenetic effects of sodium
 fluoride. M

utation 
R

esearch 130: 367. 
41. 

“M
ass cultures of cells treated w

ith N
aF (75 or 100 

m
icrogram

s/m
l) for 24 hr, follow

ed by continuous cultivation for 35 to 50 passages, 
developed the ability to grow

 in soft agar and to produce anaplastic fibrosarcom
as w

hen 
injected into new

born ham
sters. In contrast, no m

orphological and neoplastic 
transform

ation w
as observed in untreated cells. Furtherm

ore, a significant increase in 
chrom

osom
e aberrations at the chrom

atid level, sister chrom
atid exchanges, and 

unscheduled D
N

A
 synthesis w

as induced by N
aF in a dose- and tim

e-dependent 
m

anner. These results indicate that N
aF is genotoxic and capable of inducing neoplastic 

transform
ation of S

yrian ham
ster em

bryo cells in culture. A
 potential for carcinogenicity 

of this chem
ical, w

hich is w
idely used by hum

ans, is suggested. H
ow

ever, the 
carcinogenic risk of this chem

ical to hum
ans m

ay be reduced by factors regulating in 
vivo dose levels.” Tsutsui T, S

uzuki N
, O

hm
ori M

. (1984) S
odium

 fluoride-induced 
m

orphological and neoplastic transform
ation, chrom

osom
e aberrations, sister chrom

atid 
exchanges, and unscheduled D

N
A

 synthesis in cultured syrian ham
ster em

bryo cells. 
C

ancer R
esearch 44:938-41.  

42. 
“ A

 significant increase in the frequency of chrom
osom

e 
aberrations at the chrom

atid level w
as observed in treated cells in a dose-dependent 

m
anner... These results suggest that N

aF causes D
N

A
 dam

age in hum
an diploid 

fibroblasts in culture.”  Tsutsui T, S
uzuki N

, O
hm

ori M
, M

aizum
i H

. (1984). C
ytotoxicity, 

chrom
osom

e aberrations and unscheduled D
N

A
 synthesis in cultured hum

an diploid 
fibroblasts induced by sodium

 fluoride. M
utation R

esearch 139:193-8.  
43. 

“The effect of treatm
ent of cultured hum

an oral keratinocytes w
ith 

sodium
 fluoride (N

aF) has been investigated w
ith respect to induction of unscheduled 

D
N

A
 synthesis (U

D
S

)... S
ignificant levels of U

D
S

 w
ere induced in a dose-related fashion 

by N
aF treatm

ent. The results suggest that N
aF causes D

N
A

 dam
age in cultured hum

an 
oral keratinocytes.” Tsutsui T, Ide K

, M
aizum

i H
. (1984). Induction of unscheduled D

N
A

 
synthesis in cultured hum

an oral keratinocytes by sodium
 fluoride. M

utation R
esearch 

140:43-8. 
44. 

“The study, by light and fluorescent m
icroscopy, of sternal and 
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fem
oral bone m

arrow
 taken from

 young S
w

iss m
ice exposed for period up to 280 days to 

elevated levels of sodium
 fluoride in drinking w

ater, has revealed m
orphologic 

abnorm
alities in cell structure and m

itotic figure form
ation in im

m
ature leukocytes. 

A
lterations in the content and distribution of R

N
A

 and D
N

A
 also appear after several 

w
eeks of exposure... The results of this investigation indicate that young leukocytes 

chronically exposed to elevated fluoride levels have the potential for an irreversible shift 
tow

ard the form
ation of neoplasm

.” G
reenberg S

R
. (1982). Leukocyte response in young 

m
ice chronically exposed to fluoride. Fluoride 15: 119-123.  

45. 
“H

um
an leucocytes in the cultures in vitro w

ere exposed to the 
action of lead and fluorine ions... B

oth factors caused structural and quantitative 
aberrations in the chrom

osom
e set, w

hich seem
s to indicate their m

utagenic character. It 
is notew

orthy that the sm
allest of the applied concentrations of fluorine ions (3.15 x 10-

5M
) is equal to the concentration of these ions in the running w

ater of S
zczecin, given 

for the prevention of caries.” Jachim
czak D

, S
kotarczak B

. (1978). The effect of fluorine 
and lead ions on the chrom

osom
es of hum

an leucocytes in vitro. G
enetica P

olonica 19: 
353-7. 

46. 
“These findings indicate that H

F in addition to being a m
utagenic 

agent is also able to reduce crossing over in certain chrom
osom

e segm
ents.” M

oham
ed 

A
H

. (1977). C
ytogenetic effects of hydrogen fluoride gas on m

aize. Fluoride 10: 157-
164. 

47. 
“w

hile N
aF can be a potent m

eiotic m
utagen in the particular in 

vitro experim
ental situations reported here, the variation of in vitro sensitivity betw

een 
the m

ouse (w
hich nevertheless show

ed som
e oocyte abnorm

ality w
hen tested in vivo) 

and the higher form
s (cow

 and ew
e) w

ould suggest an assessm
ent of abnorm

al progeny 
from

 the latter species for chrom
osom

al abnorm
alities in N

aF-contam
inated areas, as a 

reasonable next step for ascertaining the probability of the m
utagenicity of this 

com
pound.”  Jagiello G

, Lin JS
. (1974). S

odium
 fluoride as potential m

utagen in 
m

am
m

alian eggs. A
rchives of E

nvironm
ental H

ealth 29:230-5. 
48. 

“Tw
o strains of D

rosophila m
elanogaster w

ere treated w
ith sub-

lethal levels of gaseous hydrogen fluoride for six w
eeks. E

gg sam
ples w

ere collected at 
various tim

es for hatchability determ
inations. A

dults reared from
 these sam

ples w
ere 

evaluated for fecundity and fertility. Treatm
ent w

ith H
F caused a m

arked reduction in 
hatchability and fecundity in the m

ore sensitive strain. M
ale fertility w

as depressed but 
fem

ale fertility rem
ained stable over the test period. The reduction of these param

eters 
in the offspring of populations subjected to low

 levels of atm
ospheric H

F contam
ination 

for prolonged periods suggests that H
F causes genetic dam

age.” G
erdes R

A
, et al. 

(1971). The effects of atm
ospheric hydrogen fluoride upon D

rosophila m
elanogaster. II. 

Fecundity, hatchability and fertility. A
tm

ospheric E
nvironm

ent 5:117-122. 
49. 

“G
enetic differences w

ere observed in the response of the 
progeny of treated flies. The m

aintenance of a population at sub-lethal concentrations of 
H

F revealed an apparent accum
ulation of of physiological abberations resuting in sterility 

in the treated flies. R
esults indicate that treatm

ent increased the incidence of genetic 
abberations as m

easured by at least tw
o param

eters.” G
erdes R

A
. (1971). The influence 

of atm
ospheric hydrogen fluoride on the frequency of sex-linked recessive lethals and 

sterility in D
rosophila M

elanogaster. Fluoride 4: 25-29. 
50. 

“M
aize seedlings of the genotype A

1A
2C

1W
x w

ere fum
igated in 

grow
th cham

bers w
ith hydrogen fluoride (H

F) at a concentration of about 3 ug/m
3. The 

experim
ent w

as run for 10 days, w
ith the first group of treated plants rem

oved from
 the 

cham
bers after 4 days and then at intervals of 2 days. M

icrosporocyte sm
ears from

 the 
treated plants revealed chrom

osom
al aberations that included asynaptic regions, 

translocations, inversions, and bridges plus fragm
ents or fragm

ents by them
selves. It is 
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believed that these abnorm
alities w

ere due to the physiological effect of H
F causing the 

chrom
osom

es to becom
e sticky and/or to the occurrence of chrom

atid breakage 
follow

ed by reunion to form
 structural changes. These findings indicate that H

F is a 
m

utagenic agent.” M
oham

ed A
H

. (1970). C
hrom

osom
al changes in m

aize induced by 
hydrogen fluoride gas. C

anadian Journal of G
enetics and C

ytology 12: 614-620. 
51. 

“S
tudies on the effects of H

F on m
eiotic chrom

osom
es of 

tom
atoes indicated a trend tow

ard a higher frequency of chrom
osom

al aberrations w
ith 

an increase in the fum
igation period. It w

as indicated that H
F w

as capable of inducing 
paracentric inversions w

ith the possibility of the induction of deficiencies, duplications or 
even translocations. The progeny obtained from

 the treated plants produced a num
ber of 

abnorm
al phenotypes, the sam

e as, or sim
ilar to, know

n m
utations. Further studies in 

m
aize m

icrosporocytes for plants treated w
ith H

F confirm
ed the cytological results 

obtained in tom
atoes w

ith clear evidence of the occurrence of inversions, translocations 
and deficiencies. These results suggest that H

F seem
s to affect prim

arily the D
N

A
 

m
olecule by blocking its replication, probably through its action on the enzym

atic 
system

.” M
oham

ed A
H

. (1969). C
ytogenetic effects of hydrogen fluoride on plants. 

Fluoride 2: 76-84. 
52. 

“From
 the results, it is clear that N

aF, not being m
utagenic by 

itselft, interacts w
ith the m

echanism
 of m

utation induction by X
-irradiation in fully m

ature 
sperm

atozoa. In fact, the enhancing effect has been observed in 21 out of 23 
experim

ents w
here pre-treatm

ent w
ith N

aF w
as com

pared to that w
ith saline.” M

ukerjee 
R

N
, S

obels FH
. (1968). The effect of sodium

 fluoride and idoacetam
ide on m

utation 
induction by X

-irradiation in m
ature sperm

atozoa of drosophila. M
utation R

esearch 6: 
217- 25. 

53. 
A

s acknow
ledged by the U

.S
. N

ational Toxicology P
rogram

 there 
is a “biological plausibility” of a link betw

een fluoride exposure and osteosarcom
a. The 

biological plausibility centers around three facts: 1) B
one is the principal site of fluoride 

accum
ulation, particularly during the grow

th spurts of childhood; 2) Fluoride is a 
m

utagen w
hen present at sufficient concentrations, and 3) Fluoride can artificially 

stim
ulate the proliferation of bone cells (osteoblasts). In addition to its biological 

plausibility, there is now
 a substantive body of evidence indicating that fluoride can in 

fact induce osteosarcom
as in both anim

als and hum
ans.  

54. 
M

ost notably, a recent national case control study conducted by 
scientists at H

arvard U
niversity found a significant relationship betw

een fluoride 
exposure and osteosarcom

a am
ong boys, particularly if exposed to fluoridated w

ater 
betw

een the ages of 6 and 8 (the m
id-childhood grow

th spurt).  The H
arvard study’s 

findings are consistent w
ith the U

.S
. N

ational Toxicology P
rogram

’s congressionally-
m

andated fluoride/cancer study in rats; the N
ational C

ancer Institute’s 1990 analysis of 
osteosarcom

a rates am
ong young m

ales in fluoridated versus unfluoridated areas in the 
U

.S
., and the N

ew
 Jersey D

epartm
ent of H

ealth’s 1992 analysis of osteosarcom
a rates 

am
ong young m

ales in fluoridated versus unfluoridated areas of C
entral N

ew
 Jersey.  

55. 
In addition, tw

o later independent analyses of N
C

I’s national 
cancer data also found a relationship betw

een fluoridation and osteosarcom
a am

ong 
young m

ales (Y
iam

ouyiannis 1993; Takahashi 2001). The evidence - laboratory, anim
al, 

and hum
an - suggests that fluoride could either directly initiate, or contribute to, the 

developm
ent of osteosarcom

a in boys under the age of 20.  
56. 

“O
steosarcom

a presents the greatest a priori plausibility as a 
potential cancer target site because of fluoride’s deposition in bone, the N

TP
 anim

al 
study findings of borderline increased osteosarcom

as in m
ale rats, and the know

n 
m

itogenic effect of fluoride on bone cells in culture. P
rinciples of cell biology indicate that 

stim
uli for rapid cell division increase the risks for som

e of the dividing cells to becom
e 
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m
alignant, either by inducing random

 transform
ing events or by unm

asking m
alignant 

cells that previously w
ere in nondividing states.” N

ational R
esearch C

ouncil. (2006). 
Fluoride in D

rinking W
ater: A

 S
cientific R

eview
 of E

P
A

’s S
tandards. N

ational A
cadem

ies 
P

ress, W
ashington D

.C
. p 275. 

57. 
“ It is biologically plausible that fluoride affects the incidence rate 

of osteosarcom
a, and that this effect w

ould be strongest during periods of grow
th, 

particularly in m
ales. First, approxim

ately 99%
 of fluoride in the hum

an body is contained 
in the skeleton w

ith about 50%
 of the daily ingested fluoride being deposited directly into 

calcified tissue (bone or dentition). S
econd, fluoride acts as a m

itogen, increasing the 
proliferation of osteoblasts and its uptake in bone increases during periods of rapid 
skeletal grow

th. In the young, the hydroxyapatite structure of bone m
ineral exists as 

m
any extrem

ely sm
all crystals each surrounded by an ion-rich hydration shell, providing 

a greater surface area for fluoride exchange to occur.”  B
assin E

B
, W

ypij D
, D

avis R
B

, 
M

ittlem
an M

A
. (2006). A

ge-specific Fluoride E
xposure in D

rinking W
ater and 

O
steosarcom

a (U
nited S

tates). C
ancer C

auses and C
ontrol 17: 421-8. 

58. 
“if fluoride w

ere to exert a neoplastic effect, it is reasonable to 
expect that this m

ight be expressed in a tissue that accum
ulates fluoride. This w

ould 
include bone, and, therefore, there is biological plausibility for an association betw

een 
sodium

 fluoride adm
inistration and the developm

ent of bone osteosarcom
as.” N

ational 
Toxicology P

rogram
 [N

TP
] (1990). Toxicology and C

arcinogenesis S
tudies of S

odium
 

Fluoride in F344/N
 R

ats and B
6C

3f1 M
ice. Technical report S

eries N
o. 393. N

IH
 P

ubl. 
N

o 91-2848. N
ational Institute of E

nvironm
ental H

ealth S
ciences, R

esearch Triangle 
P

ark, N
.C

.  
59. 

“it w
ould appear that sodium

 fluoride is genotoxic in a num
ber of 

genetic toxicity assays, through as yet undeterm
ined m

echanism
s. S

o, a neoplastic 
effect in a tissue that accum

ulates fluoride w
ould appear possible.” B

ucher J. (1990). 
P

eer R
eview

 of D
raft Technical R

eport of Long-Term
 Toxicology and C

arcinogenesis 
S

tudies and Toxicity S
tudy, S

odium
 Fluoride; R

esearch Triangle P
ark, N

orth C
arolina, 

Thursday, A
pril 26, 1990. p. 30-31. 

60. 
“[T]he carcinogenicity of fluoride is consistent w

ith grow
th 

stim
ulation of osteoblasts, unscheduled D

N
A

 synthesis by hum
an fibroblasts, and 

transform
ation of em

bryonal ham
ster fibroblasts into transplantable sarcom

a cells. 
O

steoblasts are differentiated fibroblasts, and fluoride is accum
ulated in the skeleton. 

Therefore, osteosarcom
a w

ould be the natural target effect to look for in a cancer 
bioassay of fluoride, and an excess of osteosarcom

a in rats exposed to fluoride in 
drinking w

ater clearly confirm
s an a priori hypothesis.” Freni S

.C
., G

aylor, D
.W

. (1992). 
International trends in the incidence of bone cancer are not related to drinking w

ater 
fluoridation. C

ancer 70: 611-8.  
61. 

“W
hen fluoride exposure increases, the follow

ing bone responses 
generally occur: 1) an increase in the num

ber of osteoblasts, 2) an increase in the rate of 
bone form

ation, 3) an increase in the serum
 activity of alkaline phosphatase, and 4) an 

inhibition of osteoblastic acid phosphatase... The increase in osteoblast proliferation and 
activity m

ay increase the probability that these cells w
ill undergo m

alignant 
transform

ation.” G
elberg K

H
. (1994). C

ase-control study of osteosarcom
a. D

octoral 
Thesis, Y

ale U
niversity. p. 13. 
62. 

“B
ecause the origin of osteosarcom

a is considered to be 
osteoblastic/osteogenic cells, the ability of sodium

 fluoride to induce chrom
osom

e 
aberrations in these cells provides a m

echanistic basis for the occurrence of 
osteosarcom

as observed in sodium
 fluoride treated anim

als in the N
TP

 study. Ingested 
fluoride is accum

ulated in bone, suggesting that osteoblastic/osteogenic cells in the 
bone m

icroenvironm
ent can be exposed to high levels of fluoride during bone form

ation. 
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O
ur data and the N

TP
 findings provide evidence that bone can be an organ for N

aF 
carcinogenesis.” M

ihashi M
, Tsutsui T. (1996). C

lastogenic activity of sodium
 fluoride to 

rat vertebral body-derived cells in culture. M
utation R

esearch 368:7-13.  
63. 

“O
steosarcom

as of the bone w
ere observed in 3/80 (4%

) high-
dose and in 1/50 (2%

) m
id-dose m

ale rats. A
n additional osteosarcom

a, w
hich w

as 
determ

ined to be of subcutaneous origin, w
as observed in a fourth high-dose rat. N

o 
osteosarcom

as w
ere seen in controls or in m

ale rats receiving 25 ppm
. The neoplasm

s 
w

ere clearly m
alignant (one m

etastasized to the lung) and there w
as com

plete 
agreem

ent concerning the diagnoses at both the Q
uality A

ssessm
ent and the P

athology 
W

orking G
roup stages of histopathology review

... 
O

steosarcom
as (in bone or extraskeletal) are not com

m
only observed in control 

m
ale rats in N

TP
 studies. The historical incidence in control m

ale rats from
 dosed feed 

or w
ater studies is 10/2,106 (0.47%

)... 
The four osteosarcom

as of bone (one in the m
id-dose and three in the high-dose 

groups) in the current studies occurred w
ith a statistically significant dose-response 

trend by the logistic regression test (P
=0.027); the pairw

ise com
parison of the incidence 

in the high-dose group versus that in controls w
as no statistically significant (P

=0.099). 
The statistical significance of the trend test is increased (P

=0.010) w
hen the 

subcutaneous osteosarcom
a in the fourth high-dose rat is included in the incidence, but 

the pairw
ise com

parison rem
ains not significant (P

=0.057). The incidence of bone 
osteosarcom

as of 3/80 and the incidence of all osteosarcom
as of 4/80 in the high-dose 

m
ale rats are both significantly greater than the rate of 0.6%

 for osteosarcom
as and 

osteom
as at all sites in control m

ale rats in the historical database... 
To sum

m
arize these considerations, a sm

all num
ber of osteosarcom

as occurred 
in m

id- and high-dose m
ale rats. These neoplasm

s occurred w
ith a significant dose 

response trend, but at a rate w
tihin the upper range of incidences previously seen in 

control m
ale rats in N

TP
 studies. Three of the tum

ors arose in the vertebra, a site not 
com

m
only associated w

ith chem
ically induced osteosarcom

as. B
one is know

n to 
accum

ulate fluoride, and fluoride has been show
n to be genotoxic to som

e m
am

m
alian 

cells in culture. N
o osteosarcom

as w
ere seen in fem

ale rats, and several osteosarcom
as 

seen in m
ice occurred w

ith an incidence that did not suggest a relationship w
ith sodium

 
fluoride exposure. Taken together, the current findings are inconclusive, but are w

eakly 
supportive of an association betw

een sodium
 fluoride adm

inistration and the occurrence 
of osteosarcom

as in m
ale rats.”  N

ational Toxicology P
rogram

 [N
TP

] (1990). Toxicology 
and C

arcinogenesis S
tudies of S

odium
 Fluoride in F344/N

 R
ats and B

6C
3f1 M

ice. 
Technical report S

eries N
o. 393. N

IH
 P

ubl. N
o 91-2848. N

ational Institute of 
E

nvironm
ental H

ealth S
ciences, R

esearch Triangle P
ark, N

.C
. p. 71-73. 

64. 
“S

uch a (dose-dependent) trend associated w
ith the occurrence of 

a rare tum
our in the tissue in w

hich fluoride is know
n to accum

ulate cannot be casually 
dism

issed.” W
orld H

ealth O
rganization. (2002). E

nvironm
ental H

ealth C
riteria 227: 

FLU
O

R
ID

E
S

. W
orld H

ealth O
rganization, G

eneva.  
65. 

“A
t the request of the C

om
m

ittee, w
e have enclosed a brief 

description of the tim
e trends for bone and joint cancers and for osteosarcom

as in the 
S

urveillance, E
pidem

iology and E
nd R

esults (S
E

E
R

) P
rogram

 of the N
ational C

ancer 
Institute (N

C
I), and the relationship of these trends to fluoridation of drinking w

ater 
supplies. The S

E
E

R
 P

rogram
, begun in 1973, is a group of population-based cancer 

registries that covers approxim
ately 10%

 of the U
.S

. population... Table 1 presents the 
data for the entire S

E
E

R
 program

 split into 2 tim
e periods (1973-80 and 1981-87). The 

incidence of all bone and joint cancers over all ages increased slightly betw
een these 

tw
o periods. W

hen exam
ined by age, the only increase occurred for the rates am

ong 
those under age 20, w

here an 18%
 rise occurred for the sexes com

bined, reflecting a 
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23%
 rise in m

ales and a 13%
 rise in fem

ales. W
hen osteosarcom

as are considered 
separately, there w

as essentially no change in the incidence rate over tim
e for the sexes 

com
bined, reflecting the averaging of an 18%

 rise for m
ales and an 11%

 decline am
ong 

fem
ales. A

m
ong m

ales, the upw
ard trend resulted m

ainly from
 the experience of those 

under age 20, w
hose rates rose from

 0.36 to 0.55 (53%
). 

It w
as possible to evaluate these sam

e trends for groupings of counties w
ithin the 

S
E

E
R

 areas that w
ere “non-fluoridated” as w

ell as for those undergoing abrupt 
fluoridation at som

e tim
e before the establishm

ent of the S
E

E
R

 program
... A

s show
n in 

Table 2, the pattern for the entire S
E

E
R

 program
 of a rising rate of bone and joint 

cancers at all ages com
bined, due m

ainly to trends under age 20, w
as seen in the 

“fluoridated” counties but not in the “non-fluoridated” counties. Tables 3 and 4 are 
restricted to the patterns am

ong m
ales. O

nce again, the larger increase in m
ales under 

age 20 seen in the aggregate data for all bone and joint cancers is seen only in the 
“fluoridated” counties. For osteosarcom

as am
ong m

ales, increases w
ere seen for those 

under age 20 in both the “fluoridated” and “non-fluoridated” areas, although m
ore 

prom
inently in the “fluoridated” counties.  

 
B

ased on these data, one could conclude that sum
m

arized over all ages and 
both sexes, there w

ere no m
eaningful tim

e trends in incidence of these tum
ors. 

H
ow

ever, for bone and joint cancers, tem
poral increases w

ere seen am
ong those under 

age 20 in both sexes. For osteosarcom
as, there w

ere som
e increases, but only am

ong 
young m

ales. In addition, these patterns w
ere associated w

ith the fluoridation status of 
the counties for w

hich these trends w
ere assessed...In sum

m
ary, analysis of incidence 

data from
 the S

E
E

R
 program

 has revealed som
e age- and sex-specific increases over 

tim
e for bone and joint cancers, and for osteosarcom

as, w
hich are m

ore prom
inent in 

fluoridated than in non-fluoridated areas. H
ow

ever, on further analysis these increases 
are unrelated to the tim

ing of fluoridation, and thus are not linked to the fluoridation of 
w

ater supplies.” H
oover R

N
, et al. (1990). Tim

e trends for bone and joint cancers and 
osteosarcom

as in the S
urveillance, E

pidem
iology and E

nd R
esults (S

E
E

R
) P

rogram
. 

N
ational C

ancer Institute. In: D
H

H
S

 (1991).  
66. 

“R
ecently, a national study of drinking w

ater fluoridation at the 
country level found a significant association w

ith osteosarcom
a incidence am

ong m
ales 

under 20 years of age (H
oover et al., 1991). H

ow
ever, the m

eaning of the association 
w

as questioned by the authors because of the absence of a linear trend of association 
w

ith the duration of tim
e for w

hich the w
ater supplies w

ere fluoridated... A
s a follow

-up to 
the study by H

oover et al., a sm
all study of sim

ilar design w
as initiated by the N

ew
 

Jersey D
epartm

ent of H
ealth to com

pare drinking w
ater fluoridatiuon at the m

unicipal 
level w

ith the m
unicpal residence of osteosarcom

a cases at the tim
e of diagnosis... The 

study observed an association betw
een fluoridation of w

ater and osteosarcom
as am

ong 
m

ales under 20 years of age in seven C
entral N

ew
 Jersey counties.”  C

ohn P
D

. (1992). 
A

 B
rief R

eport O
n The A

ssociation O
f D

rinking W
ater Fluoridation A

nd The Incidence of 
O

steosarcom
a A

m
ong Y

oung M
ales. N

ew
 Jersey D

epartm
ent of H

ealth: E
nvironm

ental 
H

ealth S
ervice: 1- 17 Fluoride &

 O
steosarcom

a - A
nalysis of N

ational C
ancer Instiute’s 

N
ational D

ata &
 N

ew
 Jersey H

ealth D
epartm

ent’s D
ata (Y

iam
ouyiannis 1993):  

67. 
“R

ecent studies show
ing substantial increases in the incidence of 

bone cancer and osteosarcom
a in m

ales (but not fem
ales) exposed to fluoride gave us 

the unique opportunity of using fem
ales as a control group to determ

ine w
hether there is 

a link betw
een fluoridation and bone cancer in m

ales. U
sing three different data bases, 

w
e found that 1) the bone cancer incidence rate w

as as m
uch as 0.95 cases a year per 

100,000 population higher in m
ales under age 20 living in fluoridated areas; 2) the 

osteosarcom
a incidence rate w

as 0.85 new
 cases a year per 100,000 population higher 

in m
ales under age 20 living in fluoridated areas; and 3) for m

ales of all ages, the bone 
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cancer death rate and bone cancer incidence rate w
as as m

uch as 0.23 and 0.44 cases 
higher per 100,000 population, respectively, in fluoridated areas. These findings indicate 
that fluoridation is linked to an increase in bone cancer and deaths from

 bone cancer in 
hum

an populations am
ong m

ales under age 20 and that this increase in bone cancer is 
probably all due to an increase in osteosarcom

a caused by fluoride.”  Y
iam

ouyiannis JA
. 

(1993). Fluoridation and cancer: The biology and epidem
iology of bone and oral cancer 

related to fluoridation. Fluoride 26:83-96 
68. 

“A
ge-specific and age-standardized rates (A

S
R

) of registered 
cancers for nine com

m
unities in the U

.S
.A

. (21.8 m
illion inhabitants, m

ainly w
hite) w

ere 
obtained from

 IA
R

C
 data (1978-82, 1983-87, 1988-92)... The incidence rate of bone 

cancer as the m
ean of three five-years A

S
R

s w
as significantly correlated w

ith FD
 

(fluoridated w
ater) only in m

ales, w
ith C

IR
-100 of 1.22, w

hereas in 1978-82 it show
ed a 

high C
IR

-100 of 2.53 Takahashi K
., A

kiniw
a K

., N
arita K

. (2001). R
egression analysis of 

cancer incidence rates and w
ater fluoride in the U

.S
.A

. based on IA
C

R
/IA

R
C

 (W
H

O
) 

data (1978-1992). International A
gency for R

esearch on C
ancer. Journal of 

E
pidem

iology 11:170-9. 
69. 

“S
ignificant increases in the frequencies of chrom

osom
e 

aberrations w
ere induced in a dose- and treatm

ent tim
e-dependent fashion w

hen N
aF 

w
as adm

inistered to [rat vertebral bone] cells at 0.5 and 1.0 m
M

 for 24 and 48 h. The 
results indicate that N

aF is genotoxic to rat vertebrae, providing a possible m
echanism

 
for the vertebrae, as a target organ of N

aF carcinogenesis.” M
ihashi M

, Tsutsui T. 
(1996). C

lastogenic activity of sodium
 fluoride to rat vertebral body-derived cells in 

culture. M
utation R

esearch 368:7-13. 
70. 

 “W
e observed that for m

ales diagnosed before the age of 20 
years, fluoride level in drinking w

ater during grow
th w

as associated w
ith an increased 

risk of osteosarcom
a, dem

onstrating a peak in the odds ratios from
 6 to 8 years of age. 

A
ll of our m

odels w
ere rem

arkably robust in show
ing this effect, w

hich coincides w
ith the 

m
id-childhood grow

th spurt. For fem
ales, no clear association betw

een fluoride in 
drinking w

ater during grow
th and osteosarcom

a em
erged.”  B

assin E
B

, W
ypij D

, D
avis 

R
B

, M
ittlem

an M
A

. (2006). A
ge-specific Fluoride E

xposure in D
rinking W

ater and 
O

steosarcom
a (U

nited S
tates). C

ancer C
auses and C

ontrol 17: 421-8. 
71. 

Freni S
.C

., G
aylor, D

.W
. (1992). International trends in the 

incidence of bone cancer are not related to drinking w
ater fluoridation. C

ancer 70: 611-8. 
72. 

G
elberg K

.H
., Fitzgerald E

.F., H
w

ang S
., D

ubrow
 R

. (1995). 
Fluoride exposure and childhood osteosarcom

a: a case-control study. A
m

erican Journal 
of P

ublic H
ealth 85:1678-83. 

73. 
H

rudey S
.E

., S
oskolne C

.L., B
erkel J., Fincham

 S
. (1990). 

D
rinking w

ater fluoridation and osteosarcom
a. C

anadian Journal of P
ublic H

ealth 
81(6):415-6. 

74. 
M

ahoney M
.C

., N
asca P

.C
., B

urnett W
.S

., M
eius J.M

. (1991). 
B

one cancer incidence rates in N
ew

 Y
ork S

tate: tim
e trends and fluoridated drinking 

w
ater. A

m
erican Journal of P

ublic H
ealth 81: 475-9. 

75. 
M

cG
uire S

.M
., V

anable E
.D

., M
cG

uire M
.H

., B
uckw

alter J.A
., 

D
ouglass C

.W
. (1991). Is there a link betw

een fluoridated w
ater and osteosarcom

a? 
Journal of the A

m
erican D

ental A
ssociation 122:38-45. 

76. 
M

oss M
.E

., K
anarek M

.S
., A

nderson H
.A

., H
anrahan L.P

., 
R

em
ington P

.L. (1995). O
steosarcom

a, seasonality, and environm
ental factors in 

W
isconsin, 1979-1989. A

rchives of E
nvironm

ental H
ealth 50:235-41. 

77. 
O

perskalski E
.A

., et al. (1987). A
 case-control study of 

osteosarcom
a in young persons. A

m
erican Journal of E

pidem
iology 126:118-26. 
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E. 

Likely and Possible D
am

age to K
idney:  Teratogenicity, A

ltered 
G

row
th, Functional D

eficit and D
eath. 

1. 
A

s noted by D
r. E

dw
ard G

roth, a veteran S
enior S

cientist at 
C

onsum
ers U

nion: 

“It seem
s probable that som

e people w
ith severe or long-term

 renal disease, 
w

hich 
m

ight 
not 

be 
advanced 

enough 
to 

require 
hem

odialysis, 
can 

still 
experience reduced fluoride excretion to an extent that can lead to fluorosis, or 
aggravate skeletal com

plications associated w
ith kidney disease... It has been 

estim
ated that one in every 25 A

m
ericans m

ay have som
e form

 of kidney 
disease; it w

ould seem
 im

perative that the m
agnitude of risk to such a large sub-

segm
ent of the population be determ

ined through extensive and careful study. To 
date, how

ever, no studies of this sort have been carried out, and none is 
planned” (G

roth 1973; D
octoral Thesis; S

tanford U
niversity).  

B
ecause the kidney accum

ulates m
ore fluoride than all other soft tissues (w

ith 
the exception of the pineal gland), there is concern that excess fluoride exposure m

ay 
contribute to kidney disease - thus initiating a “vicious cycle” w

here the dam
aged 

kidneys increase the accum
ulation of fluoride, causing in turn further dam

age to the 
kidney, bone, and other organs.  

The possibility that fluoride exposure can cause direct dam
age to kidney tissue is 

supported by a long line of anim
al and hum

an studies.  

In studies on fluoride-exposed anim
als, kidney dam

age has been reported at 
levels as low

 as 1 ppm
 if the anim

als consum
e the w

ater for long periods of tim
e.  

In hum
ans, elevated rates of kidney dam

age are frequently encountered am
ong 

populations w
ith skeletal fluorosis. In addition, several case reports suggest that som

e 
individuals w

ith kidney disease can experience significant recovery in their clinical signs 
and sym

ptom
s follow

ing the provision of fluoride-free w
ater.  

2. 
“E

pithelia in lung, skin, and kidney are often exposed to fluoride, 
and tissue dam

age in lung and kidney due to fluoride is w
ell docum

ented. N
evertheless, 

the biological effects of fluoride on epithelia are poorly investigated. In the present study, 
w

e report effects of sodium
 fluoride (N

aF) on the differentiation of a hum
an epithelial cell 

line, H
aC

aT. These cells m
ay serve as a keratinocyte m

odel, because they express a 
w

ide 
spectrum

 
of 

keratins 
(K

s), 
and 

they 
associate 

into 
stratified 

tissue-like 
arrangem

ents along w
ith changes in their keratin pattern. N

aF w
as added to the culture 

m
edium

 at concentrations of 0.5 and 5 m
M

. . . . The changes in keratin expression w
ere 

not reversed by w
ithdraw

al of fluoride. Taken together, N
aF at high dose blocked 

term
inal 

differentiation 
of 

H
aC

aT 
cells, 

visible 
by 

keratin 
expression 

and 
failing 

stratification. This effect m
ay disturb tissue form

ation due to altered cell interactions.” 
P

rado E
, W

urtz T, Ferbus D
, S

habana E
H

, Forest N
, B

erdal A
. S

odium
 fluoride 

influences the expression of keratins in cultured keratinocytes.  C
ell B

iol Toxicol. 2010 
A

ug 1 
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3. 
“Fluoride, of all inorganic substances, is am

ong the least likely to 
be 

identified 
by 

a 
routine 

toxicological 
analysis. 

A
cute 

poisonings 
w

ith 
salts 

of 
hydrofluoric or fluorosilicic acid, how

ever, although relatively uncom
m

on, m
ay occur. . . . 

In the first case, the results w
ere: blood - 130m

ugF/m
l, stom

ach - 1150m
ugF/g, sm

all 
intestine content - 19.6m

ugF/g, kidney - 56.0m
ugF/g, and urine - 1940m

ugF/m
l. In the 

second case, the contents of fluorine and zinc in blood and internal organs w
ere the 

follow
ing: blood - 6.03m

ugF/m
l, 23.8m

ugZn/m
l; brain - 1.39m

ugF/g, 7.54m
ugZn/g; 

stom
ach - 152m

ugZn/g; stom
ach content - 293m

ugF/g, 84.4m
ugZn/g; sm

all intestine - 
37.5m

ugZn/g; sm
all intestine content - 63.4m

ugF/g, 19.6m
ugZn/g; liver - 9.49m

ugF/g, 
81.0m

ugZn/g; kidney - 29.6m
ugF/g, 39.2m

ugZn/g; and exceeded the norm
al levels of 

these elem
ents in biological m

aterial m
any tim

es.”  Lech T.  Fatal cases of acute suicidal 
sodium

 and accidental zinc fluorosilicate poisoning. R
eview

 of acute intoxications due to 
fluoride com

pounds.  Forensic S
ci Int. 2010 Jul 22. 

4. 
“Therefore it can be concluded that black berry adm

inistration 
could m

inim
ize the toxic effects of fluoride indicating its free radical-scavenging and 

potent 
anti-oxidant 

activities.” 
H

assan 
H

A
, 

A
bdel-A

ziz 
A

F., 
Food 

C
hem

 
Toxicol. 

E
valuation of free radical-scavenging and anti-oxidant properties of black berry against 

fluoride toxicity in rats. 2010 A
ug-S

ep;48(8-9):1999-2004. E
pub 2010 M

ay 22 
5. 

“R
ats received a single intravenous injection of H

FA
 (3.2, 6.4, or 

9.6 (LD
(5)) m

g/kg) or saline.  .  .  .  C
onclusions: W

e consider that acute nephrotoxicity 
of 

H
FA

 
caused 

renal 
injury, 

and 
the 

harm
ful 

effects 
of 

H
FA

 
w

ere 
subsequently 

aggravated by its delayed m
etabolism

.”  M
itsui G

, D
ote T, Y

am
adori E

, Im
anishi M

, 
N

akayam
a S

, O
hnishi K

, K
ono K

. Toxicokinetics and M
etabolism

 D
eteriorated by A

cute 
N

ephrotoxicity after a S
ingle Intravenous Injection of H

ydrofluoric A
cid in R

ats. J O
ccup 

H
ealth. 2010 O

ct 12 
6. 

“The results indicate that the affected regions contain m
oderate to 

high levels of fluoride.” C
hronic kidney diseases of uncertain etiology (C

K
D

ue) in S
ri 

Lanka: 
geographic 

distribution 
and 

environm
ental 

im
plications. 

C
handrajith 

R
, 

N
anayakkara S

, Itai K
, A

turaliya TN
, D

issanayake C
B

, A
beysekera T, H

arada K
, 

W
atanabe T, K

oizum
i A

. E
nviron G

eochem
 H

ealth. 2010 S
ep 18.  

7. 
“These data suggest that oim

 (O
steogenesis im

perfecta m
urine) 

m
ice have reduced bone strength due to hom

otrim
eric type I collagen, independent of 

bone 
fluoride 

content.” 
 

C
arleton 

S
M

, 
W

hitford 
G

M
, 

P
hillips 

C
L. 

D
ietary 

fluoride 
restriction does not alter fem

oral biom
echanical strength in col1a2-deficient (oim

) m
ice 

w
ith type I collagen glom

erulopathy. J N
utr. 2010 O

ct;140(10):1752-6. E
pub 2010 A

ug 
19. 

8. 
“S

elective low
 (15 m

g sodium
 fluoride (N

aF)/L) and relatively high 
(150 m

g N
aF/L) doses of in vivo fluoride (F) treatm

ent to S
w

iss albino m
ice through 

drinking w
ater elicited organ-specific toxicological response. A

ll the F-exposed groups 
show

ed severe alterations in both liver and kidney architectures, but there w
as no 

significant change in the rate of w
ater consum

ption and body w
eight.”   C

hattopadhyay 
A

, P
odder S

, A
garw

al S
, B

hattacharya S
. Fluoride-induced histopathology and synthesis 

of stress protein in liver and kidney of m
ice. A

rch Toxicol. 2010 S
ep 22. [E

pub ahead of 
print] 

9. 
“[A

] fairly substantial body of research indicates that patients w
ith 

chronic renal insufficiency are at an increased risk of chronic fluoride toxicity. P
atients 

w
ith reduced glom

erular filtration rates have a decreased ability to excrete fluoride in the 
urine. These patients m

ay develop skeletal fluorosis even at 1 ppm
 fluoride in the 

drinking w
ater... The N

ational K
idney Foundation in its ‘P

osition P
aper on Fluoride—

1980’ as w
ell as the K

idney H
ealth A

ustralia express concern about fluoride retention in 
kidney patients. They caution physicians to m

onitor the fluoride intake of patients w
ith 
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advanced stages of kidney diseases. H
ow

ever, a num
ber of reasons w

ill account for the 
failure to m

onitor fluoride intake in patients w
ith stages 4 and 5 of chronic kidney 

diseases and to detect early effects of fluoride retention on kidneys and bone. The safety 
m

argin for exposure to fluoride by renal patients is unknow
n, m

easurem
ents of fluoride 

levels are not routine, the onset of skeletal fluorosis is slow
 and insidious, clinical 

sym
ptom

s of this skeletal disorder are vague, progression of renal functional decline is 
m

ultifactorial and physicians are unaw
are of side effects of fluoride on kidneys or bone.” 

S
chiffl H

. (2008). Fluoridation of drinking w
ater and chronic kidney disease: absence of 

evidence is not evidence of absence. N
ephrology D

ialysis Transplantation 23:411. 
10. 

“Individuals w
ith kidney disease have decreased ability to excrete 

fluoride in urine and are at risk of developing fluorosis even at norm
al recom

m
ended 

lim
it of 0.7 to 1.2 m

g/l.” B
ansal R

, Tiw
ari S

C
. (2006). B

ack pain in chronic renal failure. 
N

ephrology D
ialysis Transplantation 21:2331-2332.  
11. 

“P
ersons w

ith renal failure can have a four fold increase in skeletal 
fluoride content, are at m

ore risk of spontaneous bone fractures, and akin to skeletal 
fluorosis even at 1.0 ppm

 fluoride in drinking w
ater.” A

yoob S
, G

upta A
K

. (2006). 
Fluoride in D

rinking W
ater: A

 R
eview

 on the S
tatus and S

tress E
ffects. C

ritical R
eview

s 
in E

nvironm
ental S

cience and Technology 36:433–487  
12. 

“In patients w
ith reduced renal function, the potential for fluoride 

accum
ulation in the skeleton is increased. It has been know

n for m
any years that people 

w
ith renal insufficiency have elevated plasm

a fluoride concentrations com
pared w

ith 
norm

al healthy persons and are at a higher risk of developing skeletal fluorosis.” 
N

ational R
esearch C

ouncil. (2006). Fluoride in D
rinking W

ater: A
 S

cientific R
eview

 of 
E

P
A

’s S
tandards. N

ational A
cadem

ies P
ress, W

ashington D
.C

. p140 .  
13. 

“S
keletal fluorosis seem

s possible, especially in hot clim
ates or 

w
ith renal com

prom
ise, from

 drinking excessive quantities of instant or bottled teas. O
ur 

observations support the need for better understanding of the am
ounts and system

ic 
effects of fluoride in teas.”  W

hyte M
. (2006). Fluoride levels in bottled teas. A

m
erican 

Journal of M
edicine 119:189-190. 

14. 
“W

e hypothesize that elevated serum
 F levels m

ight contribute to 
the disturbances in m

ineral ion hom
eostasis that are observed in patients w

ith C
R

I 
[C

hronic R
enal Insufficiency]. This is of particular concern since the incidence of dental 

fluorosis has increased due to increased F– uptake from
 m

ultiple fluoridated sources. 
The ubiquitous presence of F in food and beverage products regardless of the degree of 
w

ater fluoridation suggests that the overall F exposure in individuals w
ith C

R
I m

ay need 
to be m

ore closely m
onitored.” M

athias R
S

, et al. (2000). Increased fluoride content in 
the fem

ur grow
th plate and cortical bone of urem

ic rats. P
ediatric N

ephrology 14:935–
939 

15. 
“It is im

portant to control the intake of this elem
ent [fluoride] and 

the prolonged use of fluoridated dental products in the subjects w
ith chronic renal 

insufficiency, to avoid a risk of fluorosis.”  Torra M
, et al. (1998). S

erum
 and urine 

fluoride concentration: relationships to age, sex and renal function in a non-fluoridated 
population. S

cience of the Total E
nvironm

ent 220: 81-5. 
16. 

“[A
] fairly substantial body of research indicates that people w

ith 
kidney dysfunction are at increased risk of developing som

e degree of skeletal fluorosis. 
... H

ow
ever, there has been no system

atic survey of people w
ith im

paired kidney 
function to determ

ine how
 m

any actually suffer a degree of skeletal fluorosis that is 
clearly detrim

ental to their health.” H
ilem

an B
. (1988). Fluoridation of w

ater.Q
uestions 

about 
health 

risks 
and 

benefits 
rem

ain 
after 

m
ore 

than 
40 

years. 
C

hem
ical 

and 
E

ngineering N
ew

s A
ugust 1, 1988, 26-42.  
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17. 
“It seem

s probable that som
e people w

ith severe or long-term
 

renal disease, w
hich m

ight not be advanced enough to require hem
odialysis, can still 

experience 
reduced 

fluoride 
excretion 

to 
an extent 

that 
can 

lead 
to 

fluorosis, 
or 

aggravate skeletal com
plications associated w

ith kidney disease... It has been estim
ated 

that one in every 25 A
m

ericans m
ay have som

e form
 of kidney disease; it w

ould seem
 

im
perative that the m

agnitude of risk to such a large sub-segm
ent of the population be 

determ
ined through extensive and careful study. To date, how

ever, no studies of this 
sort have been carried out, and none is planned.” G

roth, E
. (1973). Tw

o Issues of 
S

cience and P
ublic P

olicy: A
ir P

ollution C
ontrol in the S

an Francisco B
ay A

rea, and 
Fluoridation of C

om
m

unity W
ater S

upplies. P
h.D

. D
issertation, D

epartm
ent of B

iological 
S

ciences, S
tanford U

niversity, M
ay 1973. 

18. 
“It w

ould not be surprising if there w
ere som

e undetected cases of 
skeletal fluorosis in the A

ustralian population in individuals w
ith pathological thirst 

disorders 
and/or 

im
paired 

renal 
function. 

H
ow

ever, 
the 

m
atter 

has 
not 

been 
system

atically exam
ined. This m

atter should be the subject of careful and system
atic 

review
.”  N

ational H
ealth and M

edical R
esearch C

ouncil. (1991). The effectiveness of 
w

ater fluoridation. C
anberra, A

ustralia: A
ustralian G

overnm
ent P

ublishing S
ervice. 

19. 
“Though fluorosis is prevalent in certain geographic parts of the 

w
orld, it is likely to occur in other parts... in people w

ith latent kidney disease even w
hen 

they consum
e relatively low

er am
ounts of fluoride than in endem

ic regions.” R
eddy D

R
, 

et al. (1993). N
euro-radiology of skeletal fluorosis. A

nnals of the A
cadem

y of M
edicine, 

S
ingapore 22(3 S

uppl):493-500. 
20. 

“Im
pairm

ent of renal function can prolong the plasm
a half-life and 

contribute to clinical toxicity at low
er concentrations of fluoride intake.”  Fisher R

L, et al. 
(1989). E

ndem
ic fluorosis w

ith spinal cord com
pression. A

 case report and review
. 

A
rchives of Internal M

edicine 149: 697-700. 
21. 

“P
ersons w

ith chronic renal failures constitute a possible group at-
risk w

ith respect to the occurrence of skeletal fluorosis, because of an increased fluoride 
retention after oral intake. B

ased on the results of one study, in w
hich the difference in 

retention betw
een nephritic patients and healthy persons w

as quantified (average 
retention: 65%

 and 20%
, respectively), a total daily intake of about 1.5 m

g appears to be 
the m

axim
um

 acceptable intake for nephritic patients. In view
 of the lim

itations of this 
com

parative study and of the individual differences in retention and sensitivity, this figure 
m

ust only be regarded as an indication.”  N
ational Institute for P

ublic H
ealth and 

E
nvironm

ental P
rotection. (1989). Integrated criteria docum

ent fluorides. R
eport N

o 
758474010. The N

etherlands. 
22. 

“The skeletal com
plication of fluoride is m

ore com
m

on in renal 
disease. B

ecause of the im
pairm

ent in renal excretion of fluoride, high circulating 
concentrations of fluoride m

ay be achieved in renal disease.” P
ak C

Y
. (1989). Fluoride 

and osteoporosis. P
roceedings of the S

ociety for E
xperim

ental B
iology and M

edicine 
191: 278-86. 

23. 
“Fluoridation of drinking w

ater up to 1.2 ppm
 apparently does not 

pose a potential risk to bone provided the renal function is norm
al... W

e should, 
how

ever, recognize that it is difficult to give a strict value for a safe fluoride concentration 
in drinking w

ater, because individual susceptibility to fluoride varies.” A
rnala I, et al. 

(1985). E
ffects of fluoride on bone in Finland. H

istom
orphom

etry of cadaver bone from
 

low
 and high fluoride areas. A

cta O
rthopaedica S

candinavica 56(2):161-6. 
24. 

“B
ecause the kidney is the m

ain pathw
ay of fluoride excretion, 

patients w
ith chronic renal failure are especially vulnerable to osseous accum

ulation of 
ingested fluoride and to potentially deleterious effects.” Fisher JR

, et al. (1981). S
keletal 

fluorosis from
 eating soil. A

rizona M
edicine 38: 833-5. 
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25. 
“The finding of adverse effects in (kidney) patients drinking w

ater 
w

ith 2 ppm
 of fluoride suggests that a few

 sim
ilar cases m

ay be found in patients 
im

bibing 1 ppm
, especially if large volum

es are consum
ed, or in heavy tea drinkers and 

if fluoride is indeed the cause.”  Johnson W
, et al. (1979). Fluoridation and bone disease 

in renal patients. In: E
 Johansen, D

R
 Taves, TO

 O
lsen, E

ds. C
ontinuing E

valuation of 
the U

se of Fluorides. A
A

A
S

 S
elected S

ym
posium

. W
estview

 P
ress, B

oulder, C
olorado. 

pp. 275-293. 
26. 

“In the hum
an body, the kidneys are probably the m

ost crucial 
organ during the course of low

-dose long-term
 exposure to fluoride. H

ealthy kidneys 
excrete 50 to 60%

 of the ingested dose (M
arier and R

ose 1971). K
idney m

alfunction can 
im

pede this excretion, thereby causing an increased deposition of fluoride into bone. 
M

arier (1977) has review
ed data show

ing that, in persons w
ith advanced bilateral 

pyelonephritis, the skeletal fluoride content can be 4-fold that of sim
ilarly-exposed 

persons w
ith norm

al kidneys. S
im

ilarly, M
ernagh et al. (1977) have reported a 4-fold 

higher skeletal fluoride content in persons w
ith the renal failure of osteodystrophy. It has 

also been show
n (S

eidenberg et al. 1976; H
anhijarvi 1975) that plasm

a F- levels can be 
3 ½

 to 5 tim
es higher than norm

al in persons w
ith renal insufficiency. It is thus apparent 

that persons afflicted w
ith som

e types of kidney m
alfunction constitute another group 

that is m
ore “at risk” than is the general population.”  M

arier J, R
ose D

. (1977). 
E

nvironm
ental Fluoride. N

ational R
esearch C

ouncil of C
anada. A

ssociate C
om

m
itte on 

S
cientific C

riteria for E
nvironm

ental Q
uality. N

R
C

C
 N

o. 16081. 
27. 

“It is generally agreed that w
ater fluoridation is safe for persons 

w
ith norm

al kidneys. S
ystem

ic fluorosis in patients w
ith dim

inished renal function, 
how

ever, seem
s a reasonable possibility. In such patients, fluoride m

ay be retained w
ith 

resulting higher tissue fluoride levels than in persons w
ith norm

al renal function.”  Juncos 
LI, D

onadio JV
. (1972). R

enal failure and fluorosis. Journal of the A
m

erican M
edical 

A
ssociation 222:783-5.  

28. 
“P

rolonged polydipsia (excessive thirst) m
ay be hazardous to 

persons w
ho live in areas w

here the levels of fluoride in drinking w
ater are not those 

usually associated w
ith significant fluorosis.”  S

auerbrunn B
J, et al. (1965). C

hronic 
fluoride intoxication w

ith fluorotic radiculom
yelopathy. A

nnals of Internal M
edicine 63: 

1074-1078. 
29. 

“The question of the effect of w
ater containing 1 p.p.m

. upon 
patients w

ith severe im
pairm

ent of kidney function requires special consideration in view
 

of the fact that radiologic evidence of chronic fluorosis has been found in tw
o persons 

w
ith 

severe 
kidney 

disease 
w

ho 
died 

at 
the 

early 
ages 

of 
22 

and 
23 

years, 
respectively...” H

eyroth F. (1952). H
earings B

efore the H
ouse S

elect C
om

m
ittee to 

Investigate the U
se of C

hem
icals in Foods and C

osm
etics, H

ouse of R
epresentatives, 

82
nd C

ongress, P
art 3, W

ashington D
.C

., G
overnm

ent P
rinting O

ffice, p. 28.  
30. 

“A
ll patients w

ith dental fluorosis and anem
ia and/or signs of renal 

im
pairm

ent should have radiographic exam
inations of the skeletal system

 to rule out the 
existence of fluoride osteosclerosis... It is likely that the reason our patient retained 
fluorine in his bones w

as that he had renal dam
age of long standing; w

ithout this the 
osteosclerosis m

ight not have developed.” Linsm
an JF, M

cM
urray C

A
. (1943). Fluoride 

osteosclerosis from
 drinking w

ater. R
adiology 40: 474-484. 

31. 
“Fluoride 

is 
bone-seeking 

due 
to 

its 
high 

affinity 
for 

calcium
 

phosphate and therefore accum
ulates in bone. R

adiological changes can be quite 
sim

ilar to changes of renal osteodystrophy, and therefore the diagnosis m
ay be m

issed 
unless specifically investigated.” B

ansal R
, Tiw

ari S
C

. (2006). B
ack pain in chronic renal 

failure. N
ephrology D

ialysis Transplantation 21:2331-2332.  
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32. 
“[R

]enal disease and fluoride cause sim
ilar changes. This overlap 

m
akes it very difficult to assess the effect of fluoride per se in these patients.” Johnson 

W
, et al. (1979). Fluoridation and bone disease in renal patients. In: E

 Johansen, D
R

 
Taves, TO

 O
lsen, E

ds. C
ontinuing E

valuation of the U
se of Fluorides. A

A
A

S
 S

elected 
S

ym
posium

. W
estview

 P
ress, B

oulder, C
olorado. pp. 275-293. 

33. 
“The findings of osteosclerosis, osteom

alacia and increased bone 
resorption have been confirm

ed in experim
ental fluorosis in anim

als. It can be seen, 
therefore, that fluoride bone disease could m

im
ic renal osteodystrophy.”  C

ordy P
E

, et 
al. (1974). B

one disease in hem
odialysis patients w

ith particular reference to the effect 
of fluoride. Transactions of the A

m
erican S

ociety of A
rtifical Internal O

rgans 20: 197-202. 
34. 

“[T]he 
observed 

changes 
(osteom

alacia, 
osteitis 

fibrosa 
and 

osteoporosis) w
ere sim

ilar to those induced by high doses of fluoride in hum
ans and 

experim
ental anim

als, in w
hich w

idened osteoid seam
s have been observed, and w

here 
increased areas of resorption due to secondary hyperparathyroidism

 m
ay be seen.”  

 P
osen G

A
, et al. (1971). R

enal osteodystrophy in patients on long-term
 hem

odialysis 
w

ith fluoridated w
ater. Fluoride 4: 114- 128. 

35. 
“O

steosclerosis 
from

 
chronic 

renal 
disease 

associated 
w

ith 
secondary hyperparathyroidism

 m
ay produce sim

ilar changes (as fluorosis), and indeed 
m

ay 
have 

intensified 
the 

findings 
(of 

fluorosis) 
in 

one 
of 

our 
patients.”  

S
O

U
R

C
E

: 
M

orris 
JW

. 
(1965). 

S
keletal 

fluorosis 
am

ong 
indians 

of 
the 

A
m

erican 
S

outhw
est. A

m
erican Journal of R

oentgenology, R
adium

 Therapy &
 N

uclear M
edicine 

94: 608-615. 
36. 

In 
the 

fluoride-treated 
patients, 

“w
e 

observed 
osteoclasts 

resorbing bone beneath osteoid seam
s, and fragm

ents of osteoid isolated in the bone 
m

arrow
. This type of resorption beneath unm

ineralized bone m
atrix is often observed in 

osteom
alacia, particularly that caused by renal abnorm

alities and associated secondary 
hyperparathyroidism

.” Lundy M
W

, et al. (1995). H
istom

ophom
etric analysis of iliac crest 

bone 
biopsies 

in 
placebo-treated 

versus 
fluoride-treated 

subjects. 
O

steoporosis 
International 5:115-129. 

37. 
“D

uring our field studies our attention w
as draw

n to the high 
incidence of bone disease and bony leg deform

ities w
ith clinical invalidism

 in children 
exposed to high intake of endem

ic fluoride in drinking w
ater. D

ue to variable and 
unusual clinical features, these children (w

ith fluorosis) had often been m
istaken for 

rickets, renal osteodystrophy, osteosclerosis and hereditary osteopathies etc.” Teotia M
, 

Teotia S
P

, S
ingh K

P
. (1998). E

ndem
ic chronic fluoride toxicity and dietary calcium

 
deficiency interaction syndrom

es of m
etabolic bone disease and deform

ities in India: 
year 2000. Indian Journal of P

ediatrics 65:371-81.  
38. 

“A
 40-year-old A

m
erican Indian w

om
an w

ith chronic pyelonephritis 
and 

renal 
failure 

com
plained 

of 
progressive 

m
uscular 

w
eakness, 

fatigue, 
and 

increasingly severe pain in her ribs, low
 back, and left hip. X

-ray study of these areas 
show

ed evidence of osteosclerosis, com
patible w

ith either renal osteodystrophy or 
skeletal 

fluorosis... 
N

o 
other 

pathologic 
changes 

w
ere 

apparent 
in 

the 
bones 

or 
ligam

ents...” 
Fisher 

JR
, 

et 
al. 

(1981). 
S

keletal 
fluorosis 

from
 

eating 
soil. 

A
rizona 

M
edicine 38: 833-5.  

39. 
 “H

um
an kidneys... concentrate fluoride as m

uch as 50-fold from
 

plasm
a to urine. P

ortions of the renal system
 m

ay therefore be at higher risk of fluoride 
toxicity than m

ost soft tissues.” N
ational R

esearch C
ouncil. (2006). Fluoride in D

rinking 
W

ater: A
 S

cientific R
eview

 of E
P

A
’s S

tandards. N
ational A

cadem
ies P

ress, W
ashington 

D
.C

. p236. 
40. 

“B
ased on these studies it is know

n that, am
ong soft tissues, the 

kidney has the highest fluoride concentrations. This is m
ainly attributable to high 
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concentrations w
ithin the tubular and interstitial fluids in the m

edullary papillary regions.”  
W

hitford G
. (1996). The M

etabolism
 and Toxicity of Fluoride. 2

nd R
evised E

dition. 
K

arger: B
asel. p 30.  (N

O
TE

: S
ince the publication of this report, it has been discovered 

that the soft tissue of the pineal gland contains higher fluoride levels than the kidney.) 
41. 

“E
ffects in the kidneys are of the first to be seen in fluoride 

exposure of m
am

m
als. The reason for this is considered to be the relative high 

concentrations of fluoride found in the kidneys and in the urine during exposure.” 
H

ongslo C
F, H

ongslo JK
, H

olland R
I. (1980). Fluoride sensitivity of cells from

 different 
organs. A

cta P
harm

acologica et Toxicologica 46:73-77.  
42. 

“O
B

JE
C

TIV
E

: To explore the dose-effect relationship of w
ater 

fluoride levels and renal dam
age in children and observe the difference of renal function 

betw
een high-loaded fluoride people and dental fluorosis people in the sam

e w
ater 

fluoride level region. M
E

TH
O

D
S

: 210 children w
ere divided into seven groups in term

 of 
drinking w

ater fluoride levels and w
hether they suffered from

 dental fluorosis. Fluoride 
concentrations in urine and serum

 and activities of urine N
A

G
 and gam

m
a-G

T w
ere 

determ
ined. R

E
S

U
LTS

: The urine and serum
 fluoride of high-loaded fluoride people and 

dental fluorosis people increased com
pared w

ith control, m
oreover fluoride contents in 

urine and serum
 increased gradually w

ith the increase of fluoride level in drinking w
ater. 

U
rine N

A
G

 and gam
m

a-G
T activities significantly increased in dental fluorosis people 

from
 area of 2.58 m

g/L fluoride in drinking w
ater and in those tw

o groups from
 area of 

4.51 m
g/L fluoride in drinking w

ater. M
oreover, there existed an obvious dose-effect 

relationship betw
een the drinking w

ater fluoride concentration and N
A

G
 and gam

m
a-G

T 
activity. C

O
N

C
LU

S
IO

N
: O

ver 2.0 m
g/L fluoride in drinking w

ater can cause renal 
dam

age in children, and the dam
age degree increases w

ith the dinking w
ater fluoride 

content. R
enal dam

age degree is not related to w
hether the children suffered from

 
dental fluorosis and m

ainly due to w
ater fluoride concentration.” Liu JL, X

ia T, Y
u Y

Y
, 

S
un X

Z, Zhu Q
, H

e W
, Zhang M

, W
ang A

. (2005). [The dose-effect relationship of w
ater 

fluoride levels and renal dam
age in children] W

ei S
heng Y

an Jiu. 34(3):287-8. 
43. 

“In m
y m

edical practice I have encountered tw
o cases in w

hich 
fluoridated w

ater interfered w
ith kidney function. O

ne of these, M
iss G

.L., 27 years old, 
had been under m

y care from
 July 1966 to S

eptem
ber 1969 for allergic nasal and sinus 

disease. S
he had a congenital cystic kidney necessitating consultation w

ith a urologist. 
A

s show
n by its inability to excrete indigo carm

ine, a dye em
ployed as an indicator of 

kidney function, the left kidney w
as not w

orking and w
as slated for rem

oval. This patient 
also reported having pains and num

bness in arm
s and legs, spasticity of the bow

els, 
ulcers in the m

outh, headaches, and a progressive general disability - sym
ptom

s of 
possible intolerance to fluoride - for about 15 years. H

er w
ater supply (H

ighland P
ark, 

M
ichigan) had been fluoridated since S

eptem
ber 1952. O

n February 1, 1967, I instructed 
her to avoid fluoridated w

ater for drinking and cooking. W
ithin a few

 w
eeks all the above-

m
entioned sym

ptom
s disappeared, and another kidney dye test on June 12, 1967, 

astonishingly revealed that the left kidney had begun to function again! A
 follow

-up 5 
years later revealed that the patient had rem

ained in good health as long as she 
refrained from

 drinking fluoridated w
ater. 

44. 
The other patient, M

rs E
.P

., 39 years old, w
ho visited m

e on 
A

ugust 25, 1969, had advanced pyelitis of the left kidney, beginning w
ith osteosclerotic 

changes in the pubic bones, and exostosis at the sternum
, accom

panied by the sam
e 

clinical picture as in the patient just discussed. The function of the diseased kidney and 
the other sym

ptom
s im

proved m
arkedly w

ithin six w
eeks after she stopped drinking the 

m
unicipal w

ater in M
idland, M

ichigan (fluoridated since January 1946). Tw
enty-four hour 

urinary 
fluoride 

excretions 
before 

and 
after 

the 
tests 

w
ere 

2.39 
and 

4.20 
m

g, 
respectively. For m

ost of her life she had resided in Lubbock, Texas (w
ater supply 
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fluoride 
then 

4.4 
ppm

). 
The 

developm
ent 

of 
osteosclerosis 

in 
this 

case 
w

as 
not 

surprising, since - as recorded in fluoridated E
vanston, Illinois, and also in a fluoridated 

Finnish com
m

unity - kidney patients retain as m
uch as 60%

 m
ore fluoride than do 

persons in norm
al health. In the Finnish w

ork blood fluoride levels w
ere 3 to 4 tim

es 
higher 

than 
norm

al 
in 

the 
patients 

w
ith 

renal 
disorders.”  

W
aldbott G

L, et al. (1978). Fluoridation: The G
reat D

ilem
m

a. C
oronado P

ress, Inc., 
Law

rence, K
ansas. pp. 155-156.  

45. 
“E

vidence of chronic fluoride intoxication, associated w
ith renal 

tubular dysfunction in the group of FM
B

D
 patients, brings to focus the possibility that 

fluoride toxicity m
ay be responsible for both bone and kidney disease in FM

B
D

... 
E

vidence is available in the literature to support our observation of fluoride-induced renal 
dam

age.” H
arinarayan C

V
, et al. (2006). Fluorotoxic m

etabolic bone disease: an osteo-
renal syndrom

e caused by excess fluoride ingestion in the tropics. B
one 39: 907-14.  

46. 
“R

enal 
function 

especially 
glom

erular 
filtration 

rate 
w

as 
very 

sensitive 
to 

fluoride 
exposure. 

Inorganic 
phosphate 

concentrations 
in 

urine 
w

ere 
significantly low

er in the residents in fluorosis areas in C
hina than in non-fluorosis area 

in C
hina and Japan.... The results show

 that exposure to excess fluoride has caused 
dental/skeletal fluorosis and reduced glom

erular filtration rate in the residents living in 
fluorosis areas..” A

ndo M
, et al. (2001). H

ealth effects of fluoride pollution caused by 
coal burning. S

cience of the Total E
nvironm

ent 271(1-3):107-16. 
47. 

“W
e report a case of fluoride intoxication related to potom

ania of 
V

ichy w
ater, a highly m

ineralized w
ater containing 8.5 m

g/L of fluoride. Features of 
fluoride osteosclerosis w

ere prom
inent and end-stage renal failure w

as present. The 
young age of the patient, the long duration of high fluoride intake, and the absence of 
other 

cause 
of 

renal 
insufficiency 

suggest 
a 

causal 
relationship 

betw
een 

fluoride 
intoxication and renal failure.” Lantz O

, et al. (1987). Fluoride-induced chronic renal 
failure. A

m
erican Journal of K

idney D
isorders 10(2):136-9. 

48. 
“K

idney dam
age (1) in distal and proxim

al tubular function, (2) in 
glom

erular filtration, occurred in 40 to 60 year olds residing in E
l Q

uel an endem
ic 

fluorosis area in S
outhern A

lgeria com
pared to norm

als from
 A

lgiers. Functional renal 
disturbances are proportional to the degree of fluoride accum

ulation w
hich incrases in 

relation to: a) the level of fluoride in drinking w
ater, b) the fluoride level in nails and c) the 

radiological grade (O
 I II III) of fluorosis.” R

eggabi M
, et al. (1984). R

enal function in 
residents of an endem

ic fluorosis area in southern A
lgeria. Fluoride 17: 35-41. 

49. 
“C

om
plete 

urine 
exam

inations 
including 

urea, 
creatinine 

and 
fluoride clearances w

ere carried out on 25 cases of endem
ic fluorosis... In 10 healthy 

nonfluorotic 
subjects 

urea, 
creatinine 

and 
fluoride 

clearances 
w

ere 
m

easured 
sim

ultaneously as a control. The follow
ing results w

ere obtained: The m
ean values for 

m
axim

um
 urea clearance and standard urea clearance w

ere low
 com

pared to m
ean 

control values. The decline in creatinine and fluoride clearances com
pared to the 

controls w
as statistically significant, an indication that chronic fluoride intoxication leads 

to a distinct im
pairm

ent of glom
erular function in hum

an beings.” Jolly S
S

, et al. (1980). 
K

idney changes and kidney stones in endem
ic fluorosis. Fluoride 13: 10-16. 

50. 
“The kidney function of 25 radiologically proven cases of endem

ic 
fluorosis 

w
as 

studied 
at 

the 
M

edical 
C

ollege 
of 

P
atiala. 

E
vidence 

of 
statistically 

significant decrease in creatinine clearance is presented. S
om

e structural abnorm
alities 

in 
kidneys 

have 
been 

described. 
N

o 
significant 

tubular 
abnorm

alities 
could 

be 
dem

onstrated by w
ater loading and w

ater deprivation tests.” S
ingla V

P
, et al. (1976). 

The kidneys. Fluoride 9: 33-35.  
51. 

“The question is w
hether the chronic excessive fluoride intake 

caused the renal dam
age (either directly or indirectly) or w

hether the system
ic fluorosis 
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w
as due to im

paired renal function.” Juncos LI, D
onadio JV

 Jr. (1972). R
enal failure and 

fluorosis. Journal of the A
m

erican M
edical A

ssociation 222(7):783-5. 
52. 

“The distribution of findings suggestive of not-norm
al genitourinary 

conditions w
as approxim

ately the sam
e for the fluoride-exposed group and the control 

group except for the incidence of album
inuria w

hich w
as found to be higher in the 

exposed group. This finding and its distribution in the subgroups suggest the possibility 
of a relationship betw

een fluoride exposure and increased excretion of album
in in the 

urine.” D
erryberry O

M
, et al. (1963). Fluoride exposure and w

orker health. A
rchives of 

E
nvironm

ental H
ealth 6: 503-511. 

53. 
“There is evidence from

 anim
al experim

ents that fluoride in large 
am

ounts causes gross alterations of renal structure and decreased tubular function. 
Injury w

ith necrosis of the colum
nar cells lining the proxim

al convoluted tubules is the 
prim

ary lesion... K
idney function tests w

ere done in 28 of our cases. B
lood urea ranged 

from
 15 to 20 m

g/100 m
l w

ith an average of 33. U
rea clearance w

as done in only six 
cases and show

ed im
paired function in five. The ratio of the concentration of inorganic 

phosphorous excreted in the urine to that in the serum
 is approxim

ately 50 in norm
al 

subjects. This value increases w
ith renal insufficiency. It averaged 67 in our cases. W

e 
found significant am

inoaciduria in 4 cases. The concentration and dilution tests w
ere 

essentially norm
al. O

ther kidney function tests w
ere not done, but the existence of 

am
inoaciduria, slightly increased blood urea, im

pairm
ent of urea clearance, and a high 

phosphorus ratio as described all suggest a subtle disturbance of kidney function w
hich 

needs further elaboration.” S
ingh A

, et al. (1963). E
ndem

ic fluorosis. E
pidem

iological, 
clinical and biochem

ical study of chronic fluoride intoxication in P
unjab. M

edicine 42: 
229-246. 

54. 
“O

f the 19 patients in the series, 12 w
ere exam

ined for the 
presence of album

inuria, and this w
as found to be present in 11. The urinary excretion of 

fluorine dam
ages the kidney, w

hich results in the com
m

on finding of album
inuria... R

enal 
dam

age does appear to be a frequent occurrence and is probably due to the excretion of 
fluorine, analagous to renal dam

age caused by heavy m
etals.” K

um
ar S

P
, H

arper R
A

. 
(1963). Fluorosis in A

den. B
ritish Journal of R

adiology 36: 497-502. 
55. 

“U
rea 

C
learance 

Test: 
This 

test 
(V

an 
S

lyke 
m

ethod) 
w

as 
perform

ed in fourteen cases... The results show
ed m

arked im
pairm

ent of renal function. 
The m

ean figures for the m
axim

um
 and standard clearance w

ere 26.24 and 39.67%
 of 

the norm
al respectively.” S

iddiqui A
H

. (1955). Fluorosis in N
algonda district, H

yderabad-
D

eccan. B
ritish M

edical Journal ii (D
ec 10): 1408-1413. 

56. 
“O

steosclerosis 
m

ay 
be 

a 
dangerous 

sequel 
to 

the 
chronic 

ingestion of fluorine-containing w
ater supplies, since it m

ay give rise to a secondary 
anem

ia 
due 

to 
encroachm

ent 
upon 

the 
blood-form

ing 
m

arrow
. 

There 
is 

also 
the 

possibility of kidney dam
age due to chronic fluorem

ia.” Linsm
an JF, M

cM
urray C

A
. 

(1943). Fluoride osteosclerosis from
 drinking w

ater. R
adiology 40: 474-484. 

57. 
“R

enal function w
as tested by determ

ination of the filtration rate, 
blood urea clearance, uric acid clearance, and chloride clearance. (a) Filtration rate - ... 
In six cases, the filtration rate w

as below
 the norm

al low
er lim

it and in three cases w
as 

w
ithin norm

al lim
its or above. (b) B

lood urea clearance - This w
as estim

ated by van 
S

lyke’s m
ethod. In all the cases the figures w

ere below
 the norm

al low
er lim

it and in 
som

e very m
uch below

 the lim
it. The filtration rate and blood urea clearance values 

show
 that, in the m

ajority of the cases, kidney function is im
paired, in som

e m
arkedly 

so.” S
hortt H

E
, et al. (1937). E

ndem
ic fluorosis in the M

adras presidency. Indian Journal 
of M

edical R
esearch 25: 553-568.  

58. 
“In the 1960s, the w

idespread use of the inhalational anaesthetic 
m

ethoxyflurane w
as associated w

ith a significant occurrence of postoperative renal 
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dysfunction. This w
as attributed to hepatic biotransform

ation of m
ethoxyflurane and 

subsequent release of inorganic fluoride ions into the circulation. B
ased upon the clinical 

experience w
ith m

ethoxyflurane, serum
 fluoride concentrations exceeding 50 m

um
ol/l 

w
ere considered to be nephrotoxic.”  N

uscheler M
, et al. (1996). [Fluoride-induced 

nephrotoxicity: fact or fiction?]. A
naesthesist 45 S

uppl 1:S
32-40.  

59. 
“E

vidence for fluoride nephrotoxicity has accum
ulated largely from

 
the adverse effects of halogenated anesthetics on renal function.” P

artanen S
. (2002). 

Inhibition of hum
an renal acid phosphatases by nephrotoxic m

icrom
olar concentrations 

of fluoride. E
xperim

ental and Toxicologic P
athology 54(3):231-7.  

60. 
“The predom

inant factors in the production of m
ethoxyflurane 

nephrotoxicity appear to be high m
ethoxyflurane dosage and serum

 inorganic fluoride 
concentration.” M

azze R
I. (1976). M

ethoxyflurane nephropathy. E
nvironm

ental H
ealth 

P
erspectives 15:111-9. 

61. 
“K

idney 
dam

age 
can 

appear 
w

ithin 
a 

few
 

days 
follow

ing 
m

ethoxyflurane anesthesia. This phenom
enon w

as studied by C
ousins and M

azze 
(1973), w

ho reported that peak (i.e. transient) post-anesthesia plasm
a F- levels in 

afflicted hum
ans exceeded 90 um

ol/l. The nephrotoxicity w
as accom

panied by an 
increased urine volum

e of low
 osm

olarity, and increased thirst, w
ith the syndrom

e 
tending to obey a short-term

 dose-response pattern in m
an. M

azze et al. (1972) and 
C

ousins et al. (1974) have show
n that kidney dam

age in rats exposed to m
ethoxyflurane 

w
as caused by high inorganic fluoride concentrations and not by oxalic acid, w

hich is 
also a m

etabolic breakdow
n product of m

ethoxyflurane. Taves et al. (1972) also related 
the nephrotoxicity and polyuria to the m

etabolically released inorganic fluoride.” M
arier J, 

R
ose 

D
. 

(1977). 
E

nvironm
ental 

Fluoride. 
N

ational 
R

esearch 
C

ouncil 
of 

C
anada. 

A
ssociate C

om
m

itte on S
cientific C

riteria for E
nvironm

ental Q
uality. N

R
C

C
 N

o. 16081. 
62. 

“In 
the 

kidney, 
glom

erular 
hypercellularity 

and 
m

esangial 
proliferation w

as apparent in anim
als from

 both the N
aF and A

lF3 treatm
ent groups. 

C
ongruent w

ith the glom
erular changes w

as deposition of protein in the tubules. There 
w

as a significant increase in the extent of m
onocyte infiltration in the anim

als treated 
w

ith w
ith A

lF3 com
pared to controls... H

istological evidence of glom
erular distortions and 

other signs of kidney disorders w
ere found in anim

als in both the A
lF3 and N

aF groups, 
although expressed differently. It is possible that physiological alterations in kidney 
function, not related to histological evidence of injury, w

ere greater in the A
lF3 group 

than the N
aF group. The overall A

l content of the kidneys in the A
lF3 group w

as nearly 
double that found in the N

aF and control groups. S
ince the kidney is critical to the 

elim
ination of both N

a and A
l, such alterations m

ay have influenced the body burden of 
these elem

ents, detoxification in general, as w
ell as hom

eostasis of a variety of 
im

portant ions, such as calcium
.” V

arner JA
, et al. (1998). C

hronic adm
inistration of 

alum
inum

-fluoride and sodium
-fluoride to rats in drinking w

ater: A
lterations in neuronal 

and cerebrovascular integrity. B
rain R

esearch 784: 284-298. 
63. 

“The m
ean kidney enzym

e activity rate w
as m

easured at 0.3863 
for the control anim

als. In studies on experim
ental anim

als a m
arked reduction in kidney 

enzym
e activity w

as noted in the 1 ppm
 group; it w

as m
easured at 0.2016 show

ing 
47.8%

 decrease over the norm
al. A

nim
als in the 5, 10, and 100 ppm

 groups show
ed no 

further ostensible inhibition in activity rate.” S
ullivan W

D
. (1969). The in vitro and in vivo 

effects of fluoride on succinic dehydrogenase activity. Fluoride 2:168-175. 
64. 

“N
o gross lesions w

ere found in the kidneys. M
icroscopic 

exam
inations w

ere m
ade on the kidneys from

 6 anim
als w

hich had not received fluoride 
in the drinking w

ater, on 3 receiving 1 ppm
, on 1 receiving 5 ppm

, and on 6 receiving 10 
ppm

. Interstitial nephritis w
as observed in all the anim

als exam
ined histologically, and 

the severity increased in proportion to the level of the sodium
 fluoride in the drinking 
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w
ater. R

enal tubule hypertrophy and hyperplasia w
ere found in those anim

als receiving 
sodium

 fluoride in the w
ater but not in the 6 rats w

hich had not been given sodium
 

fluoride supplem
entation.” R

am
seyer W

F, et al. (1957). E
ffect of sodium

 fluoride 
adm

inistration on body changes in old rats. Journal of G
erontology 12: 14-19.  

65. 
“[K

]idneys of anim
als drinking w

ater w
ith containing 5 ppm

 fluoride 
show

ed certain cytochem
ical characteristics w

hich m
ay be interpreted in term

s of 
deleterious m

etabolic effects in the kidneys, w
hich excrete m

ost of the fluorides from
 the 

organism
. This is in agreem

ent w
ith som

e earlier reported observations that kidneys, 
m

ore than other organs of the body, begin to show
 m

icroscopic changes after prolonged 
daily ingestion levels of fluoride w

hich m
ay produce few

 gross changes other than 
fluoride storage in bones and teeth. O

gilvie (1948) show
ed that a dose of 7.5 m

g of 
sodium

 fluoride given intraperitoneally each day for 100 days to rats produced 
m

orphological changes in the kidneys w
hich included oedem

a in the interstitial 
connective tissue and increased vascularity of the glom

eruli and m
edulla. These 

observations suggest that fluoride com
pounds cannot be treated as totally harm

less 
w

hen adm
inistered over long periods of tim

e in relatively sm
all concentrations... It is 

believed that the increased thirst and polyyuria observed in fluoridated anim
als is a 

result of functional changes in the kidneys... O
ur studies show

 a significant change in the 
activity of succinate dehydrogenase in the kidneys of the anim

als m
aintained on higher 

levels of fluoride in the drinking w
ater.” M

anocha S
L, et al. (1975). C

ytochem
ical 

response of kidney, liver and nervous system
 to fluoride ions in drinking w

ater. 
H

istochem
ical Journal 7: 343-355.  

66. 
“O

ur study provides the first evidence that one of the effects of 
long-term

 F exposure is a change in expression of the plasm
a m

em
brane and 

endoplasm
ic reticulum

 C
a++ pum

ps in the kidney. In sum
m

ary, w
e provided rats w

ith 
fluoride in their drinking w

ater, w
hich produced graded, plasm

a fluoride concentrations 
that occur in hum

ans. O
ur studies show

ed that chronic high fluoride ingestion decreases 
the rate of C

a++ transport across renal tubule endoplasm
ic reticulum

 and plasm
a 

m
em

branes, and reduced the am
ount of E

R
 and P

M
 C

a++ pum
p protein present in the 

kidney m
em

branes. W
e conclude that chronic high fluoride ingestion m

ay decrease the 
expression, increase the breakdow

n, or increase the rate of turnover of plasm
a 

m
em

brane and endoplasm
ic reticulum

 C
a++ pum

p proteins and possibly other enzym
es 

as w
ell. The observed decreases in the rate of C

a++ transport and associated 
decreases in plasm

a m
em

brane and endoplasm
ic reticulum

 C
a++ pum

p expression 
could affect in vivo C

a++ hom
eostasis.” B

orke JL, W
hitford G

M
. (1999). C

hronic fluoride 
ingestion decreases 45C

a uptake by rat kidney m
em

branes. Journal of N
utrition 

129:1209-13.  67. 
“These results dem

onstrate that N
aF induces the process of 

apoptosis in renal tubules via activation of the B
ax expression and B

cl-2 suppression 
and this action is dose dependent; thus, apoptosis plays som

e role in the kidney injury 
induced by fluoride. O

ur data also suggest that O
P

N
 probably acts in a protective role 

against apoptosis in fluoride-treated renal cells.” X
u H

, et al. (2006). E
ffect of sodium

 
fluoride on the expression of bcl-2 fam

ily and osteopontin in rat renal tubular cells. 
B

iological Trace E
lem

ent R
esearch 109:55-60. 

68. 
“A

n experim
ent w

as carried out on S
prague-D

aw
ley rats (adult 

m
ales) that for 50 days w

ere adm
inistered, in the drinking w

ater, N
aF and N

aF w
ith 

caffeine (doses, respectively: 4.9 m
g of N

aF/kg body m
ass/24 h and 3 m

g of caffeine/kg 
body m

ass/24 h). D
isturbances w

ere noted in the functioning of kidneys, w
hich w

ere 
particularly noticeable after the adm

inistration of N
aF w

ith caffeine. C
hanges in the 

functioning of kidneys w
ere also confirm

ed by such param
eters as the level of creatinine, 

urea, protein, and calcium
. M

odifications of the enzym
atic antioxidative system
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(superoxide dism
utase, catalase, and glutathione peroxidase) and lipid peroxidation 

(m
alondialdehyde) w

ere also observed. C
hanges in the contents of the above 

param
eters as w

ell as pathom
orphological exam

inations suggest increased diuresis, 
resulting in dehydration of the rats exam

ined.” B
irkner E

, et al. (2006). Influence of 
S

odium
 Fluoride and C

affeine on the K
idney Function and Free-R

adical P
rocesses in 

that O
rgan in A

dult R
ats. B

iological Trace E
lem

ent R
esearch 109:35-48.  

69. 
“This experim

ent w
as designed to investigate the lipid 

peroxidation and histological effects of chronic fluorosis on first- and second-generation 
rat kidney tissues... H

ydropic epithelial cell degenerations and m
oderate tubular 

dilatation w
ere observed in som

e proxim
al and distal tubules. There w

ere m
arkedly focal 

m
ononuclear cell infiltrations and hem

orrhage at som
e areas of the interstitium

, 
especially at the corticom

edullar junction. M
ononuclear cell infiltrations w

ere also evident 
in som

e peritubular and perivascular areas. M
ost of the vascular structures w

ere 
congestive. M

any B
ow

m
an capsules w

ere narrow
ed. The severe degenerative changes 

in m
ost of the shrunken glom

erules and vascular congestion w
ere also observed.” 

K
araoz E

, et al. (2004). E
ffect of chronic fluorosis on lipid peroxidation and histology of 

kidney tissues in first- and second-generation rats. B
iological Trace E

lem
ent R

esearch 
102:199-208. 70. 

“S
om

e halogenated agents, especially m
ethoxyflurane, because 

of a higher level of fluoride production, induce a renal concentrating defect that could be 
related to an ascending lim

b im
pairm

ent. W
e investigated the m

echanism
s of fluoride 

toxicity on an im
m

ortalized cell line... The results suggest that the N
a-K

-A
TP

ase pum
p is 

a m
ajor target for fluoride toxicity in H

enle’s loop.” C
ittanova M

L, et al. (2002). Fluoride 
ion toxicity in rabbit kidney thick ascending lim

b cells. E
uropean Journal of 

A
naesthesiology 19(5):341-9. 

71. 
“The purpose of this study w

as to assess renal dam
age in 

experim
ental fluorosis. Y

oung albino rabbits w
ere injected w

ith 5, 10, 20, and 50 m
g 

N
aF/kg body w

eight/day for fifteen w
eeks and then sacrificed. N

o significant clinical 
signs of toxicity w

ere found in anim
als exposed to the low

est dose. A
t the higher doses, 

how
ever, the cytoachitecture of the kidneys exhibited increasing am

ounts of cloudy 
sw

ellings, degeneration of tubular epithelia, tissue necrosis, extensive vacuolization in 
renal tubules, hypertrophy and atrophy of glom

eruli, exudation, interstitial oedem
a, and 

interstitial nephritis. These changes in the kidneys result in im
paired renal function in 

chronic fluoride intoxication.” S
hashi A

, et al. (2002). Toxic effects of fluoride on rabbit 
kidney. Fluoride 35: 38-50.  

72. 
“Fluoride nephropathy w

as exhibited as decreased fluoride 
excretion and appearance of urinary B

2 m
icroglobulin.” C

ao J, et al. (2001). P
revention 

of brick teas fluorosis in rats w
ith low

-fluoride brick tea on laboratory observation. Food &
 

C
hem

ical Toxicology 39: 615-619. 
73. 

“The toxicokinetics of F w
ere studied by analyzing plasm

a 
concentration of F after intravenous injection of 2.86, 5.71 and 8.57 m

g/kg into m
ale 

W
istar rats. A

 dose-response relationship w
as recognized betw

een these F doses and 
renal tissue injury.” D

ote T, et al. (2000). Toxicokinetics of intravenous fluoride in rats 
w

ith renal dam
age caused by high-dose fluoride exposure. International A

rchives of 
O

ccupational and E
nvironm

ental H
ealth 73 S

uppl:S
90-2. 

74. 
“R

esults show
ed that the total phospholipid content significantly 

decreased in the kidney of the rats treated w
ith high doses of fluoride and the m

ain 
species influenced w

ere phosphatidylethanolam
ine (P

E
) and phosphatidylcholine (P

C
). 

D
ecreased proportions of polyunsaturated fatty acids w

ere observed in P
E

 and P
C

 in 
kidney of fluoride-treated anim

als com
pared to controls. N

o changes could be detected 
in the am

ounts of cholesterol and dolichol in kidneys betw
een the rats treated w

ith 
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fluoride and controls. A
 significant decrease of ubiquinone in rat kidney w

as observed in 
the groups treated w

ith excessive fluoride. H
igh levels of lipid peroxidation w

ere 
detected in kidney of the rats w

ith fluorosis. It is plausible that the specific m
odification of 

lipid com
position results from

 lipid peroxidation. The oxidative stress and m
odification of 

cellular m
em

brane lipids m
ay be involved in the pathogenesis of chronic fluorosis and 

provide a possible explanation for the gross system
 dam

age observed in the body, 
especially in soft tissues and organs.” G

uan ZZ, et al. (2000). C
hanged cellular 

m
em

brane lipid com
position and lipid peroxidation of kidney in rats w

ith chronic 
fluorosis. A

rchives of Toxicology 74:602-8. 
75. 

“W
istar rats w

ere provided w
ith distilled w

ater containing N
aF(100 

m
g/L), and w

ere adm
inistered through gavage w

ith N
a2S

eO
3[0.1 m

g/(kgB
W

.d)] and/or 
ZnS

O
4[14.8 m

g/(kg B
W

.d)]. The results of biochem
ical, pathological and ultrastructural 

exam
inations show

ed that fluoride could cause serious renal im
pairm

ents. The m
ajor 

dam
age induced by fluoride w

as epithelia of proxim
al renal tubules. The lipid 

peroxidation m
ight be one of the m

echanism
s of fluoride toxicity. N

a2S
eO

3 and ZnS
O

4 
could antagonize the renal im

pairm
ents induced by fluoride through their antioxidation. 

The cooperative effect of N
a2S

eO
3 and ZnS

O
4 w

as m
ore pow

erful than either 
N

a2S
eO

3 or ZnS
O

4 alone.” X
ue C

, et al. (2000). [S
tudy on antagonistic effects of 

selenium
 and zinc on the renal im

pairm
ents induced by fluoride in rats] W

ei S
heng Y

an 
Jiu 29(1):21-3. 76. 

“In kidney, focal intertubular m
ononuclear cell infiltration w

as 
observed even at the 79 ppm

 level. B
esides, at 132 ppm

, atrophied glom
eruli w

ith m
ore 

periglom
erula space w

ere noticed. M
ore pronounced changes like periglom

erular 
fibrosis and tubular nephrosis w

ere observed at 191 ppm
 F level.” K

apoor V
, et al. 

(1993). E
ffect of dietary fluorine on histopathological changes in calves. Fluoride 26: 

105-100. 
77. 

“A
t the higher dose (84 ppm

 in w
ater), fluoride produced polyuria, 

polydipsia, and w
eight loss. P

revious studies show
ed that fluoride is nephrotoxic and 

produces polyuria and polydipsia in the rat.” Turner R
T, et al. (1989). The effects of 

fluoride on bone and im
plant histom

orphom
etry in grow

ing rats. Journal of B
one and 

M
ineral R

esearch 4: 477-484. 
78. 

“The effects of chronic fluoride excess in the m
ouse w

ere studied 
by m

eans of polarizing m
icroscopy in com

bination w
ith a special staining technique 

em
ploying S

irius red F3B
, a dye w

hich renders collagen fibrils sharply visible. It w
as 

observed that changes occur in three renal areas: the interstitium
, the intrinsic 

vasculature and B
ow

m
an’s capsule. The collagen content of each area increases after 

about 100 days of the total fluoride exposure... A
lthough B

ow
m

an’s capsule w
as 

thickened, the glom
erular tufts and the nephrons show

ed edem
atous sw

elling and 
degeneration. A

 concept is developed to illustrate how
 early inflam

m
atory response to 

the chem
ical effects of fluoride excess leads to vascular injury, parenchym

al ischem
ia 

and fibrosis.” G
reenberg S

R
. (1986). R

esponse of the renal supporting tissues to chronic 
fluoride exposure as revealed by a special technique. U

rologia Internationalis 41(2):91-4. 
79. 

“m
arked renal toxicity w

as observed in postw
eaning rats treated 

on D
ay 29. The N

aF exposure resulted in increased kidney w
eight and kidney/body 

w
eight ratio, profound diuresis, decreased urinary osm

olality, and decreased ability to 
concentrate urine during w

ater deprivation. U
rinary chloride excretion w

as decreased for 
the first 2 days after N

aF exposure, then increased in w
ater-deprived rats 120 hr after 

treatm
ent. G

lucosuria and hem
aturia w

ere present for 2 days after treatm
ent w

ith 48 
m

g/kg. H
istological lesions w

ere apparent in the proxim
al tubules of the treated D

ay 29 
rats. Thus, the kidney of the suckling rat is largely unresponsive to N

aF toxicity. R
enal 

sensitivity increases abruptly after w
eaning in the D

ay 29 rat.”  D
aston G

P
, et al. (1985). 
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Toxicity of sodium
 fluoride to the postnatally developing rat kidney. E

nvironm
ental 

R
esearch 37:461-74. 

80. 
“D

ose related congestion of the duodenum
, liver, kidney, and lung 

w
as observed in all anim

als. For the tw
o higher doses, kidney degeneration and tubular 

necrosis w
ere associated w

ith glom
erular inflam

m
ation. S

erum
 fluoride had a dose 

related increase, w
hile serum

 calcium
 and glucose concentrations show

ed initial dose 
dependent decreases. D

iuresis w
as increased for the tw

o higher doses on day 3 or 4 
follow

ing treatm
ent.. The authors conclude that acute fluoride poisoning in sheep 

induces severe disturbances of kidney and liver function as reflected by the altered 
activity of m

any enzym
es.” K

essabi M
, et al. (1985). E

xperim
ental acute sodium

 fluoride 
poisoning in sheep: R

enal, hepatic, and m
etabolic effects. Fundam

entals of A
pplied 

Toxicology 7: 93-105 
81. 

“A
ctivities of various enzym

es w
ere determ

ined biochem
ically and 

histochem
ically in the liver and kidney of rats subjected for 10 m

o. to fluoride (F-) 
concentrations of 0 (control), 10 (group 1) and 25 ppm

 (group 2) in drinking w
ater. The 

activity of alkaline phosphatase, acid phosphatase and succinic dehydrogenase 
decreased. A

TP
ase activity increased in liver and kidney of group 2 (25 ppm

) anim
als. 

Lactic dehydrogenase activity also decreased but only in the kidney histochem
ically. 

A
lterations in enzym

e activities w
ere pronounced in proxim

al and distal convoluted 
tubules of the kidney... F- interfered w

ith intracellular m
etabolism

 in liver and kidney.”  
S

ingh M
, K

anw
ar K

S
. (1981). E

ffect of fluoride on tissue enzym
e activities in rat: 

B
iochem

ical and histochem
ical studies. Fluoride 14: 132-141. 

82. 
“E

ffects in the kidneys are of the first to be seen in fluoride 
exposure of m

am
m

als. The reason for this is considered to be the relative high 
concentrations of fluoride found in the kidneys and in the urine during exposure.” 
S

O
U

R
C

E
: H

ongslo C
F, H

ongslo JK
, H

olland R
I. (1980). Fluoride sensitivity of cells from

 
different organs. A

cta P
harm

acologica et Toxicologica 46:73-77..  
83. 

“The present study assesses the effect of sodium
 fluoride 

adm
inistration on kidneys of m

ice. O
ne hundred adult m

ale A
lbino m

ice w
ere fed 10 ppm

 
(G

roup A
), 500 ppm

 (G
roup B

), and 1000 ppm
 (G

roup C
) of sodium

 fluoride for 3 
m

onths... The m
ost consistent changes in the kidneys w

ere cloudy sw
elling of the 

tubular cells. In the highest dosage groups (B
 and C

), sacrificed at the end of three 
m

onths, w
e found m

arked necrosis of tubular cells, atrophy of the glom
eruli, and areas 

of interstitial infiltration of round cells. It is concluded that kidneys are adversely affected 
by prolonged use of sodium

 fluoride.” K
our K

, S
ingh J. (1980). H

istological findings in 
kidneys of m

ice follow
ing sodium

 fluoride adm
inistration. Fluoride 13: 163-167.  

84. 
“In sum

m
ary, Fischer 344 rats pretreated w

ith N
aF or 

anesthetized w
ith m

ethoxyflurane show
ed m

ore diuresis and natriuresis than did control 
anim

als. U
rinary osm

olarity w
as low

er in the fluoride-treated group. Free w
ater 

reabsorption w
as m

arkedly reduced, w
hile free w

ater excretion w
as not significantly 

altered by pretreatm
ent w

ith fluoride. The results suggest that N
aF and m

ethoxyflurane 
alter renal function prim

arily by inhibiting active chloride transport in the ascending lim
b 

of H
enle’s loop.” R

om
an R

J, et al. (1977). R
enal tubular site of action of fluoride in 

Fischer-344 rats. A
nesthesiology 46: 260-264. 

85. 
“In the present study, evidence w

as obtained w
hich indicated a 

close relationship betw
een polyuria and changes in certain urinary ion excretion in 

fluorosis. The m
axim

um
 increase in urine volum

e occurred during the first day follow
ing 

treatm
ent. P

olyuria w
as accom

panied by significant increases in urinary K
+, N

a+, M
g2+, 

C
a2+, and inorganic phosphate... In our experim

ents, m
itochondrial A

TP
ase in the 

kidney w
as found to be decreased by the dose of fluoride tested. To our know

ledge, this 
is the first report on the in vivo effects of fluoride on renal (N

a+ K
+)-A

TP
ase activity. The 
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decrease in activity is apparently responsible for urinary N
a+ loss and a decrease in 

serum
 N

a+. In addition fluoride treatm
ent also resulted in a significant decrease in (C

a2+ 
M

g2+)-A
TP

ase activity w
hich can be held responsible for the increase in urinary C

a2+.” 
S

uketa Y
, M

ikam
i E

. (1977). C
hanges in urinary ion excretion and related renal enzym

e 
activities in fluoride-treated rats. Toxicology and A

pplied P
harm

acology 40: 551-9. 
86. 

“In the S
prague-D

aw
ley rats, during m

oderate fluoride 
adm

inistration (120 um
ol/kg per day), urine osm

olality and cyclic A
M

P
 excretion 

decreased and urine volum
e increased... D

uring larger daily doses of fluoride (240 
um

ol/kg per day) urinary osm
olality and cyclic A

M
P

 decreased and volum
e increased, 

w
hich w

as sim
ilar to the changes seen during low

er fluoride dosages, but these 
param

eters did not change after exogenous vasopressin.”  W
allin JD

, K
aplan R

A
. 

(1977). E
ffect of sodium

 fluoride on concentrating and diluting ability in the rat. A
m

erican 
Journal of P

hysiology 232: F335-40. 
87. 

“Frascino et al (1970, 1972) studied the effects of inorganic 
fluoride on the renal concentration m

echanism
s in dogs. The high blood fluoride levels 

interfere w
ith both the generation of m

axim
ally concentrated urine and tubular free w

ater 
reabsorption.”  G

ottlieb LS
, Trey C

. (1974). The effects of fluorinated anesthetics on the 
liver and kidneys. A

nnual R
eview

 of M
edicine 25: 411-429. 

88. 
“S

upplem
ental fluoride low

ered both the urinary calcium
 and 

phosphorus concentrations. The low
ering of urinary calcium

 concentration w
as due to a 

dilution of excreted calcium
 by a fluoride-induced polyuria, since dietary sodium

 fluoride 
did not reduce the urinary calcium

 excretion (%
 of intake)... The polyuria induced by 

fluoride w
as accom

panied by an enhanced sodium
 excretion and a decrease in 

osm
olality. These results w

ere consistent w
ith previous findings that the adm

inistration 
of fluoride caused polyuria in laboratory anim

als. Further, the renal sodium
 gradient w

as 
m

arkedly reduced in the fluoride-induced diuretic rat.” H
am

uro Y
. (1972). R

elationship 
betw

een prevention of renal calcification by fluoride and fluoride-induced diuresis and 
reduction of urinary phosphorus excretion in m

agnesium
-deficient K

K
 m

ice. Journal of 
N

utrition 102: 893-900. 
89. 

“The present findings indicate that 50 uM
 plasm

a fluoride results 
in a definite increase in rate of urine flow

 and are consistent w
ith the estim

ate m
ade from

 
the experience of G

oldem
berg in hum

ans. The present findings also agree w
ith the data 

from
 3 patients w

ho had received m
ethoxyflurane anesthesia. Tw

o of these patients had 
inorganic serum

 fluoride concentrations of 20 to 30 uM
 and no obvious diuresis; w

hereas 
the patient w

ith a concentration of 275 uM
 had m

arked polyuria. The agreem
ent lends 

further w
eight to the suggestion that m

etabolism
 of m

ethoxyflurane to inorganic fluoride 
is a m

ajor factor in the nephrotoxicity noted after anesthesia w
ith m

ethoxyflurane.” 
S

O
U

R
C

E
: W

hitford G
M

, Taves D
R

. (1971). Fluoride-induced diuresis: P
lasm

a 
concentrations in the rat. P

roceedings of the S
ociety for E

xperim
ental B

iology and 
M

edicine 137:458-460. 
90. 

“the kidneys w
ere abnorm

al in m
ost of the anim

als given fluorides, 
w

ith the m
ost severe changes associated w

ith the highest doses and longest survival 
periods. In addition to the previously w

ell-know
n dilatation of the renal loops and ducts, 

P
A

S
-positive casts w

ere seen in pronounced cases in m
any dilated ducts and also 

typical granlulom
as in the m

edullo-cortical zone and occasionally in the outer part of the 
cortex.” 
S

O
U

R
C

E
: P

oulson H
, E

riccson Y
. (1965). C

hronic toxicity of dietary sodium
 

m
onofluorophosphate in grow

ing rats, w
ith special reference to kidney changes. A

cta 
pathologica et m

icrobiologica S
candinavica 65: 493-504. 

91. 
“The renal lesions seen in rats ingesting 200-500 ppm

 fluoride in 
the w

ater for 5 days w
ere: (1) necrosis of the tubular cells, and (2) a dilatation of the 
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tubules especially in the corticom
edullary region. N

either lesion occurred in all the rats 
exam

ined; necrosis w
as seen m

ore often than tubular dilatation. The tubular dilatation 
w

as sim
ilar to the lesion seen in a few

 rats after single, large doses of sodium
 fluoride 

(Taylor et al., 1961) and to the lesion described by P
indborg (1957) after feeding 0.05%

 
sodium

 fluoride in the diet for 21-28 days... The ingestion of fluoride levels of 1-50 ppm
 

for 6 m
onths did not produce renal lesions in the rat. A

 level of 100 ppm
 fluoride for this 

period of tim
e caused dilatation of the renal tubules in tw

o of 12 rats.” Taylor JM
, et al. 

(1961). Toxic effects of fluoride on the rat kidney. II. C
hronic effects. Toxicology and 

A
pplied P

harm
acology 3:290-314.  
92. 

“A
ll anim

als in group 2, w
hich received the fluoride throughout the 

entire experim
ental period, revealed kidney changes histologically typical of chronic 

fluoride intoxication... The sequence of the changes in the “fluorosed kidney” is dilation 
of the H

enle loops, follow
ed by dilation of the convoluted tubules and later by 

inflam
m

ation. D
uring the recovery process the dilation disappeared first, follow

ed by a 
slow

er reduction of inflam
m

ation. A
s w

ould be expected the am
ount of fibrosis w

as 
unchanged. Finally, it should be m

entioned that a year after the cessation of excessive 
fluoride diet a m

inority of rats still had dilated H
enle loops and convoluted tubules. In 

these cases the interstitial inflam
m

ation and fibrosis w
ere m

ost pronounced. It rem
ains 

for future research to establish how
 m

uch fluoride it is possible to give rats w
ithout 

creating irreversible kidney changes.” Lindem
ann G

, et al. (1959). R
ecovery of the rat 

kidney in fluorosis. A
rchives of P

athology 67: 30-33. 
93. 

“Tw
o hundred and tw

enty-six w
hite rats w

ere given a diet 
containing 0.05 per cent sodium

 fluoride (226 ppm
) for periods ranging from

 3 to 56 
days. It w

as established that changes in the kidneys occured regularly after 21-28 days 
on the diet... The kidney changes consisted prim

arily in dilatation of the H
enle loops in 

the juxtacortical area of the m
edulla, soon follow

ed by a flattening of the epithelium
 in 

the convoluted tubules in the cortex and a distention of the tubules, possibly due to 
som

e kind of ‘stop’ in the H
enle loops.” P

indborg JJ. (1957). The effect of 0.05 per cent 
dietary sodium

 fluoride on the rat kidney. A
cta pharm

acolgica et toxicologica 13: 36-45. 
94. 

‘In previous papers, the author reported im
pairm

ent of renal 
function due to fluorosis. The current study presents m

orphological renal changes of 
rabbits and young albino rats due to fluorosis... O

n gross exam
ination, no m

arked 
changes w

ere observed. H
ow

ever, in both groups w
hich had been given 30 and 50 m

g 
of N

aF per kg of body w
eight, inflam

m
atory changes in the glom

eruli w
ith increased 

cellularity, capillary hyperem
ia, exudation, hypertrophy or atrophy, tubular degeneration 

w
ith cloudy sw

elling, vascular degeneration and protein casts or blood in the tubular 
lum

ens w
ere seen m

icroscopically... The above-m
entioned m

orphological changes, 
com

bined w
ith im

pairm
ent of renal function described in the previous reports, indicate 

that fluoride causes serious dam
age to kidneys.”  K

aw
ahara H

. (1956). E
xperim

ental 
studies on the changes of the kidney due to fluorosis. P

art III. M
orphological studies on 

the changes of the kidney of rabbits and grow
ing albino rats due to sodium

 fluoride. 
S

hikoku A
cta M

edica 8:283-28. (A
bstracted in: Fluoride 1972; 5:50-53.) 

95. 
“In previous papers the author reported disturbances of renal 

function, especially changes in the urine, serum
 N

P
N

, serum
 creatinine and serum

 
chlornatrium

 of rabbits due to ingestion of fluoride. The current investigation deals w
ith 

the effect of sodium
 fluoride on renal clearance, particularly on plasm

a urea clearance, 
on renal plasm

a flow
 (R

P
F) and glom

erular filtration rate (G
FR

) in rabbits... The authors 
concluded from

 the experim
ental data presented here that the adm

inistration of fluoride 
in the above doses im

pairs the kidney function.” K
aw

ahara H
. (1956). E

xperim
ental 

studies on the changes of the kidney due to fluorosis. P
art II. Influence of sodium
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fluoride on renal clearance in rabbits. S
hikoku A

cta M
edica 8:273-282. (A

bstracted in: 
Fluoride 1972; 5:48-50.) 

96. 
“The follow

ing experim
ents w

ere conducted in order to determ
ine 

possible renal changes by fluoride. M
ature m

ale rabbits w
eighing over 1.5 kg w

ere given 
orally 1%

, 3%
, 5%

 sodium
 fluoride solutions w

hich provided 10, 30 and 50 m
g 

respectively of sodium
 fluoride per kg body w

eight... The above results or urine and 
blood suggest that renal dam

age occurs in fluorosis.” K
aw

ahara H
. (1956). E

xperim
ental 

studies on the changes of the kidney due to fluorosis. P
art I: Influence of sodium

 fluoride 
on the urine changes and non-protein nitrogen, creatinine and sodium

 chloride in serum
 

of rabbits. S
hikoku A

cta M
edica 8:266-272. (A

bstracted in: Fluoride 1972; 5:46-48.) 
97. 

“R
ats given sm

all am
ounts of N

aF in the diet exhibited, in addition 
to the w

ell-know
n skeletal and dental fluorosis, m

arked polydipsia and polyuria... The 
histological exam

ination indicated that in the kidneys there w
as a vascular, glom

erular 
and m

ore obviously tubular degeneration leading finally to interstitial fibrosis.” B
ond A

M
, 

M
urray M

M
. (1952). K

idney function and structure in chronic fluorosis. B
ritish Journal of 

E
xperim

ental P
athology 33: 168-176. 
98. 

“The only organ found to be changed m
acroscopically w

as the 
kidney... The kidneys all had the sam

e appearance, being contracted and paler in colour 
than norm

ally; the surface w
as irregular, in m

ost cases granulated. O
nly som

e of the rats 
displayed m

acroscopic kidney changes of this kind... U
nder the m

icroscope the kidneys 
of R

ats 4,5,6,10,11,21,22,25 all show
ed signs of a chronic, m

ostly interstitial nephritis of 
uniform

 character; the changes w
ere slight in R

ats 5 and 6, w
hich had not show

n 
m

acroscopic changes, pronounced in the others... The changes in the kidney of R
at 21 

are described below
 as being typical: The kidney is contracted, the surface very uneven. 

The changes are diffusely spread. M
any glom

eruli show
 serous or hyaline degeneration. 

The lum
ina of tubuli in m

ost cases are irregularly dilated; this often form
s cystic areas 

w
ith an abundant serous content. E

pithelium
 in the tubuli is low

 but w
ell preserved. 

U
niversally there is proliferous developm

ent of connective tissue; the tissue is 
hyperaem

ic and contains scattered round-cell infiltration. A
 slight calcification in the 

tissue is observed in one place. V
essels norm

al.” R
oholm

, K
. (1937). Fluorine 

Intoxication. London: Lew
is p 219. 

F. 
Likely and Possible D

am
age to G

I Tract: Teratogenicity, A
ltered G

row
th, 

and Functional D
eficit. 317  

 
 

G
astrointestinal sym

ptom
s (e.g. nausea, abdom

inal pain, vom
iting) are the m

ost 
com

m
on early sym

ptom
s of acute fluoride poisoning. 

A
m

ong people hypersensitive to fluoride, gastrointestinal ailm
ents have been 

produced by 1 m
g tablets of fluoride or by consum

ption of w
ater fluoridated at 1 ppm

. (A
 

1 m
g fluoride tablet is m

ore dam
aging than 1 ppm

 fluoride in w
ater because a tablet 

produces a higher fluoride concentration in the stom
ach.) 

A
 review

 of reports to P
oison C

ontrol C
enters in U

tah found that vom
iting w

as 
induced in children after ingestion of 5 to 9 m

g of fluoride. In double-blind experim
ents, 

single doses of 6.8 m
g of fluoride have induced vom

iting, and other gastric sym
ptom

s, 
w

ithin 30 m
inutes.  

A
 single ingestion of as little as 3 m

g of fluoride, in carefully controlled clinical trials, 
has been found to produce dam

age to the gastric m
ucosa in healthy adult volunteers. 

N
o research has yet been conducted to determ

ine the effect of low
er doses w

ith 

�������������������������������������������������������������
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repeated exposure. 
In studies w

here fluoride has been used (at doses of 18-34 m
g/day) as an 

experim
ental drug for the treatm

ent of osteoporosis, gastrointestinal disturbances are 
one of the tw

o m
ain side effects consistently encountered.  

A
m

ong hum
ans suffering from

 skeletal fluorosis, there is an increased occurence of 
gastrointestinal disorders. W

hen fluoride intake is reduced am
ong these patients, the 

gastrointestinal problem
s are am

ong the first sym
ptom

s to disappear.  
1. 

“A
 program

 em
phasizing a greatly reduced intake of fluoride and 

the inclusion of essential nutrients in the daily diet during pregnancy led to a striking 
increase in hem

oglobin, an im
proved body m

ass index, few
er low

 birth w
eight babies, 

and reduced num
bers of pre-term

 deliveries.” A
nem

ia in pregnancy: an easily rectifiable 
problem

, S
usheela G

uest editorial Fluoride 43(2)104–107 A
pril-June 2010 

2. 
“It is concluded: 1) Ingested fluoride dam

ages gastroduodenal 
m

ucosa. 2) G
astrointestinal discom

fort can be an early w
arning sign of fluorosis. 3) 

Fluoride toxicity should be considered a possible reason for non-ulcer dyspepsia, 
especially in fluorosis endem

ic areas. 4) G
astrointestinal discom

fort during sodium
 

fluoride therapy calls for extrem
e caution and close m

onitoring. 5) G
astrointestinal 

discom
fort in the form

 of dyspeptic sym
ptom

s should be an im
portant iagnostic feature 

w
hen identifying fluorosis patients and should not be dism

issed as non-specific.” 
S

usheela A
K

, et al. (1992). Fluoride ingestion and its correlation w
ith gastrointestinal 

discom
fort. Fluoride 25: 5-22. 

3. 
“The num

erous fluoridation studies in the past failed to rigorously 
test for changes in G

I sym
ptom

s and there are no studies on drinking w
ater containing 

fluoride at 4 m
g/L in w

hich G
I sym

ptom
s w

ere carefully docum
ented.” N

ational R
esearch 

C
ouncil. (2006). Fluoride in D

rinking W
ater: A

 S
cientific R

eview
 of E

P
A

’s S
tandards. 

N
ational A

cadem
ies P

ress, W
ashington D

.C
. p 230.  

4. 
“G

I effects appear to have been rarely evaluated in the fluoride 
supplem

ent studies that follow
ed the early ones in the 1950s and 1960s.” N

ational 
R

esearch C
ouncil. (2006). Fluoride in D

rinking W
ater: A

 S
cientific R

eview
 of E

P
A

’s 
S

tandards. N
ational A

cadem
ies P

ress, W
ashington D

.C
. p 231.  

5. 
“S

tudies are needed to evaluate gastric responses to fluoride from
 

natural sources at concentrations up to 4 m
g/L and from

 artificial sources.” N
ational 

R
esearch C

ouncil. (2006). Fluoride in D
rinking W

ater: A
 S

cientific R
eview

 of E
P

A
’s 

S
tandards. N

ational A
cadem

ies P
ress, W

ashington D
.C

. p 258.  
6. 

“It is im
portant to realize that G

I effects depend m
ore on the net 

concentration of the aqueous solution of fluoride in the stom
ach than on the total fluoride 

dose in the fluid or solid ingested. The presence of gastric fluids already in the stom
ach 

w
hen the fluoride is ingested can affect the concentration of the fluoride to w

hich the gut 
epithelium

 is exposed. The residual volum
e of stom

ach fluid ranges betw
een 15 and 30 

m
L in people fasting overnight (N

archi et al. 1993; N
aguib et al. 2001; C

hang et al. 
2004). S

uch volum
es w

ould decrease the fluoride concentration of a glass of drinking 
w

ater by only about 10%
. In Table 9-1, the concentrations of fluoride in the stom

ach 
w

ere estim
ated from

 the m
ean reported fluoride exposures. A

 dilution factor w
as used 

w
hen it w

as clear that the subjects already had fluid in their stom
ach. The results from

 
the w

ater fluoridation overfeed reports (concentrations of fluoride in the stom
ach 

betw
een 20 and 250 m

g/L) indicate that G
I sym

ptom
s, such as nausea and vom

iting, are 
com

m
on side effects from

 exposure to high concentrations of fluoride.  
Fluoride supplem

ents are still routinely used today in areas w
here natural fluoride 

in the drinking w
ater falls below

 0.7 m
g/L. In an early clinical trial using fluoride 

supplem
ents, Feltm

an and K
osel (1961) adm

inistered fluoride tablets containing 1.2 m
g 

of fluoride or placebo tablets to pregnant m
others and children up to 9 years of age. 
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They determ
ined that about 1%

 of the subjects com
plained of G

I sym
ptom

s from
 the 

fluoride ingredient in the test tablets. If it is assum
ed that the stom

ach fluid volum
e after 

taking the fluoride supplem
ent w

as approxim
ately 250 m

L, the concentration to w
hich 

the stom
ach m

ucosal lining w
as exposed w

as in the neighborhood of 5 m
g/L. G

I effects 
appear to have been rarely evaluated in the fluoride supplem

ent studies that follow
ed 

the early ones in the 1950s and 1960s. Table 9-1 suggests that, as the fluoride 
concentration increases in drinking w

ater, the percentage of the population w
ith G

I 
sym

ptom
s also increases. The table suggests that fluoride at 4 m

g/L in the drinking 
w

ater results in approxim
ately 1%

 of the population experiencing G
I sym

ptom
s.” 

N
ational R

esearch C
ouncil. (2006). Fluoride in D

rinking W
ater: A

 S
cientific R

eview
 of 

E
P

A
’s S

tandards. N
ational A

cadem
ies P

ress, W
ashington D

.C
. p 229-230. 

7. 
“Fluoride has several m

echanism
s of toxicity. Ingested fluoride 

initially acts locally on the intestinal m
ucosa. It can form

 hydrofluoric acid in the stom
ach, 

w
hich leads to G

I irritation or corrosive effects. Follow
ing ingestion, the G

I tract is the 
earliest and m

ost com
m

only affected organ system
.” eM

edicine.com
  “Ingested fluoride 

is transform
ed in the stom

ach to hydrofluoric acid, w
hich has a corrosive effect on the 

epithelial lining of the gastrointestinal tract. Thirst, abdom
inal pain, vom

iting, and 
diarrhea are usual sym

ptom
s. H

em
orrhage in the gastric m

ucosa, ulceration, erosions, 
and edem

a are com
m

on signs.” E
nvironm

ental P
rotection A

gency. (1999). R
ecognition 

and M
anagem

ent of P
esticide P

oisonings. 5
th E

dition. (A
vailable online) 

8. 
“E

stim
ating the incidence of toxic fluoride exposures nationw

ide 
also is com

plicated by the existence of biases. P
arents or caregivers m

ay not notice the 
sym

ptom
s associated w

ith m
ild fluoride toxicity or m

ay attribute them
 to colic or 

gastroenteritis, particularly if they did not see the child ingest fluoride. S
im

ilarly, because 
of the nonspecific nature of m

ild to m
oderate sym

ptom
s, a physician’s differential 

diagnosis is unlikely to include fluoride toxicity w
ithout a history of fluoride ingestion.”  

S
hulm

an JD
, W

ells LM
. (1997). A

cute fluoride toxicity from
 ingesting hom

e-use dental 
products in children, birth to 6 years of age. Journal of P

ublic H
ealth D

entistry 57: 150-8. 
9. 

“There are a few
 case reports of G

I upset in subjects exposed to 
drinking w

ater fluoridated at 1 m
g/L. Those effects w

ere observed in only a sm
all 

num
ber of cases, w

hich suggest hypersensitivity. H
ow

ever, the available data are not 
robust enough to determ

ine w
hether that is the case.” N

ational R
esearch C

ouncil. 
(2006). Fluoride in D

rinking W
ater: A

 S
cientific R

eview
 of E

P
A

’s S
tandards. N

ational 
A

cadem
ies P

ress, W
ashington D

.C
. p250.  

10. 
“The patient w

as a seven-year old w
hite child w

ith an itchy skin 
rash, headache, epigastric distress, generalized w

eakness, and listlessness. H
er 

discom
fort w

as such that m
ost of her tim

e in school w
as spent in the nurse’s room

. 
W

hen the tablets (1 m
g/day) w

ere w
ithdraw

n, sym
ptom

s disappeared but returned again 
w

hen therapy w
as reinstituted. A

gain w
ithdraw

al resulted in disappearance of 
sym

ptom
s. The patient has been sym

ptom
 free since. The parents of this child refused 

to allow
 further experim

entation.” Feltm
an R

. (1956). P
renatal and postnatal ingestion of 

fluoride salts: A
 progress report. D

ental D
igest 62: 353-357. 

11. 
“The patient’s face cleared up in three days on discontinuing the 

fluoride. U
pon resum

ing the tablets (1 m
g/day) the rash recurred in tw

o days, this tim
e 

accom
panied by nausea. Tablets w

ere again w
ithdraw

n and sym
ptom

s disappeared. 
Tw

o w
eeks later the patient returned to the clinic and w

as directed to take the tablets 
again. The patient took the tablets for three days, the rash reappeared and she 
developed serious sym

ptom
s including vom

iting w
ith blood show

ing in the vom
itus. The 

fluoride prescription w
as discontinued. The patient then continued an uneventful 

pregnancy and delivered a healthy baby.” Feltm
an R

. (1956). P
renatal and postnatal 

ingestion of fluoride salts: A
 progress report. D

ental D
igest 62: 353-357. 
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12. 
“O

n 6/10/57 the patient w
hile being kept on a low

 calcium
 diet w

as 
given a placebo test of 300 cc. of distilled w

ater. It caused no ill effect. O
n June 12

th 2 
m

g. N
aF (0.9 m

g. F) in 300 cc. of distilled w
ater w

as adm
inistered. The patient w

as not 
aw

are that the w
ater contained fluoride. S

he had previously had sim
ilar tests (glucose 

tolerance and urea clearance). W
ithin 20 m

inutes she developed a generalized urticaria 
associated w

ith cough and pain in the gastric region follow
ed by m

arked flatulence in the 
abdom

en. This test w
as repeated on June 18

th, after placing the patient on a high 
calcium

 (2 gm
s.) diet to w

hich 1.3 gm
s. of calcium

 lactate had been added. The patient 
experienced the sam

e sym
ptom

s as had occurred subsequent to the above-described 
test. U

rticaria dom
inated the picture. S

ince elim
inating fluoridated w

ater for drinking and 
cooking foods all sym

ptom
s have subsided.” W

aldbott G
L. (1958). A

llergic R
eactions 

from
 Fluorides. International A

rchives of A
llergy 12: 347-355.  

13. 
“O

ne percent of our cases reacted adversely to the fluoride (1 
m

g/day tablets). B
y the use of placebos, it w

as definitely established that the fluoride 
and not the binder w

as the causative agent. These reactions, occurring in gravid w
om

en 
and in children of all ages in the study group affected the derm

atologic, gastro-intestinal 
and neurological system

s. E
czem

a, atopic derm
atitis, urticaria, epigastric distress, 

em
esis, and headache have all occurred w

ith the use of fluoride and disappeared upon 
the use of placebo tablets, only to recur w

hen the fluoride tablet w
as, unknow

ingly to the 
patient, given again. W

hen adverse reactions occur, the therapy can be readily 
discontinued and the patient or parent advised of the fact that sensitivity exists and the 
elem

ent is to be avoided as m
uch as possible.” Feltm

an R
, K

osel G
. (1961). P

renatal 
and postnatal ingestion of fluorides - Fourteen years of investigation - Final report. 
Journal of D

ental M
edicine 16: 190-99.  

14. 
“L.W

., a 6-year-old girl, consulted one of us (G
LW

) on D
ecem

ber 
26, 1963, for an allergic survey because of w

hat appeared to be gastro-intestinal allergy. 
S

he had been taking P
oly-V

i-Flor, three to four drops daily, since early infancy. H
er 

com
plaints w

ere frequent nausea, vom
iting, pains in the hypogastrium

 and episodes of 
abdom

inal cram
ps, diarrhea, headaches, and occasional bloody stools follow

ed by fever, 
up to 104 degrees. These attacks occurred on an average of every ten days. The child 
failed to gain w

eight. A
t first the diagnosis of food allergy and/or chronic appendictis w

as 
considered but neither diagnosis w

as corroborated by x-rays and an allergic w
ork-up. 

S
ince the gastro-intestinal episodes usually occurred w

ithin one-half hour of the 
ingestion of the fluoride drops, the m

edication w
as discontinued. Im

provem
ent began 

im
m

ediately and w
as follow

ed by com
plete recovery.” S

hea JJ, et al. (1967). A
llergy to 

fluoride. A
nnals of A

llergy 25:388-91. 
15. 

“P
atch tests w

ere done for chew
ing gum

, Lifesavers, a fluoride 
toothpaste w

hich she had been using since the onset of the lesions and a non-fluoride 
toothpaste. The fluoride toothpaste gave a tw

o plus reaction. D
uring the developm

ent of 
the positive patch test reaction the patient experienced a flareup of the oral lesions 
associated w

ith severe abdom
inal pain. The sm

ear from
 the ulcer revealed a norm

al 
flora. A

fter changing to a non-fluoride toothpaste the oral lesions, as w
ell as an 

accom
panying subm

axillary lym
phadenitis and the abdom

inal pains, subsided 
com

pletely. O
n D

ecem
ber 3, 1986, this child had a recurrence of the stom

atitis. It began 
w

ithin 15 m
inutes after brushing her teeth and w

as again follow
ed by severe abdom

inal 
pain. S

he had inadvertently used a fluoridated toothpaste.”  S
hea JJ, et al. (1967). 

A
llergy to fluoride. A

nnals of A
llergy 25:388-91. 

16. 
“C

.P
., fem

ale age 14 m
onths, had been taking Tri-V

i-Flor drops 
regularly since 3 w

eeks of age. S
hortly thereafter she started having a persistent 

diarrhea. A
t 8 w

eeks of age she developed w
hat appeared to be pylorospasm

, but a 
pylorotom

y failed to relieve the gastric sym
ptom

s. A
t the age of 10 m

onths she suffered 
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from
 rhinorrhea, dyspnea, interm

ittent sw
elling of the salivary glands and subm

axillary 
lym

phadenopathy. These sym
ptom

s failed to respond to antihistam
ines and antibiotics. 

O
n D

ecem
ber 5, 1965, the m

other discontinued the drops. W
ithin three days there w

as a 
m

arked im
provem

ent. The child has rem
ained sym

ptom
 free since elim

inating the 
drops.” S

hea JJ, et al. (1967). A
llergy to fluoride. A

nnals of A
llergy 25:388-91.  

17. 
“A

n 8-year-old girl gave a history since infancy, of abdom
inal 

pains associated w
ith anorexia, frequent pyelitis and pruritus vulvae. S

ince early 1956 
she had interm

ittently spastic pains and paresthesias in legs and arm
s. S

he consulted 
m

e because of seasonal upper respiratory allergy... O
n 6/18/57 the patient w

as given as 
a placebo 300 cc. of distilled w

ater w
ithout ill effect. The follow

ing day a test dose of 6.8 
m

g. of fluoride (as N
aF) elicited w

ithin 20 m
inutes m

oderately severe vom
iting.” W

aldbott 
G

L. (1958). A
llergic R

eactions from
 Fluorides. International A

rchives of A
llergy 12: 347-

355.  
18. 

“A
fter having avoided fluoride w

ater for 2 w
eeks, the patient w

as 
given, 2 days before the test, 6.8 m

g. of F as N
aF and another 6.8 m

g. on the day of the 
test. The first dose caused no ill effect. H

ow
ever, w

ithin 30 m
inutes after she had taken 

the second dose she developed a severe outbreak of urticaria, cephalgia, paresthesias 
in legs and hands. S

he becam
e lethargic and developed pain in the epigastric region 

follow
ed by spastic pain in the low

er abdom
en. These sym

ptom
s began to clear in about 

one hour... O
nly 3.6 percent of the total test dose of 6.8 m

g. of F w
as recovered in the 

urine w
ithin 24 hours.” W

aldbott G
L. (1958). A

llergic R
eactions from

 Fluorides. 
International A

rchives of A
llergy 12: 347-355.  

19. 
“D

ental prophylaxis w
ith A

P
F gels (1.23%

) m
ay cause gastric 

distress as a side-effect. This gastric irritation is probably due to a direct toxic effect of 
fluoride (F), sw

allow
ed in conjunction w

ith the treatm
ent, on the gastric m

ucosa. The aim
 

of the present study w
as to investigate w

hether—
and to w

hat extent—
a dental treatm

ent 
w

ith 3 g of a 0.42%
-F gel could affect the gastric m

ucosa due to inadvertent sw
allow

ing 
of the gel. Ten subjects underw

ent a control gastroscopy, and tw
o w

eeks later, a second 
gastroscopy w

as perform
ed tw

o h after a F gel treatm
ent. D

uring the gastroscopy, the 
m

ucosa w
as exam

ined and the injuries graded according to an arbitrary scale. Four 
biopsies of the antral and corpus regions of the stom

ach w
ere taken and evaluated 

histologically. The m
ean (+/- S

D
) am

ount of F retained after the application w
as 5.1 +/- 

2.1 m
g, i.e., 40%

 of the applied am
ount of F. P

etechiae and erosions w
ere found in the 

m
ucosa in seven of the ten patients. The histopathological evaluation revealed changes 

in nine of ten patients, w
ith the surface epithelium

 as the m
ost affected com

ponent of the 
m

ucosa. The present study clearly show
s that a treatm

ent w
ith a F gel of rather low

 F 
concentration m

ay result in injuries to the gastric m
ucosa. The im

portance of current 
recom

m
ended guidelines so that the am

ount of F sw
allow

ed during a gel application can 
be m

inim
ized is em

phasized. From
 a toxicological standpoint, the use of a low

-F gel 
instead of a 1.23%

-F gel in sm
all children is recom

m
ended for avoidance of adverse 

gastric effects.” S
pak C

J, et al. (1990). S
tudies of hum

an gastric m
ucosa after 

application of 0.42%
 fluoride gel. Journal of D

ental R
esearch 69:426-9. 

20. 
“In a prospective case controlled study, w

e evaluated the adverse 
effects of long-term

 fluoride ingestion on the gastrointestinal tract. Ten patients w
ith 

otosclerosis w
ho w

ere receiving sodium
 fluoride 30 m

g/day for a period of 3-12 m
onths, 

and 10 age- and sex-m
atched healthy volunteers w

ere included... S
even subjects (70%

) 
ingesting fluoride had abdom

inal pain, vom
iting, and nausea. P

etechiae, erosions, and 
erythem

a w
ere seen on endoscopy in all the subjects, but not in the controls. 

H
istological exam

ination of the gastric antral biopsy show
ed chronic atrophic gastritis in 

all the subjects but in only one (10%
) healthy volunteer. S

canning electron m
icroscopic 

exam
ination show

ed “cracked-clay” appearance, scanty m
icrovilli, surface abrasions, 
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and desquam
ated epithelium

 in the subjects ingesting fluoride, but not in the controls. 
W

e conclude that long-term
 fluoride ingestion is associated w

ith a high incidence of 
dyspeptic sym

ptom
s as w

ell as histological and electron m
icroscopic abnorm

alities.”  
D

as TK
, et al. (1994). Toxic effects of chronic fluoride ingestion on the upper 

gastrointestinal tract. Journal of C
linical G

astroenterology 18(3):194-9.  
21. 

“In a random
ized double-blind study w

ith tw
o parallel groups of 10 

m
ale healthy volunteers each the response of gastric m

ucosa after a 7 days ingestion of 
sodium

 fluoride tablets (N
aF) or sodium

 m
onofluorophosphate tablets (M

FP
) w

as 
com

pared. G
astroscopic evaluations w

ere perform
ed before treatm

ent, day 1 and day 
7... In the M

FP
-group no severe gastric lesions w

ere observed, w
hereas in the N

aF-
group in 7 of the 10 subjects significant gastric m

ucosal lesions including acute 
hem

orrhages and free blood in the gastric lum
en w

ere found. The differences of the 
lesions scores in both groups w

ere statistically significant (p = 0.0015)... In sum
m

ary, 
under the experim

ental conditions used M
FP

 is w
ell tolerated by the stom

ach w
hile N

aF 
produces significant gastric m

ucosal lesions.” M
uller P

, et al. (1992). S
odium

 fluoride-
induced gastric m

ucosal lesions: com
parison w

ith sodium
 m

onofluorophosphate. Z 
G

astroenterol. 30(4):252-4.  
22. 

“W
e studied the response of the gastric m

ucosa after a single 
dose of fluoride. Tw

elve healthy volunteers (age range 22-45, four m
en and eight 

w
om

en) underw
ent tw

o endoscopies after overnight fasts. O
ne endoscopy w

as a control 
and the other w

as perform
ed tw

o hours after subjects ingested 20 m
l sodium

 fluoride 
solution containing 20 m

g fluoride (53 m
m

ol/l)... A
fter taking fluoride all subjects had 

petechiae or erosions (graded 3 or 4) in the body of the stom
ach and six had changes 

(graded 1-4) in the antrum
. N

o petechiae or erosions w
ere recorded in the oesophagus 

or the duodenum
. In four subjects a layer of clotted blood w

as found over a large part of 
the gastric m

ucosa... Three com
ponents of the gastric m

ucosa w
ere affected by fluoride: 

the surface epithelium
, the gastric pits, and the superficial strom

a. The dam
aged 

epithelial cells w
ere sm

aller than undam
aged ones, and the vacuoles containing m

ucus 
w

ere reduced in size or had disappeared. The m
ost severely dam

aged epithelium
 w

as 
disrupted or totally lost. The m

ost characteristic changes in the gastric pits w
ere irregular 

dilation and flattening of the epithelial cells. There w
as also a noticeable loss of m

ucin. 
O

ur study show
ed that one ingestion of fluoride at a dose used to treat osteoporosis 

affects the gastric m
ucosa... S

ym
ptom

s like nausea and vom
iting are not unusual w

hen 
fluoride is used to treat osteoporosis. They also occur occasionally w

hen high doses are 
used for dental prophylaxis. In our study only four subjects developed nausea, w

hich 
suggests that using nausea as the first sign of fluoride toxicity m

ight not be valid as all 
our subjects show

ed m
ucosal dam

age.” S
pak C

J, et al. (1989). Tissue response of 
gastric m

ucosa after ingestion of fluoride. B
ritish M

edical Journal 298:1686-7. 
23. 

“The use of fluoride in the prophylaxis or treatm
ent of osteoporosis 

seem
s highly questionable for the follow

ing reasons: ... ©
 there are frequent 

gastrointestinal disturbances and arthralgias...” Inkovaara JA
. (1991). Is fluoride 

treatm
ent justified today? C

alcified Tissue International 49 S
uppl:S

68-9.  
24. 

“the fluoride-treated w
om

en (dose = 34 m
g/day F) had about 3.0 

tim
es as m

any side effects as the w
om

en given placebo. The side effects fell into one of 
tw

o m
ajor categories - those due to gastric irritation and those due to pain the low

er 
extrem

ities. The gastric sym
ptom

s consisted m
ainly of nausea or, less com

m
only, 

epigastric pain and vom
iting, or both. The fluoride-treated w

om
en had these sym

ptom
s 

2.9 tim
es m

ore frequently than the w
om

en given placebo.” R
iggs B

L, et al. (1990). E
ffect 

of Fluoride treatm
ent on the Fracture R

ates in P
ostm

enopausal W
om

en w
ith 

O
steoporosis. N

ew
 E

ngland Journal of M
edicine 322:802-809.  

25. 
“O

f 48 patients w
ho began sodium

 fluoride therapy (dose = 9.0 - 
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27 m
g/day F), 25 developed significant side-effects (10 w

ith nausea and dyspepsia, 1 
w

ith gastrointestinal hem
orrhage).” H

odsm
an A

B
, D

rost D
J. (1989). The response of 

vertebral bone m
ineral density during the treatm

ent of osteoporosis w
ith sodium

 fluoride. 
Journal of C

linical E
ndocrinology and M

etabolism
 69:932-8. 

26. 
“R

esults from
 several large trials indicate that significant side 

effects attributable to treatm
ent occur in about one-third to one-half of patients. 

S
ym

ptom
s have been of tw

o types—
periarticular and gastrointestinal... G

astrointestinal 
sym

ptom
s consist of epigastric pain, nausea, vom

iting, and occasionally, blood-loss 
anem

ia; these presum
ably result from

 the irritant effect of fluoride ion on gastric m
ucosa. 

The frequency of gastric side effects can be reduced by giving the calcium
 supplem

ent 
concom

itantly in the form
 of calcium

 carbonate, an effective antacid. D
iarrhea occurs 

occasionally.”  R
iggs B

L. (1983). Treatm
ent of osteoporosis w

ith sodium
 fluoride: A

n 
appraisal. B

one and M
ineral R

esearch 2: 366-393. 
27. 

Tw
enty-three of the fluoride-treated patients (dose = 18-

27m
g/day) had adverse reactions (38 per cent), w

hich caused five of them
 to 

discontinue therapy; 13 had rheum
atic sym

ptom
s (joint pain and sw

elling or painful 
plantar fascial syndrom

e), nine had gastrointestinal sym
ptom

s (severe nausea and 
vom

iting, peoptic ulcer, or blood-loss anem
ia), and one had both rheum

atic and 
gastrointestinal sym

ptom
s.” R

iggs B
L, et al. (1982). E

ffect of the fluoride/calcium
 

regim
en on vertebral fracture occurrence in postm

enopausal osteoporosis. C
om

parison 
w

ith conventional therapy. N
ew

 E
ngland Journal of M

edicine 306:446-50. 
28. 

“M
ajor gastrointestinal side effects also occurred (dose = 18-30 

m
g/day). Tw

o patients had recurrent vom
iting that could be controlled only w

hen the 
dosage of sodium

 fluoride w
as reduced to 15 and 7.5 m

g daily, respectively.” R
iggs B

L, 
et al. (1980). Treatm

ent of prim
ary osteoporosis w

ith fluoride and calcium
: C

linical 
tolerance and fracture occurrence. Journal of the A

m
erican M

edical A
ssociation 243: 

446-449. 
29. 

“Treatm
ent w

as ended in the fluoride group m
ore frequently than 

in the controls (P
 < 0.001), usually because of abdom

inal discom
fort.”  Inkovaara J, et al. 

(1975). P
rophylactic fluoride treatm

ent and aged bones. B
ritish M

edical Journal 
3(5975):73-4.  30. 

“S
ix (of 11) patients com

plained of occcasional epigastric 
dyspepsia.” Jow

sey J, et al. (1972). E
ffect of com

bined therapy w
ith sodium

 fluoride, 
vitam

in D
 and calcium

 in osteoporosis. The A
m

erican Journal of M
edicine 53: 43-49. 

31. 
“S

odium
 fluoride in the dose used (dose = 23-68 m

g/day F) often 
causes anorexia or epigastric pain.” R

ich C
. (1966). O

steoporosis and fluoride therapy. 
Journal of the A

m
erican M

edical A
ssociation 196: 149. 

32. 
“N

on-ulcer dyspeptic com
plaints or gastrointestinal com

plaints 
w

ere observed in all of the (fluorosis) patients before treatm
ent. D

uring the first im
pact 

assessm
ent reduction in health com

plaints, especially in gastrointestinal discom
fort, w

as 
m

ost striking. M
ost of the patients ~ 70%

 show
ed relief in gastrointestinal com

plaints 
during first im

pact assessm
ent. D

uring the second im
pact assessm

ent all of the patients 
show

ed relief from
 gastrointestinal com

plaints.” S
usheela A

K
, B

hatnagar M
. (2002). 

R
eversal of fluoride induced cell injury through elim

ination of fluoride and consum
ption of 

diet rich in essential nutrients and antioxidants. M
olecular and C

ellular B
iochem

istry 234-
235:335-40.  

33. 
“A

 prospective case-controlled study w
as perform

ed to evaluate 
the gastrointestinal sym

ptom
s and m

ucosal abnorm
alities occurring in patients w

ith 
osteofluorosis. Ten patients w

ith docum
ented osteofluorosis and ten age- and sex-

m
atched healthy volunteers w

ere included in the study... A
ll patients w

ith osteofluorosis 
had gastrointestinal sym

ptom
s, the m

ost com
m

on being abdom
inal pain. E

ndoscopic 
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abnorm
alities w

ere found in seven patients w
ith osteofluorosis. In all 7 of these patients, 

chronic atrophic gastritis w
as seen on histology. E

lectron m
icroscopic abnorm

alities 
w

ere observed in all 10 patients w
ith osteofluorosis. These included loss of m

icrovilli, 
cracked-clay appearance, and the presence of surface abrasions on the m

ucosal cells. 
N

one of the control subjects had any clinical sym
ptom

s or m
ucosal abnorm

alities. It w
as 

concluded that gastrointestinal sym
ptom

s as w
ell as m

ucosal abnorm
alities are com

m
on 

in patients w
ith osteofluorosis.” D

asarathy S
, et al. (1996). G

astroduodenal 
m

anifestations in patients w
ith skeletal fluorosis. Journal of G

astroenterology 31:333-7. 
34. 

“The present study w
as conducted to assess the prevalence and 

severity of non-skeletal m
anifestations, especially gastrointestinal disturbances, in an 

area of skeletal and dental fluorosis... The subjects, num
bering 1958 inhabitants 

belonging to 489 fam
ilies residing in four endem

ic villages of Faridabad D
istrict of 

H
aryana S

tate, w
ere interview

ed on health com
plaints... It is concluded that in an 

endem
ic (fluorosis) zone, w

here the inhabitants are consum
ing w

ater of high fluoride 
content, the occurrence of gastrointestinal com

plaints - viz., loss of appetite, nausea, 
abdom

inal pain, flatulence, constipation and interm
ittent diarrhoea - is one of the early 

w
arning signs of fluoride toxicity and fluorosis. W

hen w
ater w

ith negligible am
ounts of 

fluoride (safe w
ater) is provided, the com

plaints disappear w
ithin a fortnight.” S

usheela 
A

K
, et al. (1993). P

revalence of endem
ic fluorosis w

ith gastro-intestinal m
anifestations in 

people living in som
e N

orth-Indian villages. Fluoride 26: 97-104 
35. 

“A
 prospective case controlled study w

as conducted to evaluate 
the role of fluoride as a possible aetiological factor for non-ulcer dyspepsia (N

U
D

). 
Tw

enty patients w
ith N

U
D

 and 10 age and sex m
atched healthy controls w

ere subjected 
to clinical evaluation, upper gastrointestinal endoscopy and biopsies from

 the gastric 
antrum

 and duodenum
... Fluoride levels in the drinking w

ater, serum
 and urine w

ere 
estim

ated using a IO
N

 85 ion-analyser. These levels w
ere significantly higher in patients 

w
ith N

U
D

 than in controls (P
 less than 0.05).. The fluoride levels in serum

 and urine 
correlated w

ith the sym
ptom

s, histological and electron m
icroscopic abnorm

alities (P
 

less than 0.05). It w
as concluded that chronic exposure to fluoride m

ay result in N
U

D
 

and should be considered in patients w
here other know

n cause of dyspepsia have been 
excluded.”  G

upta IP
, et al. (1992). Fluoride as a possible etiological factor in non-ulcer 

dyspepsia. Journal of G
astroenterology and H

epatology 7:355-9. 
 G

. 
Likely and Possible R

isk of Im
m

une System
 D

am
age: 

Teratogenicity, A
ltered G

row
th, and Functional D

eficit. (A
ppendix 83)  

 
 

1. 
“W

hen bone turnover occurs, the potential exists for im
m

une 
system

 cells and stem
 cells to be exposed to concentrations of fluoride in the interstitial 

fluids of bone that are higher than w
ould be found in serum

.”  N
ational R

esearch 
C

ouncil. (2006). Fluoride in D
rinking W

ater: A
 S

cientific R
eview

 of E
P

A
’s S

tandards. 
N

ational A
cadem

ies P
ress, W

ashington D
.C

. p 258.  

2. 
“[P

]atients w
ho live in either an artificially fluoridated com

m
unity or 

a com
m

unity w
here the drinking w

ater naturally contains fluoride at 4 m
g/L have all 

accum
ulated fluoride in their skeletal system

s and potentially have very high fluoride 
concentrations in their bones. The bone m

arrow
 is w

here im
m

une cells develop and that 
could affect hum

oral im
m

unity and the production of antibodies to foreign chem
icals.” 

N
ational R

esearch C
ouncil. (2006). Fluoride in D

rinking W
ater: A

 S
cientific R

eview
 of 

E
P

A
’s S

tandards. N
ational A

cadem
ies P

ress, W
ashington D

.C
. p 249. 
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3. 
“There is no question that fluoride can affect the cells involved in 

providing im
m

une responses. The question is w
hat proportion, if any, of the population 

consum
ing drinking w

ater containing fluoride at 4.0 m
g/L on a regular basis w

ill have 
their im

m
une system

s com
prom

ised? N
ot a single epidem

iologic study has investigated 
w

hether fluoride in the drinking w
ater at 4 m

g/L is associated w
ith changes in im

m
une 

function. N
or has any study exam

ined w
hether a person w

ith an im
m

unodeficiency 
disease can tolerate fluoride ingestion from

 drinking w
ater.”  N

ational R
esearch C

ouncil. 
(2006). Fluoride in D

rinking W
ater: A

 S
cientific R

eview
 of E

P
A

’s S
tandards. N

ational 
A

cadem
ies P

ress, W
ashington D

.C
. p 250.  

4. 
“From

 
an 

im
m

unologic 
standpoint, 

individuals 
w

ho 
are 

im
m

unocom
prom

ised (e.g., A
ID

S
, transplant, and bone-m

arrow
-replacem

ent patients) 
could be at greater risk of the im

m
unologic effects of fluoride.” N

ational R
esearch 

C
ouncil. (2006). Fluoride in D

rinking W
ater: A

 S
cientific R

eview
 of E

P
A

’s S
tandards. 

N
ational A

cadem
ies P

ress, W
ashington D

.C
. p 258.  

5. 
“It is param

ount that careful biochem
ical studies be conducted to 

determ
ine w

hat fluoride concentrations occur in the bone and surrounding interstitial 
fluids from

 exposure to fluoride in drinking w
ater at up to 4 m

g/L, because bone m
arrow

 
is the source of the progenitors that produce the im

m
une system

 cells.”  N
ational 

R
esearch C

ouncil. (2006). Fluoride in D
rinking W

ater: A
 S

cientific R
eview

 of E
P

A
’s 

S
tandards. N

ational A
cadem

ies P
ress, W

ashington D
.C

. p 259.  

 
H

. 
Likely and Possible H

arm
 to the R

eproductive System
: 

Teratogenicity, A
ltered G

row
th, and Functional D

eficit.   
 

1. 
“It can be concluded that oxidative endom

etrial dam
age plays an 

im
portant role in F-induced endom

etrial toxicity, and the m
odulation of oxidative stress 

w
ith vitam

ins reduces F-induced endom
etrial dam

age both at the biochem
ical and 

histological levels.  G
uney M

, O
ral B

, D
em

inirin H
, K

arahahan N
, M

ungan T, D
elibas N

,  
P

rotective effects of vitam
ins C

 and E
 against endom

etrial dam
age and oxidative stress 

in fluoride intoxication. C
lin E

xp P
harm

acol P
hysiol. 2007 M

ay-Jun;34(5-6):467-74 
2. 

H
igh doses of fluoride have repeatedly been found to interfere 

w
ith the reproductive system

 of anim
als. C

om
m

only observed effects in fluoride-exposed 
anim

als include: oxidative stress, dam
aged sperm

, reduced sperm
 count, and reduced 

fertility. 
3. 

A
ccording 

to 
the 

authors 
of 

a 
recent 

study 
in 

the 
journal 

R
eproductive Toxicology:  “W

e conclude that fluoride treatm
ent is associated w

ith 
testicular disorders, w

hich m
ay be due to induction of oxidative stress in reproductive 

organs along w
ith possible adverse effects of fluoride on pituitary testicular axis.The 

detailed m
echanism

 of fluoride treatm
ent on the m

ale reproductive system
 has not been 

elucidated and w
ill be the subject of future experim

ents “ (G
hosh et al 2002). 

4. 
R

esearch on possible reproductive effects in hum
ans is lim

ited. 
S

om
e recent research, how

ever, indicates that fluoride exposure (at low
er doses than 

given to anim
als) can cause toxic effects to hum

an S
ertoli cells and gonadotrophs, 

reduction in circulating testosterone, and reductions in total fertility rate. The dose at 
w

hich fluoride can begin to cause these effects is not yet know
n.  

5. 
“the relationship betw

een fertility and fluoride requires additional 
study.” N

ational R
esearch C

ouncil. (2006). Fluoride in D
rinking W

ater: A
 S

cientific 
R

eview
 of E

P
A

’s S
tandards. N

ational A
cadem

ies P
ress, W

ashington D
.C

. p161. 
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6. 
“The effects of fluoride on the reproductive system

 m
erit further 

investigation in anim
al and hum

an studies.” D
epartm

ent of H
ealth &

 H
um

an S
ervices. 

(U
.S

. D
H

H
S

) (1991). R
eview

 of Fluoride: B
enefits and R

isks. D
epartm

ent of H
ealth and 

H
um

an S
ervices, U

S
A

. p. 88-89. 
7. 

“A
 few

 hum
an studies suggested that high concentrations of 

fluoride exposure m
ight be associated w

ith alterations in reproductive horm
ones, effects 

on fertility, and developm
ental outcom

es, but design lim
itations m

ake those studies 
insufficient for risk evaluation.” N

ational R
esearch C

ouncil. (2006). Fluoride in D
rinking 

W
ater: A

 S
cientific R

eview
 of E

P
A

’s S
tandards. N

ational A
cadem

ies P
ress, W

ashington 
D

.C
. p 6.  

8. 
“Fluoride-induced 

reproductive 
effects 

have 
been 

reported 
in 

experim
ental m

odels and in hum
ans. H

ow
ever, these effects w

ere found in heavily 
exposed scenarios. Therefore, in this w

ork our objective w
as to study reproductive 

param
eters in a population exposed to fluoride at doses of 3-27 m

g/day (high-fluoride-
exposed group-H

FE
G

). U
rinary fluoride levels, sem

en param
eters, and reproductive 

horm
ones in serum

 (LH
, FS

H
, estradiol, prolactin, inhibin-B

, free and total testosterone) 
w

ere m
easured. R

esults w
ere com

pared w
ith a group of individuals exposed to fluoride 

at low
er doses: 2-13 m

g/day (low
-fluoride-exposed group-LFE

G
). A

 significant increase 
in FS

H
 (P

<0.05) and a reduction of inhibin-B
, free testosterone, and prolactin in serum

 
(P

<0.05) w
ere noticed in the H

FE
G

. W
hen H

FE
G

 w
as com

pared to LFE
G

, a decreased 
sensitivity w

as found in the FS
H

 response to inhibin-B
 (P

<0.05). A
 significant negative 

partial correlation w
as observed betw

een urinary fluoride and serum
 levels of inhibin-B

 
(r=-0.333, P

=0.028) in LFE
G

. Furtherm
ore, a significant partial correlation w

as observed 
betw

een a chronic exposure index for fluoride and the serum
 concentrations of inhibin-B

 
(r=-0.163, P

=0.037) in H
FE

G
. N

o abnorm
alities w

ere found in the sem
en param

eters 
studied in the present w

ork, neither in the H
FE

G
, nor in the LFE

G
. The results obtained 

indicate that a fluoride exposure of 3-27 m
g/day induces a subclinical reproductive effect 

that can be explained by a fluoride-induced toxic effect in both S
ertoli cells and 

gonadotrophs.”  O
rtiz-P

erez D
, et al. (2003). Fluoride-induced disruption of reproductive 

horm
ones in m

en. E
nvironm

ental R
esearch 93:20-30. 

9. 
“The first step in assessing a health risk by a substance to 

hum
ans is the identification of its harm

ful effects on anim
als. A

 health risk to hum
ans is 

assessed using results from
 hum

an epidem
iological studies in conjunction w

ith results 
from

 anim
al studies. The N

ew
burgh-K

ingston S
tudy (S

chlesinger et al, 1956) show
ed an 

earlier 
age 

of 
first 

m
enarche 

in 
girls 

living 
in 

the 
fluoridated 

N
ew

burgh 
than 

in 
unfluoridated K

ingston. The current anim
al study indicates that fluoride is associated 

w
ith an earlier onset of puberty in fem

ale gerbils. Furtherm
ore, m

ore research w
as 

recom
m

ended on the effects of fluoride on anim
al and hum

an reproduction (U
S

P
H

S
, 

1991). This project has contributed new
 know

ledge in this area.” Luke J. (1997). The 
E

ffect of Fluoride on the P
hysiology of the P

ineal G
land. P

h.D
. Thesis. U

niversity of 
S

urrey, G
uildford. p. 177. 

10. 
“O

B
JE

C
TIV

E
: The present study focuses on serum

 testosterone 
concentrations in patients w

ith skeletal fluorosis, in order to assess the horm
onal status 

in fluoride toxicity... R
E

S
U

LTS
: C

irculating serum
 testosterones in skeletal fluorosis 

patients w
ere significantly low

er than those of C
ontrol 1 at p < 0.01. Testosterone 

concentrations of C
ontrol 2 w

ere also low
er than those of C

ontrol 1 at p < 0.05 but w
ere 

higher 
than 

those 
of 

the 
patient 

group. 
C

O
N

C
LU

S
IO

N
S

: 
D

ecreased 
testosterone 

concentrations in skeletal fluorosis patients and in m
ales drinking the sam

e w
ater as the 

patients but w
ith no clinical m

anifestations of the disease com
pared w

ith those of 
norm

al, healthy m
ales living in areas nonendem

ic for fluorosis suggest that fluoride 
toxicity m

ay cause adverse effects in the reproductive system
 of m

ales living in fluorosis 
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endem
ic areas.”  S

usheela A
K

, Jethanandani P
. (1996). C

irculating testosterone levels 
in skeletal fluorosis patients. Journal of Toxicology and C

linical Toxicology 34(2):183-9. 
11. 

“A
 review

 of fluoride toxicity show
ed decreased fertility in m

ost 
anim

al species studied. The current study w
as to see w

hether fluoride w
ould also affect 

hum
an birth rates. A

 U
.S

. database of drinking w
ater system

s w
as used to identify index 

counties w
ith w

ater system
s reporting fluoride levels of at least 3 ppm

. These and 
adjacent counties w

ere grouped in 30 regions spread over 9 states... M
ost regions 

show
ed an association of decreasing TFR

 [Total Fertility R
ate] w

ith increasing fluoride 
levels. M

eta-analysis of the region-specific results confirm
ed that the com

bined result 
w

as a negative TFR
/fluoride association w

ith a consensus com
bined p value of .0002-

.0004, depending on the analytical scenario. There is no evidence that this outcom
e 

resulted from
 selection bias, inaccurate data, or im

proper analytical m
ethods. H

ow
ever, 

the study is one that used population m
eans rather than data on individual w

om
en. 

W
hether or not the fluoride effect on the fertility rate found at the county level also 

applies to individual w
om

en rem
ains to be investigated.” Freni S

C
. (1994). E

xposure to 
high fluoride concentrations in drinking w

ater is associated w
ith decreased birth rates. 

Journal of Toxicology and E
nvironm

ental H
ealth 42:109-121.  

12. 
“There are no published reports in the literature on reproductive 

toxicity 
of 

fluoride 
in 

m
en. 

H
ow

ever, 
tw

o 
R

ussian 
studies 

show
ed 

that 
chronic 

occupational exposure to fluoride-contam
inated com

pounds m
ight affect reproductive 

function. M
en w

ho had w
orked in the cryolite industry for 10-25 years and w

ho 
dem

onstrated clinical skeletal fluorosis show
ed decreases in circulating testosterone and 

com
pensatory increases in follicle-stim

ulating horm
one w

hen com
pared w

ith controls 
(Tokar and S

avchenko, 1977). O
f the exposed m

en, those exposed to cryolite for 16-25 
years had increased luteinizing-horm

one levels as com
pared w

ith m
en exposed for 10-

15 years. W
om

en exposed occupationally to air heavily laden w
ith superphosphates 

dem
onstrated increases in m

enstrual irregularities and genital irritations w
hen com

pared 
w

ith unexposed controls (K
uznetzova, 1969). H

ow
ever, occupational exposure to m

any 
other com

pounds in the cryolite and superphosphate industries m
akes it difficult to 

im
plicate any one substance, such as fluoride, in inducing these health effects. A

 recent 
study of w

om
en em

ployed in silicon w
ater m

anufacturing (fabrication room
 w

orkers) 
show

ed a relative risk of spontaneous abortion of 1.45 tim
es that of w

om
en (of the sam

e 
ages) w

ho w
orked in nonfabrication room

s (S
chenker et al., 1992). The overall increase 

in risk ranged from
 about 20 to 40%

. There w
as a dose-response relationship and a 

consistency 
of 

findings 
for 

persons 
exposed 

to 
on 

specific 
class 

of 
solvents. 

S
pontaneous abortions w

ere also associated w
ith fluoride exposure but only in one w

ork 
group, and a strong dose-response w

as not present. The authors characterized the 
fluoride-associated increase in relative risk of spontaneous abortions as ‘less consistent’ 
than the results of exposure to som

e solvents in this study and ‘less consistent’ w
ith 

other research.”N
ational R

esearch C
ouncil. (1993). H

ealth effects of ingested fluoride. 
R

eport of the S
ubcom

m
ittee on H

ealth E
ffects of Ingested Fluoride. N

ational A
cadem

y 
P

ress, W
ashington, D

C
. p. 73-74. 

13. 
“S

em
en analysis including sperm

 m
orphology assessm

ent has 
been suggested to be a useful indication of the factors in m

an’s m
acro-environm

ent, 
w

hich can m
odulate or dam

age sperm
atogenesis (M

ac Leod &
 G

old 1953). The present 
study w

as aim
ed to determ

ine the reproductive toxic effects of m
ale rat after ingestion of 

N
aF [4.5-9 ppm

] through drinking w
ater. The route chosen in this study for exposure w

as 
via drinking w

ater to m
im

ic hum
an exposure and to reflect the im

pact on fertility, after 
chronic ingestion. The decreased sperm

 num
ber and m

otility observed in experim
ental 

rats m
ight be responsible for decreasing m

ale fertility. D
ecrease in m

ale reproductive 
potential w

as observed in rats and rabbits after exposure to fluoride (K
um

ar &
 S

usheela 
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1994, 1995; N
arayana &

 C
hinoy 1994; Zhang et al. 2000; C

ollins et al. 2001). B
esides 

decreased sperm
 count, sperm

 m
otility, the sperm

 viability and H
O

S
 sperm

 coiling 
percentages w

ere also adversely affected in N
aF-exposed rats. These changes w

ere 
greater in rats exposed to higher dose of N

aF. The decreased testicular steroidogenic 
enzym

e activity levels m
ay lead to decreased steroidogenesis in experim

ental rats, 
w

hich in turn m
ay suppress the reproductive activities in the m

ale rats.” P
ushpalatha T, 

S
rinivas M

, S
reenivasula R

eddy P
. (2005). E

xposure to high fluoride concentration in 
drinking w

ater w
ill affect sperm

atogenesis and steroidogenesis in m
ale albino rats. 

B
iom

etals 18:207-12.  
14. 

“The 
content 

of 
N

aF 
in 

testis 
and 

the 
ratio 

of 
apoptotic 

sperm
atogenic cell in fluoride treatm

ent groups significantly increased w
ith increased 

experim
ental dosage and prolonged experim

ental period (P
 < 0.05). M

eanw
hile, the 

serum
 estradiol level significantly decreased (P

 < 0.05), w
hich w

as negatively correlated 
w

ith the content of N
aF in testis as w

ell as the ratio of apoptotic sperm
atogenic cell (P

 < 
0.05). C

O
N

C
LU

S
IO

N
: E

xcessive fluoride could lead disturbance to serum
 estradiol level 

during som
e range of dose and tim

e, w
hich is an im

portant factor to sperm
atogenic cell 

apoptosis.” Jiang C
X

, et al. (2005). [R
elationship betw

een sperm
atogenic cell apoptosis 

and serum
 estradiol level in rats exposed to fluoride]. W

ei S
heng Y

an Jiu. 34:32-4.  
15. 

“These 
data 

suggest 
that 

a 
zinc-enriched 

diet 
protects 

sem
iniferous tubules against fluoride toxicity by preventing the fluoride-induced testicular 

zinc deprivation.” K
rasow

ska A
, et al. (2004). Zinc protection from

 fluoride-induced 
testicular injury in the bank vole (C

lethrionom
ys glareolus). Toxicology Letters 147: 229-

235. 
16. 

“This 
study 

exam
ined 

the 
effect 

of 
sodium

 
fluoride, 

a 
w

ater 
pollutant im

portant through the w
orld, including India, on testicular steroidogenic and 

gam
etogenic activities in relation to testicular oxidative stress in rats. S

odium
 fluoride 

treatm
ent at 20m

g/kg/day for 29 days by oral gavage resulted in significant dim
inution in 

the relative w
et w

eight of the testis, prostate, and sem
inal vesicle w

ithout alteration in 
the body w

eight gain. Testicular delta(5),3beta-hydroxysteroid dehydrogenase (H
S

D
) 

and 17beta-H
S

D
 activities w

ere decreased significantly along w
ith significant dim

inution 
in plasm

a levels of testosterone in the fluoride-exposed group com
pared to the control. 

E
pididym

al sperm
 count w

as decreased significantly in the fluoride-treated group and 
qualitative exam

ination of testicular sections revealed few
er m

ature lum
inal sperm

atozoa 
in com

parison to the control. The sem
iniferous tubules w

ere dilated in treated anim
als. 

Fluoride treatm
ent w

as associated w
ith oxidative stress as indicated by an increased 

level of conjugated dienes in the testis, epididym
is, and epididym

al sperm
 pellet w

ith 
respect to control. P

eroxidase and catalase activities in the sperm
 pellet w

ere decreased 
significantly in com

parison to the control. The results of this experim
ent indicate that 

fluoride at a dose encountered in drinking w
ater in contam

inated areas exerts an 
adverse effect on the m

ale reproductive system
 and this effect is associated w

ith 
indicators of oxidative stress.” G

hosh D
, et al. (2002). Testicular toxicity in sodium

 
fluoride 

treated 
rats: 

association 
w

ith 
oxidative 

stress. 
R

eproductive 
Toxicolology 

16(4):385. 
17. 

“To study the m
echanism

s of the antagonistic action of selenite on 
fluoride-induced m

ale reproductive dam
ages, and find out the optim

al level of selenite in 
drinking w

ater against fluoride toxicity... R
esults: Fluoride could cause the elevation of 

fluorine concentrations in blood and urine, the abnorm
alities of trace elem

ents in serum
 

and testis, as w
ell as the significant increase of lipid peroxide (LP

O
) levels, and the 

obvious decreases of activities of glutathione peroxidase (G
S

H
-P

x) and A
TP

ase in testis 
and epididym

is of rats exposed to fluoride in drinking w
ater (68 m

g/L).” Y
ang K

D
, et al. 
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(2002). [S
tudy on antagonistic effects of selenite on fluoride-induced im

pairm
ents of 

testis and epididym
is in rats]. C

hung-K
uo K

ung K
ung W

ei S
heng 18: 427-9.  

18. 
“The 

activities 
of 

androgen-dependent 
enzym

es—
acid 

phosphatase (A
C

P
), lactate dehydrogenase (LD

H
), and gam

m
a-glutam

yl transferase (y-
G

T-10S
)—

decreased 
significantly 

w
hen 

the 
ejaculate 

w
as 

treated 
w

ith 
N

aF 
at 

concentrations of 20, 100, 200 µm
ol/L (0.38; 1.9; 3.8 ppm

 F-), but they returned to the 
initial value of the control at 0.1 m

ol/L (1900 ppm
 F-)... These changes undoubtedly 

affect the physiological functions of the sperm
.”  Zakrzew

ska H
, et al. (2002). In vitro 

influence of sodium
 fluoride on ram

 sem
en quality and enzym

e activities. Fluoride 35: 
153-160.  

19. 
“From

 the foregoing data, it is evident that the adm
inistration of 

sodium
 fluoride or alum

inium
 chloride alone induced (reproductive) toxicity in fem

ale 
m

ice. This toxicity w
as enhanced by their com

bined treatm
ent (G

roup IV
) in affecting 

steroidogenesis 
in 

ovary, 
carbohydrate 

m
etabolism

 
in 

uterus, 
and 

causing 
a 

hypercholesterolem
ic effect in m

ice.” 
20. 

C
hinoy 

N
J, 

P
atel 

TN
. 

(2001). 
E

fects 
of 

sodium
 

fluoride 
and 

alum
inium

 chloride on ovary and uterus of m
ice and their reversal by som

e antidotes. 
Fluoride 34: 9-20.  

21. 
“The effects of sodium

 fluoride (N
aF) ingestion (10 m

g N
aF/kg 

body 
w

eight) 
and 

the 
possible 

therapeutic 
effects 

of 
ascorbic 

acid 
(A

A
, 

15 
m

g/anim
al/day) and/or calcium

 phosphate (C
a, 25 m

g/anim
al/day) on the reproductive 

functions and fertility of m
ale m

ice w
ere investigated. N

aF-ingestion brought about a 
significant decline in sperm

 acrosom
al acrosin and hyaluronidase. C

auda epididym
al 

sperm
 stained w

ith alcoholic acidic silver nitrate reagent revealed acrosom
al dam

age 
and deflagellation. H

ow
ever, sperm

 nuclear integrity w
as not affected by the treatm

ent. 
The reduced activity of the enzym

es as w
ell as the structural and m

etabolic alterations in 
the sperm

 led to a significant decrease in sperm
 count, and m

otility and live:dead ratios 
but an increase in abnorm

al sperm
 w

hich ultim
ately lead to a poor fertility rate. The 

cessation of N
aF-treatm

ent w
as not conducive to bringing about a com

plete recovery. 
H

ow
ever, the adm

inistration of A
A

 or C
a to N

aF-treated m
ice revealed significant 

recovery from
 fluoride toxicity in all the above param

eters.” C
hinoy N

J, S
harm

a A
. 

(2000). R
eversal of fluoride-induced alteration in cauda epididym

al sperm
atozoa and 

fertility im
pairm

ent in m
ale m

ice. E
nvironm

ental S
ciences 7: 29-38. 

22. 
“S

exually m
ature m

ale S
w

iss m
ice w

ere exposed at 60 days of 
age to 100, 200 and 300 ppm

 sodium
 fluoride (N

aF) in their drinking w
ater for 4 w

eeks 
or 10 w

eeks. The effect of N
aF exposure on fertility w

as assessed by breeding these 
m

ales w
ith untreated fem

ale m
ice after the exposure periods. Fertility w

as significantly 
reduced at all three concentrations by exposure for 10 w

eeks but not for 4 w
eeks. The 

num
ber of im

plantation sites and viable fetuses w
as significantly reduced in fem

ales 
m

ated w
ith m

ales that had ingested N
aF at a concentration of 200 ppm

 for 10 w
eeks. 

R
elative w

eights of sem
inal vesicles and preputial glands w

ere significantly increased in 
m

ice exposed to 200 and 300 ppm
 N

aF for 4 w
eeks but not in m

ice exposed for 10 
w

eeks. These results indicate that long-term
 ingestion of N

aF adversely affects fertility in 
m

ale m
ice.” E

lbetieha A
, et al. (2000). Fertility effects of sodium

 fluoride in m
ale m

ice. 
Fluoride 33: 128-134.  

23. 
“In 

sum
m

ary, 
w

e 
found 

that 
sodium

 
fluoride 

adm
inistered 

in 
drinking w

ater to rats for 30 days at doses averaging 22.6 m
g/kg/day caused definite 

fetotoxic effects. There w
as a reduction in the num

ber of viable fetuses and an increase 
in the num

ber of pregnant rats w
ith resorptions as w

ell as an increase in the total 
num

ber of resorptions.” H
iyasat A

S
. (2000). R

eproductive Toxic effects of ingestion of 
sodium

 fluoride in fem
ale rats. Fluoride 33(2): 79-84.  
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24. 
“These results clearly indicate that protein supplem

entation is 
beneficial to overcom

e the toxic effects of fluoride on testicular steroidogenesis, protein, 
carbohydrate, and energy and oxidation m

etabolism
s in the reporductive organs of m

ale 
m

ice. P
rotein deficiency, on the other hand, aggravates fluoride toxicity. A

 protein-
supplem

ented diet m
ight therefore substantially m

itigate certain fluoride-induced health 
hazards in hum

ans living in endem
ic areas.” C

hinoy N
J, M

ehta D
. (1999). E

ffects of 
protein supplem

entation and deficiency on fluoride-induced toxicity in reproductive 
organs of m

ale m
ice. Fluoride 32: 204-214. 

25. 
“S

tudies 
on 

the 
beneficial 

effects 
of 

vitam
ins 

E
 

and 
D

 
supplem

entation on functions of caput and cauda epididym
ides, their sperm

atozoa, vas 
deferens and sem

inal vesicle of sodium
 fluoride (N

aF) treated m
ale m

ice w
ere carried 

out. The N
aF treatm

ent resulted in significant decrease in the body and epididym
is 

w
eight but those of vas deferens and sem

inal vesicle w
ere not affected. N

aF treatm
ent 

brought about alterations in epididym
al m

ilieu as elucidated by the significant decrease 
in levels of sialic acid and protein as w

ell as activity of A
TP

ase in epididym
ides. A

s a 
result, the sperm

 m
aturation process w

as affected leading to a significant decline in 
cauda epididym

al sperm
 m

otility and viability. This caused a significant reduction in 
fertility rate. The cauda epididym

al sperm
 count w

as also significantly reduced. The data 
obtained suggest that fluoride treatm

ent induced significant m
etabolic alterations in the 

epididym
ides, vas deferens and sem

inal vesicles of m
ice.” C

hinoy N
J, S

harm
a A

. 
(1998). A

m
elioration of fluoride toxicity by vitam

in E
 and D

 in reproductive functions of 
m

ale m
ice. Fluoride 31: 203-216.  

26. 
“C

onclusions: The m
odification of som

e param
eters related to 

fertility by the repeated oral N
aF intake, in rodents, suggest that N

aF has potential to 
disturb m

ale fertility.” P
into R

, et al. (1998). N
aF m

ay disturb m
ale fertility in rodents. 

Toxicology Letters 95(S
uppl 1): 214.  

27. 
“E

ffects of sodium
 fluoride (N

aF) (30 m
g kg-1 body w

eight) and 
ascorbic acid ingestion along w

ith sodium
 fluoride for 30 days each w

ere studied to 
evaluate its possible role as an am

eliorative agent on functions of reproductive organs 
and sperm

atozoa of the fluorotic guinea pig. The cauda epididym
al sperm

atozoa w
ere 

highly sensitive to the effects of sodium
 fluoride as their structural and m

etabolic 
alterations 

led 
to 

m
arked 

decreases 
in 

their 
m

otility, 
live:dead 

ratio 
and 

sperm
 

m
itochondrial activity index but increases in sperm

 abnorm
alities and alterations in 

sperm
 

m
em

brane 
phospholipids, 

particularly 
phosphatidylinositol 

and 
phosphatidyl 

serine. The activities of A
TP

ase and succinate dehydrogenase as w
ell as glutathione 

levels w
ere decreased in testis by sodium

 fluoride treatm
ent, revealing disturbances in 

its m
etabolism

.” C
hinoy N

J, et al. (1997). Fluoride toxicity in the testis and cauda 
epididym

is of guinea pig and reversal by ascorbate. M
edical S

cience R
esearch 25: 97-

100.  
28. 

“The 
toxic 

effects 
w

ere 
evaluated 

of 
sodium

 
fluoride 

(N
aF) 

ingestion on the physiology of tissue com
ponents of testis and epididym

is of adult, m
ale 

albino rats, and the possible reversal of the effects by use of som
e antidotes. The results 

revealed that the testis and cauda epididym
al proteins w

ere altered, w
ith disappearance 

of som
e proteins and induction of som

e new
 ones. This is the first report of such 

changes... O
n com

paring the alterations in protein profile, phospholipds and glutathione 
in both tissues, it w

as evident that the protein profile w
as disturbed m

ore in testis than in 
cauda epididym

is, w
hereas phospholipids and gluthathione levels w

ere affected m
ore in 

cauda than in testis... A
s the proteins of testis and cauda epididym

is are know
n to be 

involved as androgen carrier proteins, in testicular functions and in sperm
 m

otility, it 
follow

s that N
aF treatm

ent m
ight affect the levels of these proteins as w

ell as alter sperm
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m
otility and viability.” C

hinoy N
J, et al. (1997). Fluoride toxicity on rat testis and cauda 

epididym
al tissue com

ponents and its reversal. Fluoride 30: 41-50.  
29. 

“The section on the effects of fluoride on the physiological signs of 
sexual m

aturity in the gerbil w
as a prelim

inary, pilot study. There w
ere not enough 

subjects to m
ake any firm

 conclusions so an interpretation of the data is conjectural. 
H

ow
ever, the results do suggest that the H

F (H
igh-Fluoride) fem

ales had an accelerated 
onset of puberty as judged by several indices of pubertal developm

ent in rodents. A
t 7 

w
eeks, the H

F fem
ales w

ere significantly heavier than the LF fem
ales (p < 0.004); as 

heavy as the H
F m

ales and LF m
ales. The ventral gland in the H

F fem
ale developed 

significantly earlier than in the LF fem
ale (p < 0.004). V

aginal opening occurred earlier in 
the H

F fem
ale than in the LF fem

ale (p <0.03).” Luke J. (1997). The E
ffect of Fluoride on 

the P
hysiology of the P

ineal G
land. P

h.D
. Thesis. U

niversity of S
urrey, G

uildford. p. 173-
174.  

30. 
“A

t 16 w
eeks, the H

F [H
igh-Fluoride] m

ales had a significantly 
low

er m
ean testes w

eight than the LF [Low
-Fluoride] m

ales: 1.10 ± 0.11 vs. 1.32 ± 0.18 
g, respectively (p <0.002). The reason for this is not clear.” Luke J. (1997). The E

ffect of 
Fluoride on the P

hysiology of the P
ineal G

land. P
h.D

. Thesis. U
niversity of S

urrey, 
G

uildford. p. 177.  
31. 

“The 
present 

com
m

unication 
addresses 

the 
effect 

of 
chronic 

fluoride 
toxicity 

on 
the 

structure 
of 

rabbit 
Leydig 

cells 
using 

light, 
scanning 

and 
transm

ission electron m
icroscopy... [T]he extensive degenerative changes (w

hich are 
progressive) seen in the Leydig cells due to fluoride toxicity m

ay lead to a decrease in 
testosterone production resulting initially in regression of sem

iniferous tubules and 
structural dam

age of the epididym
is and finally cessation of sperm

atogenesis.” S
usheela 

A
K

, K
um

ar A
. (1997). U

ltrastructural studies on the leydig cells of rabbits exposed to 
chronic fluoride toxicity. E

nvironm
ental S

ciences 5:79-94.   
32. 

“S
odium

 fluoride (N
aF) at a dose of 10 m

g/kg body w
eight w

as 
adm

inistered orally to m
ale rats (R

ettus norvegicus) daily for 30 and 50 days to evaluate 
the effect of the physiology of som

e sex accessory glands and sperm
 functions. The 

effects of w
ithdraw

al upon cessation of N
aF ingestion, and of adm

inistering ascorbic 
acid (A

A
) and/or calcium

 (C
a++) along w

ith N
aF, w

ere also investigated. The results 
revealed that the N

aF treatm
ent caused a significant elevation in serum

 fluoride levels 
w

ith a sim
ultaneous rise in C

a++ levels. This could be attributed to the form
ation of a 

calcium
 fluoride com

plex leading to calcium
 accum

ulation. The treatm
ent resulted in 

structural and m
etabolic alterations in sperm

, leading to low
 sperm

 m
otility, a low

 sperm
 

m
itochondrial activity index (S

M
A

I), reduced viability (live:dead ratio), and changes in 
sperm

 m
em

brane phospholipids (particularly phosphatidylinositol, phosphatidylserine 
and phosphatidylethanolam

ine, w
hich w

ould affect horm
one receptor interaction and 

their functions). A
 significant reduction in electrolyte levels of sperm

 also occurred w
hich 

w
ould 

also 
affect 

their 
viability. 

The 
protein 

levels 
in 

cauda 
epididym

al 
sperm

 
suspension, vas deferens, sem

inal vesicle and prostate w
ere significantly decreased 

after 
N

aF 
adm

inistration, 
w

hich 
m

ay 
be 

due 
to 

altered 
protein 

m
etabolism

 
by 

interference of fluoride ions. The changes in epididym
al protein profile, w

ith absence of 
som

e proteins and induction of som
e new

 ones, w
ere probably a result of the “stress 

proteins” in N
aF-treated rats affecting the structural and functional integrity of sperm

. 
G

lycogen accum
ulation in vas deferens and a decrease in fructose in sem

inal vesicles 
and vas deferens indicated disturbances in carbohydrate m

etabolism
 in these organs. 

H
ow

ever, w
ithdraw

l of treatm
ent resulted in partial recovery. A

 significant recovery from
 

N
aF-induced toxic effects occurred follow

ing adm
inistation of ascorbic acid and/or 

calcium
, w

hile com
bined treatm

ent (A
A

 + C
a++) for 70 days m

anifested a synergistic 
effect. The transient fluoride-induced effects w

ere reversible. The results, corroborated 
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by earlier data from
 our laboratory, show

 that fluoride has a definite effect on m
ale 

reproduction and fertility. A
scorbic acid and calcium

 are proposed as therapeutic agents 
in endem

ic populations for am
eiloration of effects of fluoride.” C

hinoy N
F, et al. (1995). 

A
m

elioration of fluoride toxicity in som
e accessory reproductive glands and sperm

atozoa 
of rat. Fluoride 28: 75-86. 

33. 
“Fifty four W

istar m
ale rats w

ere random
ly divided into three 

groups, drinking w
ater containing 0.6 m

g/L (control group), 100 m
g/L, and 200 m

g/L 
sodium

 fluoride, respectively. R
ats w

ere killed at the second, fourth and sixth w
eeks 

after 
experim

ent 
initiation, 

respectively. 
The 

levels 
of 

serum
 

testosterone, 
testis 

cholesterol, and hepatic tissue cholesterol w
ere determ

ined. R
esults show

ed that the 
serum

 testosterone level had decreased w
ith tim

e in rats drinking w
ater containing 100 

and 200 m
g/L fluoride. W

hile testis cholesterol level did not change, it w
as significantly 

decreased in the liver at the fourth and sixth w
eek w

hen com
pared w

ith the control 
group. R

esults suggest that fluoride m
ay have som

e harm
ful effects on the reproductive 

system
 in m

ale rats.” Zhao ZL, et al. (1995). The influence of fluoride on the content of 
testosterone and cholesterol in rat. Fluoride 28: 128-130.  

34. 
“The therapeutic effects of ascorbic acid and calcium

 (C
a2+) 

supplem
entation on reproductive functions of fluoride-treated (10 m

g/kg body w
eight) 

m
ale rats w

ere investigated. S
odium

 fluoride treatm
ent resulted in a decrease in alm

ost 
all param

eters studied except concentration of testicular cholesterol, w
hich im

plies that 
androgen synthesis m

ight not be affected by N
aF treatm

ent. S
uccinate dehydrogenase 

activity decreased in testis suggesting that its oxidative m
etabolism

 w
as altered by N

aF 
treatm

ent. A
denosine triposphatase activity, protein, and sialic acid levels in caput and 

cauda epididym
ides also show

ed a decrease. A
ll these changes resulted in a significant 

decrease in sperm
 m

otility and thereby fertility rate.” C
hinoy N

F, et al. (1994). B
eneficial 

effects of ascorbic acid and calcium
 on reproductive functions of sodium

 fluoride-treated 
prepubertal m

ale rats. Fluoride 27: 67-75.   
35. 

“O
B

JE
C

TIV
E

—
To address the role of fluoride in causing defects 

to sperm
atids and epididym

al sperm
atozoa. M

E
TH

O
D

S
—

M
ale rabbits w

ere treated w
ith 

10 m
g N

aF/kg body w
eight daily for 18 m

onths and m
aintained under identical laboratory 

conditions along w
ith the control rabbits not given N

aF. Testis and epididym
is (caput) 

w
ere investigated for ultrastructural details of sperm

atids and sperm
atozoa. R

E
S

U
LTS

—
A

 w
ide variety of structural defects w

ere observed in the flagellum
, the acrosom

e, and 
the nucleus of the sperm

atids and epididym
al sperm

atozoa of fluoride-treated rabbits. 
A

bnorm
alities included absence of outer m

icrotubules, com
plete absence of axonem

es, 
structural and num

eric aberrations of outer dense fibers, breakdow
n of the fibrous 

sheath, and structural defects in the m
itochondria of the m

iddle piece of the flagellum
. 

D
etachm

ent and peeling off of the acrosom
e from

 the flat surfaces of the nucleus w
ere 

also 
observed. 

C
O

N
C

LU
S

IO
N

—
The 

abnorm
alities 

observed 
render 

the 
sperm

 
nonfunctional and ineffective, and thus there is a possible role of fluoride in causing 
infertility.”  K

um
ar A

, S
usheela A

K
. (1994). U

ltrastructural studies of sperm
iogenesis in 

rabbit 
exposed 

to 
chronic 

fluoride 
toxicity. 

International 
Journal 

of 
Fertility 

and 
M

enopausal S
tudies 39(3):164-71. 
36. 

“The effects of ingestion of sodium
 fluoride (N

aF), 10 m
g/kg body 

w
eight for 50 days, on the structure and m

etabolism
 of sperm

 of albino rats (R
attus 

norvegicus), w
ere investigated. In different groups of rats, the reversible effects upon 

w
ithdraw

al of N
aF treatm

ent and by adm
inistering som

e therapeutic agents, viz., 
ascorbic acid and calcium

 alone and in com
bination w

ith N
aF (50 and 70 days), on 

sperm
 structure and m

etabolism
 w

ere also studied. The results revealed that the sperm
 

acrosom
al hyaluronidase and acrosin w

ere reduced after 50 days of N
aF treatm

ent. 
S

perm
 stained w

ith acidic alcoholic silver nitrate revealed acrosom
al dam

age and 



�
"�#�

deflagellation, w
hich m

ight be causative factors for the reduced activity of the enzym
es. 

These alterations also resulted in a decline in sperm
 m

otility. The cauda epididym
al 

sperm
 count w

as decreased, perhaps because of sperm
atogenic arrest. Thus, the low

 
sperm

 m
otility and count ultim

ately contributed tow
ard reduction in fertility by N

aF 
treatm

ent. H
ow

ever, w
ithdraw

al of N
aF treatm

ent for 70 days produced incom
plete 

recovery, 
w

hile 
adm

inistration 
of 

ascorbic 
acid 

and 
calcium

, 
individually 

and 
in 

com
bination, brought about significant recovery of fluoride-induced effects. Thus, the 

effects 
of 

fluoride 
on 

sperm
 

structure 
and 

m
etabolism

 
of 

rats 
are 

transient 
and 

reversible.” N
arayana M

V
, C

hinoy N
J. (1994). R

eversible effects of sodium
 fluoride 

ingestion on sperm
atozoa of the rat. International Journal of Fertility and M

enopausal 
S

tudies 39(6):337-46. 
37. 

“In view
 of reports of infertility am

ong hum
an populations in 

fluorosis prevailing regions, w
e investigated the effect of fluoride ingestion on testicular 

steroidogenesis in rats. S
odium

 fluoride (N
aF) w

as adm
inistered to the rats orally at a 

daily dose of 10m
g/kg bodyw

eight for 50 days. The treatm
ent did not cause significant 

change in testicular cholesterol levels, indicating that m
etabolism

 w
as not altered and 

that 
there 

w
as 

no 
hypo/hypercholesterolem

ic 
effect. 

In 
addition, 

activities 
of 

the 
interm

ediary enzym
es in androgenesis, viz., 3ß- and 17ß-hydroxysteroid dehydrogenase 

w
ere only m

odestly decreased by N
aF ingestion. S

ubsequently, the determ
ination of 

circulating androgen levels in N
aF-treated rats show

ed a dow
nw

ard trend com
pared to 

those of the control group, suggesting alteration in testosterone concentration. The 
histom

orphom
etric studies revealed significant change in the Leydig cell diam

eter m
 

correlation w
ith the androgen levels. These results indicate that fluoride does interfere 

w
ith steroidogenesis in short-term

 low
dose exposures in rats.” N

arayana M
V

, C
hinoy N

J. 
(1994). E

ffect of fluoride on rat testicular steroidogenesis. Fluoride 27: 7-12.  
38. 

“In fluorotic rats, testicular cholesterol and serum
 testosterone 

levels w
ere not affected. H

ow
ever, succinate dehydrogenase activity in testis w

as 
inhibited. 

S
im

ilarly, 
adenosine 

triphosphatase 
activity 

and 
sialic 

acid 
levels 

in 
epididym

ides w
ere also suppressed w

ith m
ore pronounced effect on cauda epididym

is. 
C

onsequently, sperm
 m

otility and count w
ere decreased leading to a significant decline 

in fertility by fluoride treatm
ent. H

ence, rat is also sensitive to fluoride toxicity.” C
hinoy 

N
J, et al. (1992). E

ffects of fluoride ingestion on the physiology of reproductive organs of 
m

ale rats. Journal of E
nvironm

ental B
iology 13: 55-61.  

39. 
“S

um
m

ary: S
odium

 fluoride (N
aF) fed to adult m

ale albino m
ice at 

a dose of 10 m
g and 20 m

g/kg body w
eight, caused a significant decrease in sperm

 
county and m

otility. S
canning electron m

icroscopy and silver nitrte staining show
ed large 

num
bers of deflagellated sperm

atozoa, w
ith acrosom

al, m
idpiece and tail abnorm

alities. 
The treatm

ent caused loss of fertility rate w
hen norm

al cycling fem
ale m

ice w
ere m

ated 
w

ith treated m
ales.” C

hinoy N
J , S

equeira E
. (1992). R

eversible fluoride induced fertility 
im

pairm
ent in m

ale m
ice. Fluoride 25 71-76. 

40. 
“M

ale W
istar rats w

ere exposed to fluoride (F) at concentrations of 
100- and 200 ppm

 in their drinking w
ater for 6- and 16 w

eeks. The high F intake caused 
several-fold increase in the F concentrations in the testes and bone as com

pared w
ith 

control rats, both after the 6- and 16 w
k exposure; the bone F, but not testicular F, 

appeared to increase w
ith dose and tim

e. F exposure (100- and 200 ppm
) decreased 

significantly the concentrations of zinc (Zn) in the testes, plasm
a, liver and kidneys 

particularly in the 16 w
k groups; in the bone Zn tended to increase, how

ever... Fifty 
percent of the 100- and 200 ppm

 F rats after 16 w
eeks exhibited histopathologic 

changes in the germ
inal epithelium

 of the testes, w
hich resem

bled those in Zn-deficient 
rats. The data suggest that a deprivation of testicular Zn due to a high F intake m

ay be 
directly responsible for the injury of testicular tubules.” K

rasow
ska A

, W
lostow

ski T. 
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(1992). The effect of high fluoride intake on tissue trace elem
ents and histology of 

testicular tubules in the rat. C
om

parative B
iochem

istry and P
hysiology: P

art C
 103(1):31-

4.  
41. 

“A
 

single 
m

icrodose 
(50 

m
icrogram

s/50 
m

icroL) 
injection 

of 
sodium

 
fluoride 

(N
aF) 

into 
the 

vasa 
deferentia 

of 
adult 

m
ale 

albino 
rats 

(R
attus 

norvegicus) caused arrest of sperm
atogenesis and absence of sperm

atozoa in the 
lum

ina of the sem
iniferous tubules of the testes, w

hich consequently led to a decline in 
the sperm

 count in the caudae epididym
ides. S

canning electron m
icroscopy of cauda 

and vas deferens sperm
 revealed deflagellation and tail abnorm

alities. This is probably 
related to the alterations in the internal m

ilieu of these organs w
hich rendered the 

sperm
atozoa im

m
otile and consequently caused fertility im

pairm
ent in the experim

ental 
anim

als. Thus m
icrodoses of sodium

 fluoride w
ere found to affect reproductive function 

and fertility rate.” C
hinoy N

J, et al. (1991). M
icrodose vasal injection of sodium

 fluoride in 
the rat. R

eproductive Toxicolology 5(6):505-12. 
42. 

“Fluoride w
as orally adm

inistered to rabbits at 10 m
g N

aF/kg body 
w

eight for 18 or 29 m
onths. The anim

als w
ere then killed and the structure of the testis, 

epididym
is and vas deferens studied under light and scanning electron m

icroscopes. In 
anim

als treated for 29 m
onths, the sperm

atogenic cells in the sem
iniferous tubules w

ere 
disrupted, degenerated and devoid of sperm

atozoa. In anim
als treated for 18 or 29 

m
onths, loss of cilia on the epithelial cells lining the lum

en of the ductuli efferentes of the 
caput epididym

idis and of stereocilia on the epithelial cells lining the lum
en of the vas 

deferens w
as observed. In som

e regions of the epithelial lining of the lum
en of the 

ductuli efferentes and vas deferens, the boundaries of the cells w
ere not clear and 

appeared to be peeled off. M
ucus droplets w

ere abundant in the vas deferens of control 
anim

als, but absent in both the treated groups. S
perm

atogenesis ceased only in anim
als 

treated for 29 m
onths. The difference in the structural changes observed in the testes of 

the 2 treated groups m
ay have been due to the blood-testis barrier. It is concluded that 

ingestion of high concentrations of fluoride has harm
ful effects on the m

ale reproductive 
system

.” S
usheela A

K
, K

um
ar A

. (1991). A
 study of the effect of high concentrations of 

fluoride on the reproductive organs of m
ale rabbits, using light and scanning electron 

m
icroscopy. Journal of R

eproductive Fertility 92(2):353-60. 
43. 

“The 
aim

 
of 

the 
study 

w
as 

to 
evaluate 

relationship 
betw

een 
infertility 

and 
the 

histological 
structure 

of 
the 

testes 
follow

ing 
the 

subcutaneous 
adm

inistration of different doses of sodium
 fluoride (5, 10, 20 and 50 m

g/kg/day), for 100 
days, to groups of six m

ale albino rabbits; the six control anim
als w

ere given 1 cc 
distilled 

w
ater/kg 

b.w
./day 

for 
the 

sam
e 

length 
of 

tim
e. 

D
eficient 

m
aturation 

and 
differentiation of the sperm

atocytes and an increase in the am
ount of interstitial tissue 

w
ere found in the experim

ental anim
als. In the higher dosage groups, sperm

atogenesis 
stopped and the sem

iniferous tubules becam
e necrotic. The study thus established the 

existence of a definite relationship betw
een fluorosis and testicular dam

age.” S
hashi A

. 
(1990). H

istopathological changes in rabbit testes during experim
ental fluorosis. Folia 

M
orphol (P

raha) 38(1):63-5. 
44. 

“A
lbino rabbits w

ere injected sodium
 fluoride solutions in the 

concentration of 5, 10, 20 and 50 m
g/kg body w

eight/day subcutaneously for 100 days. 
The control rabbits w

ere given 1 cc of distilled w
ater for the sam

e period and sacrificed. 
The ovary w

as exam
ined for histopathological changes. A

nim
als in control and 5 m

g 
fluoride treated groups displayed norm

al follicles w
ith oocytes and interstitial tissue in 

ovaries. In anim
als treated w

ith 10 and 20 m
g fluoride, ovary exhibited congested 

oocytes in the follicles, necrosis of follicle cells and interstitial oedem
a. The degenerative 

changes w
ere m

ost pronounced in anim
als treated w

ith 50 m
g fluoride, in w

hich 
com

plete atrophy of follicles along w
ith oocyte disintegration and m

arked necrosis of 
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cells accom
panied by infiltration of m

onocytes, lym
phocytes and histiocytes in interstitial 

tissue occurred. The data indicate that the structural alterations in the ovary w
ere m

ore 
pronounced w

ith the concom
itant increase in the dose of fluoride.” S

hashi A
. (1990). 

H
istopathological changes in rabbit ovary during experim

ental fluorosis. Indian Journal of 
P

athology and M
icrobiology 33(2):113-7.  

45. 
“The effect of high fluoride intake (100 and 200 ppm

) in the ration 
w

as studied in m
ale rats. A

fter sixty days of treatm
ent, rats show

ed a decrease in the 
m

ean diam
eter of the sem

iniferous tubules and the percentage of the tubules containing 
sperm

atozia and increase in the in the thickness of the peritubular m
em

branes. The 
effect w

as m
ore prom

inent w
ith the higher dose of fluoride. S

erum
 testosterone level in 

rats [w
hich] received 200 ppm

 fluoride show
ed a sharp decrease, w

hereas in those 
treated w

ith 100 ppm
 did not differ significantly from

 the control. The fertility perform
ance 

of treated rats w
as reduced and the results revealed a reduction in the num

ber of 
pregnant fem

ales and new
borns of both treated groups. Low

est dose of fluoride had a 
sim

ilar but less m
arked effect on the fertility perform

ance than the higher dose. It is 
concluded that the high fluoride intake causes a decline in the reproductive perform

ance 
of the adult m

ale rats, although the clinical signs in the teeth are absent.” A
raibi A

A
, et 

al. (1989). E
ffect of high fluoride on the reproductive perform

ance of the m
ale rat. 

Journal of B
iological S

ciences R
esearch 20: 19-30. 

46. 
“The effects of sodium

 fluoride (N
aF) ingestion in tw

o doses (10 
and 20 m

g/kg body w
eight) for 30 days on histology and histocytom

etry of reproductive 
organs of the adult m

ale m
ouse w

ere investigated. In order to study reversibility, 
treatm

ent w
as w

ithdraw
n for one and tw

o m
onths... N

aF treatm
ent caused severe 

disorganization and denudation of germ
inal epithelial cells of sem

iniferous tubules w
ith 

absence of sperm
 in the lum

ina. The Leydig cell and nucleus diam
eters w

ere not 
affected. The caput epididym

is show
ed few

er changes than the cauda. H
ow

ever, 
epithelial 

cell 
nuclear 

pyknosis 
and 

absence 
of 

lum
inal 

sperm
 

w
ere 

observed. 
A

 
reduction in epithelial cell height, nuclear pyknosis, denudation of cells, and absence of 
sperm

 occurred in the cauda epididym
is. The vas deferens epithelium

 show
ed nuclear 

pyknosis, clum
ped stereocilia, and cell debris but no sperm

 in the lum
en and an increase 

in the lam
ina propria. The prostate and sem

inal vesicles w
ere not affected by treatm

ent. 
W

ithdraw
al of treatm

ent caused m
arked recovery in the histoarchitecture of these 

organs. The effects of N
aF treatm

ent are therefore transient and reversible.” C
hinoy N

J , 
S

equeira E
. (1989). E

ffects of fluoride on the histoarchitecture of reproductive organs of 
the m

ale m
ouse. R

eproductive Toxicolology 3(4):261-7.  
47. 

“R
eduction of ingested fluoride in a skulk of silver foxes resulted in 

the 
reduction 

of 
fluoride 

burden, 
decreased 

neonatal 
m

ortality 
and 

increased 
kit 

production during a tw
o breeding and w

helping season period.” E
ckerlin R

H
, et al. 

(1988). A
m

eliorative effects of reduced food-borne fluoride on reproduction in silver 
foxes. C

ornell V
eterinarian 78(4):385-91. 

48. 
“S

ixty-six 
eastern 

screech-ow
ls 

(O
tus 

asio) 
w

ere 
paired 

and 
random

ly assigned to dietary treatm
ent groups of 0, 40, or 200 ppm

 (m
g/kg) fluoride (as 

sodium
 fluoride) in N

ovem
ber 1981. H

atching success w
as adversely affected at the 200 

ppm
 (m

g/kg) level, suggesting potential detrim
ental im

pacts to w
ild populations exposed 

to fluoride pollution.” P
attee O

H
, et al. (1988). E

ffects of dietary fluoride on reproduction 
in E

astern S
creech-O

w
ls. A

rchives of E
nvironm

ental C
ontam

ination and Toxicology 17: 
213-218. 

49. 
“G

enotoxicity of S
odium

 fluoride w
as evaluated in m

ice in vivo 
w

ith the help of different cytogenetic assays. The frequency of chrom
osom

e aberration 
w

as dose - and tim
e - dependent but not exactly route-dependent. Fractionated dosing 

induced less aberration. Incidence of m
icronucleus and sperm

 abnorm
ality increased 
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w
ith dose. R

elative sensitivity of the three assays has been found to be: S
perm

 
abnorm

ality 
> 

C
hrom

osom
e 

aberration 
> 

M
icronucleus. 

The 
present 

results 
have 

revealed the m
utagenic property of N

aF.” P
ati P

C
, B

hunya S
P

. (1987). G
enotoxic effect 

of an environm
ental pollutant, sodium

 fluoride, in m
am

m
alian in vivo test system

. 
C

aryologia 40:79-87.  
50. 

“The results provide unequivocal evidence that 250 uM
 fluoride 

inhibits testosterone secretion by rat testes perfused in vitro. P
revious investigators have 

reported 
that 

5-10 
m

M
 

fluoride 
stim

ulates 
adenylate 

cyclase, 
inhibits 

m
etabolic 

reactions, and inhbits testosterone biosynthesis. The present observation of deleterious 
effects by 250 uM

 fluoride (5 ppm
) em

phasizes the sensitivity of steroidogenesis to 
fluoride.” C

hubb C
. (1985). R

eproductive toxicity of fluoride. Journal of A
ndrology 6: 59. 

51. 
“The effects on reproduction in screech ow

ls (O
tus asio) of chronic 

dietary sodium
 fluoride adm

inistration at 0, 40, and 200 ppm
 w

ere exam
ined. Fluoride at 

40 ppm
 resulted in a significantly sm

aller egg volum
e, w

hile 200 ppm
 also resulted in 

low
er egg w

eights and lengths. D
ay-one hatchlings in the 200 ppm

 group w
eighed 

alm
ost 10%

 less than controls and had shorter crow
n-rum

p lengths... These results, in 
com

bination w
ith the findings of P

attee et al., revealed significant im
pairm

ent of overall 
reproduction, 

suggesting 
that 

sodium
 

fluoride 
could 

cause 
slight 

to 
m

oderate 
reproduction disorders in ow

ls in fluoride-polluted areas.” H
offm

an D
J, et al. (1985). 

E
ffects of fluoride on screech ow

l reproduction: teratological evaluation, grow
th, and 

blood chem
istry in hatchlings. Toxicology Letters 26(1):19-24. 

52. 
“A

 
m

arked 
fall 

(p 
<0.01) 

in 
the 

testosterone 
production 

w
as 

recorded at a fluoride concentration of 100 ppm
 and testosterone synthesis w

as 
m

axim
ally inhibited (p <0.01) at 200 ppm

. There w
as a noticeable, though m

arginal, 
inhibition in testosterone synthesis even at 10 ppm

 fluoride concentration. From
 1 ppm

 
to 200 ppm

, the degree of inhibition of testosterone synthesis seem
s to be dependent on 

fluoride concentration.” K
anw

ar K
C

, V
ig P

S
, K

alla N
R

 (1983). In vitro inhibition of 
testosterone synthesis in the presence of fluoride ions. IR

C
S

 M
edical S

cience 11: 813-
814. 

53. 
“The study w

as designed in order to assess the relationship 
betw

een infertility and histological structure of testes follow
ing adm

inistration of varying 
doses of sodium

 fluoride. O
ne hundred adult m

ale albino m
ice w

ere fed 10 ppm
 (G

roup 
A

), 500 ppm
 (G

roup B
) and 1000 ppm

 (G
roup C

) of sodium
 fluoride in drinking w

ater. 
The G

roup A
 anim

als w
ere sacrificed at the end of one m

onth, G
roup B

 after tw
o and 

G
roup C

 after three m
onths. The testes w

ere rem
oved and, after being processed in the 

usual m
anner, they w

ere stained w
ith hem

atoxylin and eosin. In G
roups B

 and C
, the 

higher 
dosage 

groups, 
there 

w
as 

a 
lack 

of 
m

aturation 
and 

differentiation 
of 

sperm
atocytes. In anim

als sacrificed at the end of three m
onths, sperm

atogenesis had 
stopped and the sem

iniferous tubules had becom
e necrotic. A

 definite relationship 
betw

een fluorosis and dam
age to the testes has, therefore, been established by this 

study.” K
our K

, S
ingh J. (1980). H

istological finding of m
ice testes follow

ing fluoride 
ingestion. Fluoride 13: 160-162. 

54. 
“O

bservations 
w

ere 
m

ade 
over 

four 
breeding 

seasons 
to 

determ
ine the effect of excessive intake of fluorine in the drinking w

ater on the breeding 
efficiency 

of 
cattle. 

Fifty 
A

frikaner 
heifers, 

m
aintained 

under 
ordinary 

ranching 
conditions, w

ere divided into five groups w
hich received 5, 8 and 12 ppm

 fluorine 
respectively in the drinking w

ater... In the first season reproduction w
as norm

al in every 
respect in all groups, but in the next season there w

as a notew
orthy increase in post-

calving anoestrus in the groups receiving 8 and 12 ppm
 fluorine. The third season 

revealed an appreciable decline in fertility, notably in the anim
als receiving over 5 ppm

 
fluorine. The fourth season w

as characterized by a m
arked drop in breeding efficiency 
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as judged by calving rate and services per conception in all groups. This w
as m

ost 
pronounced in the groups receiving 8 and 12 ppm

... The adverse influence of excessive 
fluorine on reproduction w

as m
anifested before the anim

als revealed any evidence of 
im

pairm
ent of general health, such as loss of condition and inappetence. It is concluded 

that for norm
al reproduction the fluorine content of drinking w

ater should be under 5 
ppm

.” van R
ensburg S

W
J, de V

os W
H

. (1966). The influence of excess fluorine intake in 
the drinking w

ater on reproductive efficiency in bovines. The O
nderstepoort Journal of 

V
eterinary R

esearch 33: 185-194.  

I. 
Likely and Possible H

arm
 of Fluoride on the Pineal G

land: 
Teratogenicity, A

ltered G
row

th, and Functional D
eficit. See A

ppendix 86  
 

1. 
“In term

s of m
ineralized tissue, the m

ean fluoride concentration in 
the pineal calcification w

as equivalent to that in severely fluorosed bone and m
ore than 

four tim
es higher than in corresponding bone ash, i.e., 8,900 ± 7,700 vs. 2,040 ± 1,100 

m
g/kg, respectively. The calcification in tw

o of the 11 pineals analysed in this study 
contained extrem

ely high levels of fluoride: 21,800 and 20,500 m
g/kg.” Luke J. (1997). 

The E
ffect of Fluoride on the P

hysiology of the P
ineal G

land. P
h.D

. Thesis. U
niversity of 

S
urrey, G

uildford. p. 167.  

2. 
The pineal gland contains hyroxyapatite crystals, and this hard 

tissue accum
ulates m

ore fluoride (up to 21,000 ppm
) than any other hard tissue in the 

body (e.g. teeth and bone). The soft tissue of the adult pineal gland contains m
ore 

fluoride than any other soft tissue in the body - a level of fluoride (~300 ppm
) capable of 

inhibiting enzym
es, protein synthesis and cell function.  U

p until the 1990s, no research 
had ever been conducted to determ

ine the im
pact of fluoride on the pineal gland - a 

sm
all gland located betw

een the tw
o hem

ispheres of the brain that regulates the 
production of the horm

one m
elatonin. M

elatonin is a horm
one that helps regulate the 

onset of puberty and helps protect the body from
 cell dam

age caused by free radicals.         

3. 
A

fter finding that the pineal gland is a m
ajor target for fluoride 

accum
ulation in hum

ans, D
r. Luke conducted anim

al experim
ents to determ

ine if the 
accum

ulated fluoride could im
pact the functioning of the gland - particulalry the gland’s 

regulation of m
elatonin. Luke found that anim

als treated w
ith fluoride had low

er levels of 
circulating m

elatonin, as reflected by reduced levels of m
elatonin m

etabolites in the 
anim

als’ urine. This reduced level of circulating m
elatonin w

as accom
panied - as m

ight 
be expected - by an earlier onset of puberty in the fluoride-treated fem

ale anim
als.  

4. 
Luke sum

m
arized her hum

an and anim
al findings as follow

s: “In 
conclusion, the hum

an pineal gland contains the highest concentration of fluoride in the 
body. Fluoride is associated w

ith depressed pineal m
elatonin synthesis by prepubertal 

gerbils and an accelerated onset of sexual m
aturation in the fem

ale gerbil. The results 
strengthen the hypothesis that the pineal has a role in the tim

ing of the onset of puberty. 
W

hether or not fluoride interferes w
ith pineal function in hum

ans requires further 
investigation.” FU

LL TE
X

T - htm
l: Luke J. (2001). Fluoride deposition in the aged hum

an 
pineal gland. C

aries R
esearch 35:125-128.   FU

LL TE
X

T- pdf: • Luke J. (1997). P
hD
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Thesis: The E
ffect of Fluoride on the P

hysiology of the P
ineal G

land (298 pages) 

5. 
“The single anim

al study of pineal function indicates that fluoride 
exposure results in altered m

elatonin production and altered tim
ing of sexual m

aturity. 
W

hether fluoride affects pineal function in hum
ans rem

ains to be dem
onstrated. The tw

o 
studies of m

enarcheal age in hum
ans show

 the possibility of earlier m
enarche in som

e 
individuals exposed to fluoride, but no definitive statem

ent can be m
ade. R

ecent 
inform

ation on the role of the pineal organ in hum
ans suggests that any agent that 

affects pineal function could affect hum
an health in a variety of w

ays, including effects 
on 

sexual 
m

aturation, 
calcium

 
m

etabolism
, 

parathyroid 
function, 

postm
enopausal 

osteoporosis, cancer, and psychiatric disease.”  N
ational R

esearch C
ouncil. (2006). 

Fluoride in D
rinking W

ater: A
 S

cientific R
eview

 of E
P

A
’s S

tandards. N
ational A

cadem
ies 

P
ress, W

ashington D
.C

. p221-22. 

6. 
“It is rem

arkable that the pineal gland has never been analysed 
separately for F because it has several features w

hich suggest that it could accum
ulate 

F. It has the highest calcium
 concentration of any norm

al soft tissue in the body because 
it calcifies physiologically in the form

 of hydroxyapatite (H
A

). It has a high m
etabolic 

activity coupled w
ith a very profuse blood supply: tw

o factors favouring the deposition of 
F in m

ineralizing tissues. The fact that the pineal is outside the blood-brain barrier 
suggests that pineal H

A
 could sequester F from

 the bloodstream
 if it has the sam

e 
strong affinity for F as H

A
 in the other m

ineralizing tissues. The intensity of the toxic 
effects of m

ost drugs depends upon their concentration at the site of action. The 
m

ineralizing tissues (bone and teeth) accum
ulate high concentrations of F and are the 

first to show
 toxic reactions to F. H

ence, their reactions to F have been especially w
ell 

studied. If F accum
ulates in the pineal gland, then this points to a gap in our know

ledge 
about w

hether or not F affects pineal physiology. It w
as the lack of know

ledge in this 
area that prom

pted m
y study.”  Luke J. (1997). The E

ffect of Fluoride on the P
hysiology 

of the P
ineal G

land. P
h.D

. Thesis. U
niversity of S

urrey, G
uildford. p. 1-2.  

7. 
“A

fter 
half 

a 
century 

of 
the 

prophylactic 
use 

of 
fluorides 

in 
dentistry, w

e now
 know

 that fluoride readily accum
ulates in the hum

an pineal gland. In 
fact, the aged pineal contains m

ore fluoride than any other norm
al soft tissue. The 

concentration of fluoride in the pineal w
as significantly higher (p <0.001) than in 

corresponding m
uscle, i.e., 296 ± 257 vs. 0.5± 0.4 m

g/kg (w
et w

eight) respectively.”  
Luke J. (1997). The E

ffect of Fluoride on the P
hysiology of the P

ineal G
land. P

h.D
. 

Thesis. U
niversity of S

urrey, G
uildford. p. 167.  

8. 
“Fluoride is now

 introduced at a m
uch earlier stage of hum

an 
developm

ent 
than 

ever 
before 

and 
consequently 

alters 
the 

norm
al 

fluoride-
pharm

acokinetics in infants. B
ut can one dram

atically increase the norm
al fluoride-intake 

to infants and get aw
ay w

ith it? The safety of the use of fluorides ultim
ately rests on the 

assum
ption that the developing enam

el organ is m
ost sensitive to the toxic effects of 

fluoride. The results from
 this study suggest that the pinealocytes m

ay be as susceptible 
to fluoride as the developing enam

el organ.” Luke J. (1997). The E
ffect of Fluoride on 
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the P
hysiology of the P

ineal G
land. P

h.D
. Thesis. U

niversity of S
urrey, G

uildford. p. 176. 

9. 
“A

longside 
the 

calcification 
in 

the 
developing 

enam
el 

organ, 
calcification is also occurring in the child’s pineal. It is a norm

al physiological process. A
 

com
plex series of enzym

atic reactions w
ithin the pinealocytes converts the essential 

am
ino acid, tryptophan, to a w

hole fam
ily of indoles. The m

ain pineal horm
one is 

m
elatonin (M

T)... If F accum
ulates in the pineal gland during early childhood, it could 

affect pineal indole m
etabolism

 in m
uch the sam

e w
ay that high local concentrations of F 

in enam
el organ and bone affect the m

etabolism
 of am

eloblasts and osteoblasts.”  Luke 
J. (1997). The E

ffect of Fluoride on the P
hysiology of the P

ineal G
land. P

h.D
. Thesis. 

U
niversity of S

urrey, G
uildford. p. 5. 

10. 
“A

ny adverse physiological effects of fluoride depend upon the 
concentration at various tissue sites. C

an pinealocytes function norm
ally in close 

proxim
ity to high concentrations of fluoride? O

ne w
ould predict that a high local fluoride 

concentration w
ould affect pinealocyte function in an analogous w

ay that a high local 
fluoride concentration affects: i) bone cells, since histological changes have been 
observed in bone w

ith 2,000 m
g F/kg (B

aud et al, 1978); ii) am
eloblasts, since dental 

fluorosis develops follow
ing fluoride concentrations of 0.2 m

g F/kg in the developing 
enam

el 
organ 

(B
aw

den 
et 

al, 
1992). 

The 
consequences 

are 
disturbances 

in 
the 

functions of bone and enam
el, i.e., changes in structure (poorly m

ineralized bone and 
enam

el). If the pineal accum
ulates fluoride at an earlier age than in previous decades, 

one w
ould anticipate that a high local concentration of fluoride w

ithin the pineal w
ould 

affect the functions of the pineal, i.e., the synthesis of horm
onal products, specifically 

m
elatonin... The controlled anim

al study carried out in this study produce com
pelling 

evidence that fluoride inhibits pineal m
elatonin output during pubertal developm

ent in the 
gerbil.” Luke J. (1997). The E

ffect of Fluoride on the P
hysiology of the P

ineal G
land. 

P
h.D

. Thesis. U
niversity of S

urrey, G
uildford. p. 168-169.  

11. 
“The section on the effects of fluoride on the physiological signs of 

sexual m
aturity in the gerbil w

as a prelim
inary, pilot study. There w

ere not enough 
subjects to m

ake any firm
 conclusions so an interpretation of the data is conjectural. 

H
ow

ever, the results do suggest that the H
F (H

igh-Fluoride) fem
ales had an accelerated 

onset of puberty as judged by several indices of pubertal developm
ent in rodents. A

t 7 
w

eeks, the H
F fem

ales w
ere significantly heavier than the LF fem

ales (p < 0.004); as 
heavy as the H

F m
ales and LF m

ales. The ventral gland in the H
F fem

ale developed 
significantly earlier than in the LF fem

ale (p < 0.004). V
aginal opening occurred earlier in 

the H
F fem

ale than in the LF fem
ale (p <0.03).”  Luke J. (1997). The E

ffect of Fluoride 
on the P

hysiology of the P
ineal G

land. P
h.D

. Thesis. U
niversity of S

urrey, G
uildford. p. 

173-174.  

12. 
“The first step in assessing a health risk by a substance to 

hum
ans is the identification of its harm

ful effects on anim
als. A

 health risk to hum
ans is 

assessed using results from
 hum

an epidem
iological studies in conjunction w

ith results 
from

 anim
al studies. The N

ew
burgh-K

ingston S
tudy (S

chlesinger et al, 1956) show
ed an 
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earlier 
age 

of 
first 

m
enarche 

in 
girls 

living 
in 

the 
fluoridated 

N
ew

burgh 
than 

in 
unfluoridated K

ingston. The current anim
al study indicates that fluoride is associated 

w
ith an earlier onset of puberty in fem

ale gerbils. Furtherm
ore, m

ore research w
as 

recom
m

ended on the effects of fluoride on anim
al and hum

an reproduction (U
S

P
H

S
, 

1991). This project has contributed new
 know

ledge in this area.” Luke J. (1997). The 
E

ffect of Fluoride on the P
hysiology of the P

ineal G
land. P

h.D
. Thesis. U

niversity of 
S

urrey, G
uildford. p. 177.  

13. 
“The 

m
ost 

plausible 
hypothesis 

for 
the 

observed 
significant 

decrease in the rate of urinary aM
T6s excretion by the H

F (H
igh-Fluoride) group is that 

fluoride affects the pineal’s ability to synthesize m
elatonin during pubertal developm

ent 
in the gerbil. Fluoride m

ay affect the enzym
atic conversion of tryptophan to m

elatonin. 
A

lthough m
elatonin w

as the horm
one investigated in this project, fluoride m

ay also affect 
the synthesis of m

elatonin precursors, (e.g., serotonin), or other pineal products, (e.g., 5-
m

ethoxytryptam
ine). This w

ould depend on the position(s) of the susceptible enzym
e(s). 

For som
e unknow

n reason, pineal calcification starts intracellularly. C
alcium

 has been 
dem

onstrated in pinealocyte m
itochondria. Therefore, it m

ay be a m
itochondrial enzym

e 
that is sensitive to the effects of fluoride, e.g., tryptophan-5-hydroxylase. A

lternatively, 
fluoride m

ay affect pinealocyte enzym
es w

hich require a divalent co-enzym
e because 

such enzym
es are particularly sensitive to fluoride.” Luke J. (1997). The E

ffect of 
Fluoride on the P

hysiology of the P
ineal G

land. P
h.D

. Thesis. U
niversity of S

urrey, 
G

uildford. p. 172-173.  

 
J. 

Likely and Possible H
arm

 from
 Fluoride w

ith A
rthritis: 

Teratogenicity, A
ltered G

row
th, and Functional D

eficit.   
 

1. 
“The w

ord arthritis literally m
eans joint inflam

m
ation, but it is often 

used to refer to a group of m
ore than 100 rheum

atic diseases that can cause pain, 
stiffness, and sw

elling in the joints.”   N
ational Institutes of H

ealth 

2. 
“A

rthritis 
and 

chronic 
joint 

sym
ptom

s 
affect 

nearly 
70 

m
illion 

A
m

ericans, or about one of every three adults, m
aking it one of the m

ost prevalent 
diseases in the U

nited S
tates. A

s the population ages, this num
ber w

ill increase 
dram

atically.” C
enters for D

isease C
ontrol and P

revention 

3. 
“This patient presented w

ith chronic sym
m

etrical arthralgia w
ith 

accom
panying 

gastrointestinal 
disturbance, 

raising 
the 

possibility 
of 

enteropathic 
arthritis. The diagnosis of skeletal fluorosis w

as surprising, w
ith fluoride levels being high 

in body fluids and drinking w
ater.” G

upta R
, K

um
ar A

N
, B

andhu S
, G

upta S
. (2007) 

S
keletal 

fluorosis 
m

im
icking 

seronegative 
arthritis. 

S
candanavian 

Journal 
of 

R
heum

atology 36(2):154-5. (A
ppendix 53)  

4. 
“‘S

keletal 
fluorosis’ 

is 
a 

condition 
associated 

w
ith 

prolonged 
accum

ulation of fluoride resulting in fragile bones having low
 tensile strength. It affects 

the joints as w
ell as the bones. It is not easily recognizable till advanced stage. In its 

early stages, its sym
ptom

s m
ay resem

ble those of arthritis. In its m
ost severe stages it 
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becom
es a crippling disability that has a m

ajor public health and socio-econom
ic im

pact, 
affecting m

illions of people in various regions of A
frica, C

hina and India.” A
yoob S

, 
G

upta A
K

. (2006). Fluoride in D
rinking W

ater: A
 R

eview
 on the S

tatus and S
tress 

E
ffects. C

ritical R
eview

s in E
nvironm

ental S
cience and Technology 36:433–487.  

5. 
“The authors describe a 50-year-old m

an w
ith previously treated 

cancer w
ho w

as using tray-applied topical fluoride gel. H
e com

plained of gastric 
sym

ptom
s, difficulty in sw

allow
ing, leg m

uscle soreness and knee joint soreness... The 
patient’s fluoride regim

en w
as altered, and w

ithin a short period his urinary fluoride 
levels returned to norm

al and his sym
ptom

s resolved.” E
ichm

iller FC
, E

idelm
an N

, C
arey 

C
M

. (2005). C
ontrolling the fluoride dosage in a patient w

ith com
prom

ised salivary 
function. Journal of the A

m
erican D

ental A
ssociation 136:67-70. 

6. 
“[A

]rthopathy and arthritis affected a significant num
ber of the 

(fluorosis) patients, resulting in functional disability... The physical signs of brick tea-type 
skeletal fluorosis w

ere elbow
, shoulder and knee articular dysfunction, w

hich w
as the 

m
ost com

m
on pathology. X

-ray exam
ination revealed that the interosseous m

em
brane 

ossification, tendon attachm
ent calcification and articular degeneration w

ere the causes 
of these functional disorders.” C

ao J, et al. (2003). B
rick tea fluoride as a m

ain source of 
adult fluorosis. Food and C

hem
ical Toxicology 41:535-42. 

7. 
“The radiological severity of knee osteoarthritis w

as greater in the 
endem

ic fluorosis group than in controls... [E
]ndem

ic fluorosis m
ay increase the severity 

of osteoarthritis in the knees.”  S
avas S

, et al. (2001). E
ndem

ic fluorosis in Turkish 
patients: relationship w

ith knee osteoarthritis. R
heum

atology International 21: 30-5. 

8. 
“E

arly signs [of skeletal fluorosis] are vague pains and arthralgia. 
This generally progresses to backache, pain in the spine, and signs of stiffness and 
rigidity...” Littleton J. (1999). P

aleopathology of skeletal fluorosis. A
m

erican Journal of 
P

hysical A
nthropology 109: 465-483. 

9. 
“The initial sym

ptom
s usually w

ere headache and w
eakness. 

These w
ere follow

ed by m
ultiple joint pains, m

ostly in the feet, knees, and back. S
pinal 

stiffness and kyphosis developed in a few
 patients.”  W

ang Y
, et al. (1994). E

ndem
ic 

fluorosis of the skeleton: radiographic features in 127 patients. A
m

erican Journal of 
R

oentgenology 162: 93-8. 

10. 
“S

ym
ptom

s of pain, stiffness and diffuse aches m
ay be dism

issed 
as functional, but m

ay in fact be early signs of fluoride dam
age to tendinous insertions 

and ligam
ents as w

ell as joint capsules.” A
nand JK

, R
oberts JT. (1990). C

hronic fluorine 
poisoning in m

an: a review
 of literature in E

nglish (1946-1989) and indications for 
research. B

iom
edicine &

 P
harm

acotherapy 44: 417-420. 

11. 
“C

linical P
hase 1 Fluorosis: S

poradic pain; stiffness of joints; 
osteosclerosis of pelvis &

 vertebral colum
n. C

linical P
hase 2 Fluorosis: C

hronic joint 
pain; arthritic sym

ptom
s; slight calcification of ligam

ents...”  D
epartm

ent of H
ealth and 
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H
um

an S
ervices. (1991). R

eview
 of fluoride: benefits and risks. R

eport of the A
d H

oc 
S

ubcom
m

ittee on Fluoride. W
ashington, D

C
. 

12. 
“V

ague, diffuse aches and stiffness of joints w
ith decreased range 

of m
otion are com

m
on initial sym

ptom
s. W

ith disease progression, kyphosis w
ith lim

ited 
spinal 

m
obility, 

flexion 
contracture 

of 
low

er 
extrem

ities, 
and 

restricted 
chest 

w
all 

expansion 
occur.” 

Fisher 
R

L, 
et 

al. 
(1989). 

E
ndem

ic 
fluorosis 

w
ith 

spinal 
cord 

com
pression. A

 case report and review
. A

rchives of Internal M
edicine 149: 697-700. 

13. 
“A

lthough skeletal fluorosis has been studied intensely in other 
countries for m

ore than 40 years, virtually no research has been done in the U
.S

. to 
determ

ine how
 m

any people are afflicted w
ith the earlier stages of the disease, 

particularly the preclinical stages. B
ecause som

e of the clinical sym
ptom

s m
im

ic arthritis, 
the first tw

o clinical phases of skeletal fluorosis could be easily m
isdiagnosed... E

ven if a 
doctor is aw

are of the disease, the early stages are difficult to diagnose. “ H
ilem

an B
. 

(1988). Fluoridation of w
ater.Q

uestions about health risks and benefits rem
ain after 

m
ore than 40 years. C

hem
ical and E

ngineering N
ew

s A
ugust 1, 1988, 26-42. 

14. 
“The m

ost frequent sym
ptom

s in those exposed >6 yr w
ere low

 
back pain, painful knee, elbow

, and hip... A
nalysis of w

orkers’ com
plaints show

ed no 
specific 

pain 
or 

other 
sym

ptom
 

that 
w

e 
could 

refer 
only 

to 
fluorosis...The 

only 
characteristic feature w

ould be m
ultiple-joint involvem

ent in the case of fluorosis. This 
w

ould differentitate fluorosis from
 m

onoarticular osteoarthritis (O
A

), but unfortunately not 
from

 m
ultiple-joint osteoarthritis or rheum

atoid arthritis (R
A

).” C
zerw

inski E
, et al. (1988). 

B
one and joint pathology in fluoride-exposed w

orkers. A
rchives of E

nvironm
ental H

ealth 
43: 340-343. 

15. 
“A

ccording to our survey, clinical m
anifestations of fluoride injury 

w
ere system

ic. A
 w

ide variety of vague, subtle sym
ptom

s (i.e. backache, restricted joint 
m

ovem
ent, 

abdom
inal 

pain) 
occurred 

either 
prior 

to 
or 

sim
ultaneously 

w
ith 

the 
developm

ent 
of 

bone 
changes 

sim
ilar 

to 
those 

reported 
previously. 

N
onskeletal 

sym
ptom

s, therefore, are im
portant for early diagnosis.” Zhiliang Y

, et al. (1987). 
Industrial fluoride pollution in the m

etallurgical industry in C
hina. Fluoride 20: 118-125. 

16. 
“The clinical picture w

as characterized by new
 bone form

ation, 
m

usculo-skeletal dysfunction leading to arthralgia, arthritis, fixed flexion deform
ities, 

peripheral neuropathy and incapacitation.” K
rishnam

achari K
A

. (1986). S
keletal fluorosis 

in hum
ans: a review

 of recent progress in the understanding of the disease. P
rogress in 

Food and N
utrition S

ciences 10:279-314. 

17. 
“[I]t 

is 
postulated 

that 
fluoride 

activates 
the 

calcification 
of 

cartilage... Thus it w
ould be interesting to investigate the effect of fluoride on the 

evolution of joint alterations in rheum
atoid arthritis and osteoarthrosis.” B

ang S
, et al. 

(1985). D
istribution of fluoride in calcified cartilage of a fluoride-treated osteoporotic 

patient. B
one 6: 207-210. 
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18. 
“A

rthritis of spine and sm
all joints of hands and fingers develops 

early in the course of the disease w
ith or w

ithout dem
onstrable radiological changes.” 

B
havsar 

B
S

, 
D

esai 
V

K
, 

M
ehta 

N
R

, 
V

ashi 
R

T, 
K

rishnam
achari 

K
A

V
R

. 
(1985). 

N
eighborhood Fluorosis in W

estern India P
art II: P

opulation S
tudy. Fluoride 18: 86-92. 

19. 
“E

arly 
bone 

fluorosis 
is 

not 
clinically 

obvious; 
often 

the 
only 

com
plaints of young adults are vague pains in the sm

all joints of the hands, feet, and 
low

er back. S
uch cases m

ay be m
isdiagnosed as rheum

atoid arthritis or ankylosing 
spondylitis.” S

m
ith G

E
. (1985). R

epetitive S
train Injury, or Incipient S

keletal Fluorosis? 
(Letter.) N

ew
 Zealand M

edical Journal 98:328. 

20. 
“O

ur 
findings 

dem
onstrate 

a 
highly 

significant 
relationship 

betw
een 

the 
frequency 

of 
back 

and 
neck 

surgery, 
fractures, 

sym
ptom

s 
of 

m
usculoskeletal disease and a past history of diseases of the bones and joints. In the 

absence of so-called classic fluorosis, a disease com
plex w

as established w
hich 

involves m
uch m

ore than m
erely the radiologic appearance of dense bone.” C

arnow
 

B
W

, C
onibear S

A
. (1981). Industrial fluorosis. Fluoride 14: 172-181. 

21. 
“A

lthough a few
 subjects had no sym

ptom
s, the fluoride exposed 

w
orkers had a higher frequency of joint pain and stiffness than the control group. This 

joint pain resulted in disability in som
e cases.” B

oillat M
A

, et al. (1980). R
adiological 

criteria of industrial fluorosis. S
keletal R

adiology 5: 161-165. 

22. 
“[E

]xtensive research from
 India has revealed severe arthritic 

changes and crippling neurological com
plications even w

here the fluoride concentration 
in w

ater naturally is as low
 as 1.5 ppm

...E
ven though extensive bone deform

ities m
ay 

not be found on a large scale from
 fluoride in w

ater at the 1 ppm
 concentration, som

e of 
the early signs of the disease, such as calcifications of ligam

ents, joint capsules, and 
m

uscle attachm
ents, are likely to occur. Indeed these conditions are characteristic of 

osteoarthritis, in w
hich the form

ation of m
icrocrystals of apatite (know

n to be prom
oted 

by 
fluoride) 

has 
now

 
been 

clearly 
dem

onstrated... 
For 

exam
ple, 

P
inet 

and 
P

inet 
described in detail X

-ray changes encountered in skeletal fluorosis in N
orth A

frica that 
are in every respect identical w

ith those present in the arthritic spine of the elderly 
elsew

here.”  W
aldbott G

L, B
urgstahler A

W
, and M

cK
inney H

L. (1978). Fluoridation: The 
G

reat D
ilem

m
a. C

oronado P
ress, Inc., Law

rence, K
ansas. 

23. 
“U

nderstandably, it is not uncom
m

on to find reference to arthritic 
changes, if for no other reason than the difficulty of distinguishing them

 from
 certain 

fluoride effects on bone.” H
odge H

C
, S

m
ith FA

. (1977). O
ccupational fluoride exposure. 

Journal of O
ccupational M

edicine 19: 12-39. 

24. 
“In our m

aterial w
e noted degenerative changes in the lum

bar 
spine in 95%

 of cases, w
hich suggests that fluoride accelerates these changes. In 

addition to pain in the low
er spine w

hich is associated w
ith radiological changes, patients 

w
ith negative x-ray findings also com

plain of pain in the lum
bar-sacral area, an indication 

that sym
ptom

s precede changes dem
onstrable by x-ray.” C

zerw
inski E

, Lankosz W
. 
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(1977). Fluoride-induced changes in 60 retired alum
inum

 w
orkers. Fluoride 10: 125-136. 

25. 
“M

ost often the patients com
plained of back pain. P

ains in the 
shoulders, elbow

s, forearm
s and low

er legs w
ere com

m
on. These pains differed in 

intensity and occurred constantly or periodically w
ith no clear relationship to effort.” 

C
zerw

inski E
, Lankosz W

. (1977). Fluoride-induced changes in 60retired alum
inum

 
w

orkers. Fluoride 10: 125-136. 

26. 
“The investigation of a high incidence of arthritis in 21 dairy herds 

disclosed elevated fluorine levels in bone sam
ples... There w

as a statistical correlation 
betw

een a high incidence of dam
age to peri-articular structures, resulting in debility and 

loss 
of 

production, 
and 

elevated 
bone 

fluorine.”  
G

riffith-Jones W
. (1977). Fluorosis in dairy cattle. The V

eterinary R
ecord 100: 84-89. 

27. 
“In early stages, fluorosis is usually associated only w

ith stiffness, 
backache, and joint pains w

hich m
ay suggest the diagnosis of rheum

atism
, rheum

atoid 
arthritis, ankylosing spondylitis and osteom

alacia. A
t this stage the radiological findings 

of skeletal fluorosis m
ay not be evident and therefore m

ost of these cases are either 
m

isdiagnosed for other kinds of arthritis or the patients are treated sym
ptom

atically for 
pains of undeterm

ined diagnosis (P
U

D
). The m

ajority of our patients had received 
treatm

ent for rheum
atoid arthritis and ankylosing spondylitis before they cam

e under our 
observation.” Teotia S

P
S

, et al. (1976). S
ym

posium
 on the N

on-S
keletal P

hase of 
C

hronic Fluorosis: The Joints. Fluoride 9: 19-24. 

28. 
“In 

the 
initial 

stages, 
the 

com
plaints 

of 
the 

patients 
are 

not 
rem

arkable. A
t first they experience vague rheum

atic pains, then the pains becom
e 

localized in the spine, especially in the lum
bosacral region. Later, a sensation of stiffness 

in the lum
bar and cervical spine develop. H

ow
ever, w

e also found patients w
ith slight 

radiological changes w
ho com

plained of intense pains in the spine and in the large 
joints. O

n the other hand, som
e patients w

hose fluorosis w
as radiologically distinct w

ere 
alm

ost w
ithout com

plaints.” Franke J, et al. (1975). Industrial fluorosis. Fluoride 8: 61-83. 

29. 
“M

any w
orkers com

plained of pains at night and w
hile resting, but 

m
ovem

ent caused them
 to disappear.” Franke J, et al. (1975). Industrial fluorosis. 

Fluoride 8: 61-83. 

30. 
“A

ll the patients had typical diagnostic features: skeletal pains, 
backache, stiffness, rigidity and restricted m

ovem
ents of the spine and other joints.”  

Faccini JM
, Teotia S

P
S

. (1974). H
istopathological assessm

ent of endem
ic skeletal 

fluorosis. C
alcified Tissue R

esearch 16: 45-57. 

31. 
“S

chlegel presented data on 61 cases of skeletal fluorosis am
ong 

w
orkers of a S

w
iss alum

inum
 factory... Their m

ajor sym
ptom

s w
ere arthritic changes in 

the joints, especially in the spine... In contrast to non-industrial fluorosis, the author 
noted excessive involvem

ent of the elbow
 joint w

hich is presum
ably due to habitual use 

of the arm
s... The author also em

phasizes the difficulty in differentiating spontaneous 
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arthrosis from
 fluorotic arthritis.” S

chlegel H
H

. (1974). Industrial skeletal fluoroses: 
prelim

inary report on 61 cases from
 alum

inum
 sm

eleter. S
ozial und P

raventivm
ed. 

19:269-74. (A
bstracted in: Fluoride 1975; 8:177) 

32. 
“A

rthritis of the spinal colum
n develops early in the disease w

ith or 
w

ithout dem
onstrable radiological changes.” W

aldbott G
L. (1974). The pre-skeletal 

phase of chronic fluorine intoxication. Fluoride 7:118-122. 

33. 
“In spite of this distinctive clinical picture of advanced fluorosis, the 

earlier stages of the disease are m
ore difficult to recognize. The initial sym

ptom
s are 

quite non-specific and not obviously linked to fluoride. The onset of fluorosis leads to 
tingling sensations in the hands and feet, pain sim

ilar to arthritic pain in the joints and the 
low

er back, stiffness, and m
otor w

eakness. The first reliable diagnostic sign is increased 
bone density in X

-ray exam
ination, but in som

e early cases early bone changes are not 
radiologically detectable.” G

roth, E
. (1973). Tw

o Issues of S
cience and P

ublic P
olicy: A

ir 
P

ollution C
ontrol in the S

an Francisco B
ay A

rea, and Fluoridation of C
om

m
unity W

ater 
S

upplies. P
h.D

. D
issertation, D

epartm
ent of B

iological S
ciences, S

tanford U
niversity, 

M
ay 1973. 

34. 
“This case supports the prem

ise that som
e form

s of arthritis are 
related to sub-clinical fluorosis, i.e. fluorosis w

hich is not sufficiently advanced to show
 

the characteristic skeletal changes radiologically.” C
ook H

A
. (1972). C

rippling fluorosis 
related to fluoride intake (case report). Fluoride 5: 209-213. 

35. 
“P

ossibly som
e cases of pain diagnosed as rheum

atism
 or arthritis 

m
ay be due to subclinical fluorosis w

hich is not radiologically dem
onstrable.” C

ook H
A

. 
(1971). Fluoride studies in a patient w

ith arthritis. The Lancet 1: 817. 

36. 
“The onset of chronic fluorosis is insidious and m

ay be confused 
w

ith chronic debilitating diseases such as osteoarthritis, trace-elem
ent toxicosis, and 

trace-elem
ent deficiencies.” S

hupe JL. (1970). Fluorine toxicosis and industry. A
m

erican 
Industrial H

ygiene A
ssociation Journal 31: 240-247. 

37. 
“W

hereas 
dental 

fluorosis 
is 

easily 
recognized, 

the 
skeletal 

involvem
ent is not clinically obvious until the advanced stage of crippling fluorosis... 

S
uch early cases are usually in young adults w

hose only com
plaints are vague pains 

noted m
ost frequently in the sm

all joints of the hands and feet, in the knee joints and in 
the joints of the spine. These cases are frequent in the endem

ic area and m
ay be 

m
isdiagnosed as rheum

atoid or osteo arthritis.” S
ingh A

, Jolly S
S

. (1970). C
hronic toxic 

effects 
on 

the 
skeletal 

system
. 

In: 
Fluorides 

and 
H

um
an 

H
ealth. 

W
orld 

H
ealth 

O
rganization. pp. 238-249. 

38. 
“M

ost 
authors 

agree 
that 

chronic 
fluorosis 

can 
cause 

m
usculoskeletal discom

fort and pain, despite the fact that w
ell docum

ented cases of 
fluorosis in patients w

ithout any clinical sym
ptom

s have been published... A
ll but one of 

the 17 patients com
plained of vague pains and stiffness in the low

er and upper 
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extrem
ities, shoulders, neck and low

er back. In none of the cases could another disease 
of the bone or of the joints be found, except arthrotic lesions... If signs of fluorosis are 
present, they m

ay lead to sym
ptom

s of the osteoarticular system
.” V

ischer TL, et al. 
(1970). Industrial fluorosis. In: TL V

ischer, ed. (1970). Fluoride in M
edicine. H

ans H
uber, 

B
ern. pp. 96-105. 

39. 
“Joint changes or fluoric arthrosis m

ay be very severe especially 
in the hip, knee and elbow

 joints.” S
oriano, M

. (1968). P
eriostitis deform

ans due to w
ine 

fluorosis. Fluoride 1: 56-64. 

40. 
“Fluoric A

rthropathies: A
round joints, thick m

arginal osteophytes 
develop. In som

e instances, they grow
 to such an extent as to block joint m

ovem
ent 

(‘blocking 
arthrosis’). 

The 
joint 

block 
can 

also 
be 

induced 
by 

calcification 
of 

the 
periarticular ligam

ent. The m
ost com

m
on sites of articular involvem

ent are the hips, the 
sacroiliac, elbow

 and knee joints. In older persons, the vetebral colum
n is com

m
only 

affected. A
dvanced stages of the disease show

 atrophy and ulceration of joint cartilage.” 
S

oriano, M
. (1968). P

eriostitis deform
ans due to w

ine fluorosis. Fluoride 1: 56-64. 

41. 
“A

nother frequent finding w
as the calcification of ligam

ents and 
m

uscle 
attachm

ents 
...A

pproxim
ately 

three 
quarters 

of 
those 

later 
found 

to 
have 

radiological evidence of skeletal involvem
ent did com

plain of pains m
ainly in the back, 

chest, and legs.” Latham
 M

C
, G

rech P
. (1967). The effects of excessive fluoride intake. 

A
m

erican Journal of P
ublic H

ealth 57: 651-660. 

42. 
“In general, the m

etabolic patterns of osteoblasts, am
eloblasts, 

odontoblasts, and chrondoblasts are sufficiently sim
ilar so that disturbances of cartilage 

m
ight be expected... To date, any osteoarthritis observed in fluoride-treated cattle has 

been 
regarded 

as 
an 

unrelated 
process. 

H
ow

ever, 
excessive 

rem
odeling 

of 
the 

subchondral plate and cancellous end of the bone, such as occurs in osteofluorosis, w
ill 

eventually lead to rem
odeling of the articular cartilage. E

xcessive cartilage rem
odeling 

leads to osteoarthritis of norm
al joints. Therefore, both the m

echanical effects of fluoride 
induced rem

odeling and the direct action of fluoride on cartilage cells m
ight alter 

cartilage. The fluoride levels and rem
odeling circum

stances necessary to produce 
cartilage alteration in cattle - if it occurs - rem

ain to be established.” Johnson LC
. (1965). 

H
istogenesis and m

echanism
s in the developm

ent of osteofluorosis. In: H
.C

.H
odge and 

F.A
.S

m
ith, eds : Fluorine chem

istry, V
ol. 4. N

ew
 Y

ork, N
.Y

., A
cadem

ic press (1965) 424-
441. 

43. 
“The 

ligam
entous 

calcification 
[of 

skeletal 
fluorosis] 

is 
often 

periarticular and show
s as osteoarthritis of the spine and hip joints as w

ell as of the 
sacro-iliac joints.” K

um
ar S

P
, H

arper R
A

. (1963). Fluorosis in A
den. B

ritish Journal of 
R

adiology 36: 497-502. 

44. 
In the early stages of skeletal fluorosis, the “only com

plaints are 
vague pains noted m

ost frequently in the sm
all joints of hands and feet, the knee joints 

and those of the spine. S
uch cases are frequent in the endem

ic area and m
ay be 
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m
isdiagnosed as rheum

atoid or osteoarthritis. S
uch sym

ptom
s m

ay be present prior to 
the developm

ent of definite radiological signs. A
 study of the incidence of rheum

atic 
disorders in areas w

here fluoridation has been in progress for a num
ber of years w

ould 
be of interest.” S

ingh A
, et al. (1963). E

ndem
ic fluorosis. E

pidem
iological, clinical and 

biochem
ical study of chronic fluoride intoxication in P

unjab. M
edicine 42: 229-246. 

45. 
“The onset w

as insidious, and stiffness of the back and legs w
as a 

universal com
plaint. A

lm
ost all the patients com

plained of vague fleeting pains all over 
the body, particularly in the spine and in the knee-joints.” S

ingh A
, et al. (1961). S

keletal 
fluorosis and its neurological com

plications. Lancet 1: 197-200. 

46. 
“It is quite possible that endem

ic centres [of skeletal fluorosis] 
exist but that the cause of the disabling spondylitis or other joint affections has not been 
determ

ined, and a diagnosis of chronic arthritis has resulted. Few
 cases in C

anada or 
the U

nited S
tates w

ill be found to be as dram
atic as that recorded here from

 S
outhw

est 
C

hina, but by calling attention to the advanced stage of this condition help m
ay be 

afforded to the diagnosis of early cases.” K
ilborn LG

, et al. (1950). Fluorosis w
ith report 

of an advanced case. C
anadian M

edical A
ssociation Journal 62: 135-141. 
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1. 
“Fracture risk and bone strength have been studied in anim

al 
m

odels. The w
eight of evidence indicates that, although fluoride m

ight increase bone 
volum

e, there is less strength per unit volum
e.” N

ational R
esearch C

ouncil. (2006). 
Fluoride in D

rinking W
ater: A

 S
cientific R

eview
 of E

P
A

’s S
tandards. N

ational A
cadem

ies 
P

ress, W
ashington D

.C
. p5. 

2. 
“[O

]ne cannot help but be alarm
ed by the negative effects of 

fluoride on bone strength consistently dem
onstrated in anim

al m
odels.” Turner C

H
. 

(1996). Fluoride and the FD
A

: a curious case. (letter) Journal of B
one and M

ineral 
R

esearch 11(9):1369-71. 
3. 

“S
everal anim

al studies on fluoride’s effect on bone biom
echanical 

com
petence have been perform

ed... [A
]n overw

helm
ing m

ajority of the investigations 
m

entioned found no effect or a negative effect of fluoride on bone strength...” S
ogaard 

C
H

, et al. (1995). E
ffects of fluoride on rat vertebral body biom

echanical com
petence 

and bone m
ass. B

one 16: 163-9.  
4. 

“In A
/J strain, w

e found significant decreases in stiffness w
ith 

increasing fluoride dose treatm
ent. There w

as a significant difference betw
een the 

treatm
ent group 0 ppm

 and 100 ppm
... In the A

/J strain, there w
as a decrease in ultim

ate 
load w

ith increasing fluoride dose treatm
ent, w

ith significant differences betw
een the 

treatm
ent group 0 ppm

 and the treatm
ent group 100 ppm

 (p=0.017).” 
S

O
U

R
C

E
: M

ousny M
, et al. (2006). The genetic influence on bone susceptibility to 

fluoride. B
one A

ug 18; [E
pub ahead of print]  

5. 
“In group treated w

ith N
aF both the strength and stiffness w

ere 
significantly decreased w

hen com
pared w

ith those in ovariectom
ized control.”  C

zerny B
, 

et al. (2004). The E
ffect of Tam

oxifen and Fluoride on B
one M

ineral D
ensity, 
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B
iom

echanical P
roperties and B

lood Lipids in O
variectom

ized R
ats. B

asic &
 C

linical 
P

harm
acology &

 Toxicology 92:162–165.  
6. 

“The highest fluoride intake (50 m
g/L) significantly dim

inished 
vertebral strength... This im

pairm
ent of m

ineralization by fluoride appeared to be the 
prim

ary cause of the dim
inished vertebral strength.” Turner C

H
, et al. (2001). C

om
bined 

effects of diets w
ith reduced calcium

 and phosphate and increased fluoride intake on 
vertebral bone strength and histology in rats. C

alcified Tissue International 69: 51-57. 
7. 

“B
ending strength of the fem

oral shaft decreased significantly after 
fluoride therapy. W

e conclude that high fluoride intake decreases bone quality of the 
fem

oral shaft and neck in young grow
ing rats.” B

ohatyrew
icz A

. (1999). E
ffects of 

fluoride on m
echanical properties of fem

oral bone in grow
ing rats. Fluoride 32: 47-54. 

8. 
“In this study, despite the observed increased in hardness of both 

cancellous and cortical bone, the fracture stress and elastic m
odulus of vertebrae tested 

in com
pression and fem

ora tested in three-point bending w
ere decreased by fluoride 

treatm
ent.” C

hachra D
, et al. (1999). The effect of fluoride treatm

ent on bone m
ineral in 

rabbits. C
alcified Tissue International 64:345-351. 

9. 
“It is likely that the bone changes induced by fluoride w

ill lead to 
an im

paired biom
echanical com

petence of antlers from
 deer inhabitating regions w

ith 
higher levels of environm

ental fluoride. W
e, therefore, w

ould expect to find an increased 
incidence of antler breakage in such populations.”  K

ierdorf U
, et al. (1997). Fluoride 

content and m
ineralization of red deer (C

ervus elaphus) antlers and pedicles from
 

fluoride polluted and uncontam
inated regions. A

rchives of E
nvironm

ental C
ontam

ination 
and Toxicology 32: 222-227. 

10. 
“Fluoride treatm

ent reduced all biom
echanical m

easurem
ents. 

The reductions ranged from
 5%

 to 25%
. S

everal of these reductions w
ere statistically 

significant: the fracture force of the fem
oral neck w

as reduced by 25%
, the fracture 

stress of the L-5 vertebra w
as reduced by 19%

, and the bending m
odulus of the fem

ur 
w

as reduced by 21%
.” Turner C

H
, et al. (1997). Fluoride treatm

ent increased serum
 

IG
F-1, bone turnover, and bone m

ass, but not bone strength, in rabbits. C
alcified Tissue 

International 61:77-83.  
11. 

“Fluoride concentrations of 15 and 50 ppm
 reduced fem

oral bone 
strength in renal-deficient anim

als. Fem
oral bone strength also w

as reduced in control 
anim

als given 50 ppm
 fluoride.” Turner C

H
, et al. (1996). H

igh fluoride intakes cause 
osteom

alacia and dim
inished bone strength in rats w

ith renal deficiency. B
one 19:595-

601. 
12. 

“N
aF reduced the strength of cancellous bone from

 the L4 
vertebrae, relative to the control anim

als, and the stiffness (resistance to deform
ation) of 

the fem
ora.” B

one strength “did not increase w
ith bone volum

e, suggesting that for 
bones w

ith higher volum
e, there w

as less strength per unit volum
e, that is, a 

deterioration in bone ‘quality.’”  Lafage M
H

, et al. (1995). C
om

parison of alendronate and 
sodium

 fluoride effects on cancellous and cortical bone in m
inipigs. A

 one-year study. 
Journal of C

linical Investigations 95(5):2127-33.  
13. 

“Load corrected for ash content, w
hich is a m

easure of bone 
quality, decreased significantly after fluoride therapy. It is concluded that the increase in 
bone m

ass during fluoride treatm
ent does not translate into an im

proved bone strength 
and that the bone quality declines. This investigation thereby supports the hypothesis of 
a possible negative effect of fluoride on bone quality.” S

ogaard C
H

, et al. (1995). E
ffects 

of fluoride on rat vertebral body biom
echanical com

petence and bone m
ass. B

one 16(1): 
163-9.  

14. 
“To date, anim

al studies of fluoride effects on bone have used 
young and healthy experim

ental anim
als exclusively. The effects of fluoride on old 
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anim
als, that m

ore closely represent people m
ost likely to fracture, have not been 

studied.... In older rats receiving 50 ppm
 fluoride, failure stress w

as decreased by as 
m

uch as 29%
. S

uch dram
atic losses in bone strength only have been show

n previously 
in studies w

here fluoride intake w
as accom

panied by calcium
 deficiency, yet, in this 

study, calcium
 intake in the older rats w

as no different from
 that in the younger rats... [I]t 

is possible that aging effects and fluoride incorporation in the bone act synergistically to 
decrease bone strength.” Turner C

H
, et al. (1995). Fluoride reduces bone strength in 

older rats. Journal of D
ental R

esearch 74:1475-81. 
15. 

“[S
]everal investigators - including ourselves - have show

n that 
bone strength decreases as bone fluoride levels in the m

ineral phase increase to beyond 
about 4500 ppm

.” Turner C
H

, D
unipace A

J. (1993). O
n fluoride and bone strength 

(letter). C
alcified Tissue International 53: 289-290. 

16. 
“Interfacial bonding interactions betw

een the m
ineral and organic 

constituents of bone play an im
portant role in the m

echanical properties of cortical 
bone... U

nder a uniaxial tensile force, m
odification of interfacial bonding by phosphate 

and fluoride ions results in a reduction in the ultim
ate and yield stress and elastic 

m
odulus. In tension, phosphate ions effect is reversible upon rem

oval of phosphate ions, 
w

hile the fluoride ion effect is irreversible. Interestingly, w
hen tested in com

pression, 
phosphate ion treatm

ent results in a stiffening effect, w
hile fluoride ions continue to low

er 
the ultim

ate stress and elastic m
odulus.”  W

alsh W
R

, G
uzelsu N

. (1993). The role of ions 
and m

ineral-organic interfacial bonding on the com
pressive properties of cortical bone. 

B
io-m

edical m
aterials and engineering 3: 75-8 
17. 

“The results dem
onstrate that w

ater fluoride levels of 1 ppm
 m

ay 
lead to increased bone strength, w

hile w
ater fluoride levels of 4 ppm

 w
ould be expected 

to cause a decrease in bone strength.” Turner C
H

, et al. (1992). The effects of 
fluoridated w

ater on bone strength. Journal of O
rthopedic R

esearch 10:581-7. (N
O

TE
: In 

subsequent studies, Turner w
as unable to duplicate the beneficial effects on bone 

strength w
hich he found at low

 doses in this study. A
s Turner noted in a m

ore extensive, 
follow

-up study: “the present results show
ed no evidence of increased bone strength 

resulting from
 fluoride levels below

 16 ppm
.” - R

ef:: J D
ent R

es; 1995; V
ol 74: 1475-81.) 

18. 
“B

one quality seem
ed to be affected since significant decreases in 

bone-breaking strength and significant increases in bone m
ineralization w

ere observed 
in fluoride-treated kestrels. W

hen the breaking strength (LO
A

D
) w

as expressed as the 
m

axim
um

 load the bone can carry, no significant differences w
ere detected am

ong 
groups. H

ow
ever, w

hen these figures are used to calculate the m
axim

um
 stress the 

bone can resist, bone quality clearly decreased as m
ore fluoride w

as added to the diet of 
the grow

ing kestrels.” B
ird D

M
, C

arriere D
, Lacom

be D
. (1992). The effect of dietary 

sodium
 fluoride on internal organs, breast m

uscle, and bones in captive A
m

erican 
kestrels (Falco sparverius). A

rchives of E
nvironm

ental C
ontam

ination and Toxicology 
22:242-6. 

19. 
“The reduction in interfacial bonding due to fluoride action low

ers 
the m

echanical properties of bone tissue.” W
alsh W

R
, G

uzelsu N
. (1991). Fluoride ion 

effect on interfacial bonding and m
echanical properties of bone. Journal of 

B
iom

echanics 24: 237. 
20. 

“[T]he m
echanical param

eters for the fluorotic anim
als w

ere 
unchanged...or decreased...It is concluded that the increased bone m

ass during the 
initial stages of fluoride treatm

ent does not necessarily indicate an im
proved bone 

quality.” M
osekilde L, et al. (1987). C

om
pressive strength, ash w

eight, and volum
e of 

vertebral trabecular bone in experim
ental fluorosis in pigs. C

alcified Tissue R
esearch 40: 

318-322. 
21. 

“The data reported herein suggested that levels of dietary F 
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greater than 7 ppm
 are detrim

ental to bone integrity. B
reaking stress and m

odulus of 
elasticity w

ere reduced significantly at each level of added dietary F in both experim
ents. 

S
im

ilar observations have been m
ade w

ith nearly all species that have been subjected 
to F ingestion.” B

urnell TW
, et al. (1986). E

ffect of dietary fluorine on grow
th, blood and 

bone characteristics of grow
ing-finishing pigs. Journal of A

nim
al S

cience 63(6):2053-67. 
22. 

“Thirty-six young rats w
ere used to determ

ine the effect of the 
fluoride on collagen synthesis in healing of fracture... C

ollagen synthesis of the callus 
w

as exam
ined histochem

ically and histologically. In the fluoride-treated group, collagen 
synthesis w

as found to be defective, w
hile it w

as norm
al in the controls.” U

slu B
. (1983). 

E
ffect of fluoride on collagen synthesis in the rat. R

esearch and E
xperim

ental M
edicine 

182:7-12.  
23. 

“In the present study high levels of fluoride in the drinking w
ater 

did not prevent osteoporosis, but in som
e experim

ents, by certain criteria, tended to 
increase it.” R

obin JC
, et al. (1980). S

tudies on osteoporosis III. E
ffect of estrogens and 

fluoride. Journal of M
edicine 11(1):1-14. 

24. 
“F at high levels, tended to decrease bone ash, cortical thickness, 

and m
echanical strength param

eters.” G
uggenheim

 K
, et al. (1976). The effect of 

fluoride on bone of rats fed diets deficient in calcium
 or phosphorus. C

alcified Tissue 
R

esearch 22: 9-17.  
25. 

“The strength of osteopenic bone from
 calcium

 deprived rats, quail 
and roosters w

as significantly reduced after fluoride supplem
entation...This detrim

ental 
effect on bone strength m

ust be considered in any therapeutic attem
pt to use fluoride ion 

to stim
ulate bone form

ation in osteopenic bone disorders.” R
iggins R

S
, et al. (1976). The 

effect of fluoride supplem
entation on the strength of osteopenic bone. C

linical 
O

rthopedics (114):352-7.  
26. 

“The adm
inistration of sodium

 fluoride increased bone diam
eter, 

indicating stim
ulation of periosteal bone form

ation, but bone strength w
as reduced or not 

affected by fluoride ingestion.” R
iggins R

S
, et al. (1974). The E

ffects of S
odium

 Fluoride 
on B

one B
reaking S

trength. C
alcified Tissue R

esearch 14: 283-289. 
27. 

“O
ur observations corroborate the findings that, in general, 

elevated dietary fluoride results in an acceleration of bone m
ineralization. U

niquely, 
how

ever, the increase in m
ineralization w

as accom
panied by a decrease in bone 

strength... the changes in bone that occur w
ith prolonged and excessive fluoride 

ingestion m
ay result in a reduction of bone strength.” C

han M
M

, et al. (1973). E
ffect of 

Fluoride on B
one Form

ation and S
trength in Japanese Q

uail. Journal of N
utrition 103: 

1431-1440.  
28. 

“Fem
urs of fluoride-treated rats exhibited a decrease in 

m
echanical strength as m

anifested by a decrease in ultim
ate stress to breaking as w

ell 
as decrease in lim

it and m
odulus of elasticity.” W

olinsky I, et al. (1972). E
ffects of 

fluoride on m
etabolism

 and m
echanical properties of rat bone. A

m
erican Journal of 

P
hysiology 223: 46-50.  

29. 
“In the low

 calcium
 group a sim

ilar significant increase in flexibility 
appeared at the 10.0 ppm

 dosage level as w
ell as the 45.0 ppm

, but a significant 
decrease in strength at the tw

o dosage levels w
ere observed. These w

ere in direct 
relation to the am

ount of fluoride given.” B
eary D

F. (1969). The effects of fluoride and 
low

 calcium
 on the physical properties of the rat fem

ur. A
natatom

ical R
ecord 164: 305-

316.  
30. 

“[T]he heavily fluorinated bone tended to break under less stress 
than did bone from

 any other group. These findings suggest that the heavily fluorinated 
bone w

as not as strong as the bone from
 norm

al rats or from
 rats fed low

-calcium
 diets 

w
ithout fluoride.” D

aley R
, et al. (1967). The E

ffects of S
odium

 Fluoride on O
steoporotic 
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R
ats. The Journal of B

one and Joint S
urgery (A

bstract). 49A
:796.  

31. 
“[T]he decrease in the m

ean breaking strength w
as significant 

statistically” am
ong the fluoride-treated rats, and “is in agreem

ent w
ith the know

n fact 
that the breaking strength of bone decreases w

ith increased fluoride intake.” G
edalia I, 

et al. (1964). E
ffects of E

strogen on B
one C

om
position in R

ats at Low
 and H

igh Fluoride 
Intake. E

ndocrinology 75: 201-205. 
32. 

“C
ristiani w

orking w
ith guinea pigs found that the fragility of the 

bones w
as increased about 20 per cent in the fluorized anim

als.” D
ean H

T. (1936). 
C

hronic endem
ic dental fluorosis. Journal of the A

m
erican M

edical A
ssociation 107: 

1269-1273. 
33. 

“The bones are subject to easy fracture.” B
lood D

C
, H

enderson 
JA

, R
adostits O

M
, eds. (1979). V

eterinary M
edicine: A

 Textbook of the D
iseases of 

C
attle, S

heep, P
gs and H

orses. 5
th E

dition. Lea &
 Febiger, P

hiladelphia. 
34. 

“The bone w
as brittle and shattered easily w

hen cut on a 
bandsaw

.” K
rook L, M

aylin G
A

. (1979). Industrial fluoride pollution. C
hronic fluoride 

poisoning in C
ornw

all Island cattle. C
ornell V

eterinarian 69(S
uppl 8): 1-70. 

35. 
“fluorotic specim

ens had a low
er tensile strength and strain but a 

higher com
pressive strength and strain than the nonfluorotic ones.” G

aynor F, et al. 
(1976). M

echanical properties and density of bone in a case of severe endem
ic fluorosis. 

A
cta O

rthopaedica S
candinavica 47: 489-495. 

36. 
“Lam

eness, pain, exostoses, em
aciation, and bone fractures w

ere 
sym

ptom
s associated w

ith horses exposed to F ingestion.”  Lillie R
J. (1970). A

ir 
P

ollutants A
ffecting the P

erform
ance of D

om
estic A

nim
als: A

 Literature R
eview

. U
.S

. 
D

ept. of A
griculture. A

gricultural H
andbook N

o. 380. W
ashington D

.C
. 

37. 
“The first sign of fluorosis in cattle (and probably also in deer) is 

m
ottling, pitting, and black discoloration of the teeth. A

ffected teeth are soft and show
 

abnorm
al w

ear. Later the leg and foot bones m
ay becom

e deform
ed or fractured, 

resulting in lam
eness.” K

arstad L. (1967). Fluorosis in deer (O
doceileus virginianus). 

B
ulletin of the W

ildlife D
isease A

ssociation 3:42-46. 
38. 

“In advanced skeletal fluorosis the bones are brittle.” A
dam

s P
H

, 
Jow

sey J. (1965). S
odium

 fluoride in the treatm
ent of osteoporosis and other bone 

diseases. A
nnals of Internal M

edicine 63: 1151-1155. 
 

39. 
“In the m

acerated cattle specim
ens the bone w

as brittle and 
crum

bled readily. The new
 bone w

as as fragile as chalk...” Johnson LC
. (1965). 

H
istogenesis and m

echanism
s in the developm

ent of osteofluorosis. In: H
.C

.H
odge and 

F.A
.S

m
ith, eds : Fluorine chem

istry, V
ol. 4. N

ew
 Y

ork, N
.Y

., A
cadem

ic press (1965) 424-
441. 
 

40. 
“O

ne of the m
ost prom

inent features of fluorosis in cattle in 
E

ngland, how
ever, w

as the frequency of actue severe lam
eness, especially in the early 

sum
m

er. It resem
bled that described by Tow

ers (1954) w
ho associated it w

ith fracture of 
the pedal bone (3

rd phalanx)....This suggests that traum
atic factors played a part in 

producing the lam
eness by causing dam

age to bones w
hich w

ere relatively fragile as a 
result of skeletal accum

ulation of fluorine...” B
urns K

N
, A

llcroft R
. (1964). Fluorosis in 

C
attle. 1 - O

ccurrence and E
ffects in Industrial A

reas of E
ngland and W

ales 1954-57. 
M

inistry of A
griculture, Fisheries and Food. A

nim
al D

isease S
urveys R

eport N
o 2, P

art I. 
H

er M
ajesty’s S

tationery O
ffice, London. 

 
41. 

“Increased fragility of the bones m
ay be present, and they can be 

friable and crum
bly.” K

um
ar S

P
, H

arper R
A

. (1963). Fluorosis in A
den. B

ritish Journal of 
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R
adiology 36: 497-502. 

 
42. 

“D
uring the exam

ination of the A
chintee sheep, an unusally large 

num
ber of fractures w

ere detected; these involved ribs, m
andible, and pelvis.” A

gate JN
, 

et al. (1949). Industrial fluorosis: A
 study of the hazard to m

an and anim
als near Fort 

W
illiam

, S
cotland. M

edical R
esearch C

ouncil M
em

orandum
 N

o. 22. H
is M

ajesty’s 
S

tationery O
ffice, London. 

 
43. 

“H
igh fluorine levels interfere w

ith m
ineral m

etabolism
 and cause 

abnorm
al grow

th of bone that m
ay be structurally w

eak.” H
uffm

an W
T. (1949). E

ffects on 
livestock of air contam

ination caused by fluoride fum
es. In: A

ir P
ollution. P

roceedings of 
the U

nited S
tates Technical C

onference on A
ir P

ollution. M
cG

raw
-H

ill B
ook C

o, N
ew

 
Y

ork. pp. 59-63. 
 

44. 
“The bone is abnorm

ally brittle.” Lyth O
. (1946). E

ndem
ic fluorosis 

in K
w

eichow
, C

hina. The Lancet 1: 233-235 
 

45. 
“The osteom

alacic condition (of fluorosis) to som
e extent varies 

w
ith the species and age of the anim

al. C
ertain features are com

m
on, how

ever... 
C

om
m

on features are the reduced strength of the bones, the tendency to form
 

exostoses, bone atrophy, and a deficient calcification.” R
oholm

 K
. (1937). Fluoride 

intoxication: a clinical-hygienic study w
ith a review

 of the literature and som
e 

experim
ental investigations. H

.K
. Lew

is Ltd, London.  
P

ublished D
ata - D

aily Fluoride D
ose in C

linical Trials R
eporting Increased B

one 
Fractures: 

Trial 
A

ge 
of 

P
atients 

Length 
of 

Treatm
ent 

A
verage 

D
aily 

D
ose 

(m
g/day) 

A
verage 

W
eight  

of P
atients* 

(kg) 

A
verage 

D
aily 

D
ose 

(m
g/kg) 

Inkovaara 
1975 

78.4 
8 m

onths 
25 

60 
0.41 

G
erster 1983** 69 

11 m
onths 

20.7 
60 

0.35 
G

erster 1983** 78 
21 m

onths 
22.7 

60 
0.37 

D
am

bacher 
1986 

63.5 
3 years 

32 
61.7 

0.52 

H
edlund 1989 

67.7 
2.1 years 

22.7 
60 

0.37 
B

ayley 1990 
65.3 

4 years 
20.9 

57.7 
0.36 

G
utteridge 

1990 
68.2 

3.4 years 
27.8 

60 
0.46 

O
rcel 1990 

69 
17.1 m

onths 
23.7 

60 
0.40 

R
iggs 1990 

68.2 
4 years 

34.1 
61 

0.56 
S

chnitzler 
1990 

63.6 
2 

years, 
7 

m
onths 

27*** 
60 

0.45 

G
utteridge 

2002 
70.9 

18 
of 

27 
m

onths 
24.5 

60.2 
0.41 

A
V

E
R

A
G

E
 

68.8 
2 

years, 26.2 
-- 

0.43 
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6 m
onths 

* In trials w
here the average w

eight of the patients is not given, the w
eight is 

assum
ed to be 60 kg, w

hich appears to the the rough average for osteoporosis 
patients 

(com
prised 

m
ostly 

of 
fem

ales). 
** The data from

 G
erster’s tw

o case studies are listed separately but are 
averaged together and treated as one trial for the overall average (bottom

 row
). 

*** S
chnitzler provides the fluoride dose in term

s of m
g/kg/day, but does not 

provide the average w
eight of the patients. The 27 m

g/day figure used here is 
based on the assum

ption that the average w
eight of S

chnitzler’s patients is 60 
kg. 
 

 
46. 

 “V
ertebral fracture rates and peripheral bone density changes 

w
ere surprising - and dem

onstrate that N
aF adm

inistration is capable of increasing 
vertebral fracture rates and of increasing peripheral (nonspinal) bone loss. Thus our 
study dem

onstrates the potential for an anti-osteoporosis agent, under certain 
circum

stances, to w
orsen a patient’s clinical state.” G

utteridge D
H

, et al. (2002). A
 

random
ized trial of sodium

 fluoride (60 m
g) +/- estrogen in postm

enopausal osteoporotic 
vertebral fractures: increased vertebral fractures and peripheral bone loss w

ith sodium
 

fluoride; concurrent estrogen prevents peripheral loss, but not vertebral fractures. 
O

steoporosis International 13:158-70.  
47. 

“W
e conducted an effectiveness m

eta-analysis to determ
ine the 

efficacy of fluoride therapy on bone loss, vertebral and nonvertebral fractures and side 
effects in postm

enopausal w
om

en...[A
]lthough fluoride has an ability to increase bone 

m
ineral density at the lum

bar spine, it does not result in a reduction in vertebral 
fractures. Increasing the dose of fluoride increases the risk of nonvertebral fractures and 
gastrointestinal side effects w

ithout any effect on the vertebral fracture rate.” 
H

aguenauer D
, et al. (2000). Fluoride for the treatm

ent of postm
enopausal osteoporotic 

fractures: a m
eta-analysis. O

steoporosis International 11:727-38. 
48. 

“In this investigation, w
e found that after 5 years of fluoride 

treatm
ent of osteoporotic patients, iliac crest trabecular bone strength w

as reduced by 
46-56%

 com
pared w

ith pretreatm
ent biopsies. A

lso, 1 year of fluoride adm
inistration 

seem
ed to reduce bone strength by 17-30%

, though this w
as not a significant finding... 

[T]he results of this study support the investigations that have found an increased rate of 
nonvertebral fractures, and a reduction in strength could w

ell be a direct effect of fluoride 
on trabecular bone.” S

ogaard C
H

, et al. (1994). M
arked decrease in trabecular bone 

quality after five years of sodium
 fluoride therapy—

assessed by biom
echanical testing of 

iliac crest bone biopsies in osteoporotic patients. B
one 15: 393-99.  

49. 
“B

one fragility during fluoride therapy for osteoporosis w
as 

observed in 24 (37.5%
) of 64 patients treated w

ith sodium
 fluoride, calcium

, and vitam
in 

D
 for 2.5 years w

ho developed episodes of low
er-lim

b pain during treatm
ent. E

ighteen 
(28%

) of these patients had clinical and roentgenographic features of 41 stress fractures 
and 12 new

 spinal fractures. There w
ere 26 periarticular, six fem

oral neck, three pubic 
ram

i, three tibia and fibula, one greater trochanter, and tw
o subtrochanteric fractures. 

V
ertebral fractures appeared first, then periarticular, then fem

oral neck, and lastly long-
bone shaft fractures. A

ll fractures w
ere spontaneous in onset. The peripheral fracture 

rate during treatm
ent w

as three tim
es that in untreated osteoporosis.” S

chnitzler C
M

, et 
al. (1990). B

one fragility of the peripheral skeleton during fluoride therapy for 
osteoporosis. C

linical O
rthopedics (261):268-75.  
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50. 
Fluoride treatm

ent w
as “associated w

ith a significant three-fold 
increase in the incidence of nonvertebral fractures, both incom

plete and com
plete...This 

increased rate of fracturing suggests that bone form
ed during fluoride therapy has 

increased fragility.” R
iggs B

L, et al. (1990). E
ffect of Fluoride treatm

ent on the Fracture 
R

ates in P
ostm

enopausal W
om

en w
ith O

steoporosis. N
ew

 E
ngland Journal of M

edicine 
322:802-809.  51. 

“U
sing all 61 fluoride-treated patients, fem

ur fractures/patient w
ere 

significantly correlated to bone fluoride (p less than 0.05) and to age (p less than 0.05)... 
These results suggest that fluoride therapy m

ay be im
plicated in the pathogenesis of hip 

fractures w
hich m

ay occur in treated patients despite a rapid, m
arked increase in bone 

m
ass.” B

ayley TA
, et al. (1990). Fluoride-induced fractures: relation to osteogenic effect. 

Journal of B
one and M

ineral R
esearch 5(S

uppl 1):S
217-22.  

52. 
“W

e report clinical and bone m
orphom

etric findings in 18 
osteoporotic patients w

ho experienced stress fractures during fluoride therapy... Fluoride 
appears to be a key factor in the pathogenesis of stress fractures, and m

ay be 
associated w

ith increased trabecular resorption in som
e treated patients.” O

rcel P
, et al. 

(1990). S
tress fractures of the low

er lim
bs in osteoporotic patients treated w

ith fluoride. 
Journal of B

one and M
ineral R

esearch 5(S
uppl 1): S

191-4. 
53. 

“[T]he six hip fractures occurring in patients receiving fluoride 
during 72.3 patient years of treatm

ent is 10 tim
es higher than w

ould be expected in 
norm

al w
om

en of the sam
e age. The probability of observing six fractures in 2 years is 

extrem
ely sm

all (0.0003). In four of the hip fracture cases, the history suggested a 
spontaneous fracture. These findings suggest that fluoride treatm

ent can increase the 
risk of hip fracture in osteoporotic w

om
en.” H

edlund LR
, G

allagher JC
. (1989). Increased 

incidence of hip fracture in osteoporotic w
om

en treated w
ith sodium

 fluoride. Journal of 
B

one and M
ineral R

esearch 2:223-5. 
54. 

“Thirteen cases of spontaneous fissure or fracture of the low
er 

lim
bs observed in 8 patients under treatm

ent w
ith sodium

 fluoride are reported... Fluor 
seem

s to be responsible for the fissures w
hich cannot be avoided by calcium

 and/or 
vitam

in D
 intake... W

hen such fissures occur, fluoride therapy m
ust be discontinued and 

the lim
b put at rest...” O

rcel P
, et al. (1987). [S

pontaneous fissures and fractures of the 
legs in patients w

ith osteoporosis treated w
ith sodium

 fluoride]. P
resse M

ed 16:571-5 
55. 

“H
ow

 fluoride can produce stress m
icrofractures is unclear. That 

they are com
plications of fluoride therapy is clear, as there w

ere no m
icrofractures in the 

101 patients in the calcium
-treated group.”  O

’D
uffy JD

, et al. (1986). M
echanism

 of 
acute low

er extrem
ity pain syndrom

e in fluoride-treated osteoporotic patients. A
m

erican 
Journal of M

edicine 80: 561-566. 
56. 

“[T]he increased num
ber of new

 crush fractures of the spine 
during the first year of treatm

ent raise the possibility of fluoride-induced m
icrofractures.”  

 D
am

bacher M
A

, et al. (1986). Long-term
 fluoride therapy of postm

enopausal 
osteoporosis. B

one 7: 199-205. 
57. 

“Tw
o patients w

ith m
oderate renal failure sustained spontaneous 

bilateral hip fractures during treatm
ent w

ith fluoride, calcium
, and vitam

in D
 for 

osteoporosis....A
s bilateral fem

oral neck fractures are very rare these data suggest a 
causal link betw

een fractures and fluoride in patients w
ith renal failure. Thus fluoride 

should be given at a low
er dosage, if at all, to patients w

ith even m
ild renal failure.” 

G
erster JC

, et al. (1983). B
ilateral fractures of fem

oral neck in patients w
ith m

oderate 
renal failure receiving fluoride for spinal osteoporosis. B

ritish M
edical Journal (C

lin R
es 

E
d). 287(6394):723-5. 

58. 
“D

uring treatm
ent bone pain increased and three further vertebral 

com
pression fractures occurred.” C

om
pston JE

, et al. (1980). O
steom

alacia developing 
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during treatm
ent of osteoporosis w

ith sodium
 fluoride and vitam

in D
. B

ritish M
edical 

Journal 281: 910-911. 
59. 

“Fractures and exacerbation of arthrosis w
ere m

ore frequent in the 
fluoride group...The m

any fractures in the fluoride group, 14 during treatm
ent and the 

follow
ing m

onth as against 6 am
ong the controls, w

ere surprising. Three or four of the 
fractures in the fluoride group appeared to be spontaneous hip fractures. In the past 
fractures have not been regarded as being caused by fluoride but as resulting from

 
prolonged osteoporosis before treatm

ent. W
e believe that the fluoride treatm

ent here 
w

as probably partly responsible for the fractures in our cases.”  
Inkovaara J, et al. (1975). P

hophylactic fluoride treatm
ent and aged bones. B

ritish 
M

edical Journal 3: 73-74 
 For A

dverse Lung E
ffects, S

ee A
ppendix 85. 
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XI. 
N

O
 FED

ER
A

L LA
W

 IS K
N

O
W

N
 TO

 B
E U

N
FA

VO
R

A
B

LE TO
 H

H
S, FD

A
 C

D
ER

, 
and EPA

 EN
FO

R
C

EM
EN

T A
C

TIO
N

 A
N

D
 O

VER
SIG

H
T. 

 
A

. 
M

ost W
estern Europe G

overnm
ents, C

hina, Japan, M
ost of B

ritish 
C

olum
bia, and Thousands of U

S C
ities have B

anned, Prohibited, Stopped, or 
N

ever Started Fluoridation, in Striking C
ontrast, the Percentage of the U

S 
Population D

rinking Fluoridated W
ater has Increased to A

lm
ost 75%

.   
 B

. 
A

lthough M
ost European D

ental A
ssociations N

o Longer 
R

ecom
m

end Ingesting Fluoride, M
ost English Speaking D

ental A
ssociations 

D
isagree. 

 C
. 

A
lthough N

o N
ational D

rug R
egulatory A

gency W
orld-W

ide is 
K

now
n to have A

pproved Fluoridation, U
S Public H

ealth A
gencies Prom

ote 
Fluoridation D

isregarding the Im
portance of D

rug R
egulatory A

pproval. 
  

1. 
A

rtificial fluoridation chem
icals are designated as hazardous 

w
aste by the B

asel C
onvention, the m

ost com
prehensive global environm

ental 
agreem

ent on hazardous and other w
astes, signed by 170 countries.   A

nnex III C
lass 

6.1 C
ode H

6.1 and A
nnex I Y

32.  Japan disposes their fluoride toxic w
aste in the U

S
A

 
public w

ater system
s.  

 2. 
Toxic substances in artificial fluoridation products, such as 

arsenic, lead, beryllium
, vanadium

, cadm
ium

, m
ercury, radium

, radionuclides are toxic, 
persistent, bioaccum

ulative, and anthropogenic. They are listed under the 1989 First 
P

riority S
ubstances lists in C

anada and proposed for virtual elim
ination under the 

C
anadian E

nvironm
ental P

rotection A
ct (C

E
P

A
 1999, 2006 update), the 1997 B

inational 
Toxic S

trategy and the 1978 G
reat Lakes W

ater Q
uality A

greem
ent.  

 3. 
The A

ustralian Therapeutic G
oods A

ct of 1989 is consistent w
ith 

other governm
ents (U

S
 FD

&
C

 A
ct) and scientific definitions of drugs or substances used 

for therapeutic purposes.  The A
TG

 A
ct defines therapeutic use as,  “’therapeutic use’  

m
eans use in or in connection w

ith: preventing, diagnosing, curing or alleviating a 
disease, ailm

ent, defect or injury in persons or anim
als; or influencing, inhibiting or 

m
odifying a physiological process in persons or anim

als.” 
 

D
.          A

lthough N
o H

igh Q
uality Studies are Provided to Support the 

C
laim

 of Either Safety
319 or Efficacy, the A

m
erican D

ental A
ssociation (A

D
A

), 320 
C

enters for D
isease C

ontrol, 321 and O
thers Prom

ote the Fluoridated W
ater D

rug 
C

laim
ing it is B

oth Safe and Effective.  
The m

ost im
portant reason for the FD

A
 C

D
E

R
 no longer to defer drug regulatory 

oversight of the unapproved fluoridated w
ater drug is the lack of any hum

an random
ized 

controlled trials provided by m
anufacturers and proponents of fluoridation.  Therefore, 

judgm
ent is based on m

any low
er quality studies, trends, estim

ates, assum
ptions, and 

clinical judgm
ent. The m

ain source of inform
ation for proponents of fluoridation is the 

A
m

erican D
ental A

ssociation. 322 
�������������������������������������������������������������

319 A
ppendix 25 Part I R

epresentative K
elly 

320 w
w

w
.ada.org 

321 w
w

w
.cdc.gov 

322 A
ppendix 26 C

onfounding Factors 
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XII. 

PR
O

M
O

TER
S O

F FLU
O

R
ID

A
TIO

N
 

 
N

o drug is safe for everyone.   Fluoride is a protected unapproved drug. 
 N

o G
overnm

ent A
gency, corporation, or prom

oters of fluoridation have spoken 
up in opposition to FD

A
 C

D
E

R
 regulatory oversight other than suggesting fluoridation 

w
ould not be approved.  To be opposed w

ould indicate they m
ight not have “proof” of 

safety or efficacy.  P
roponents have not suggested FD

A
 C

D
E

R
 action should be 

prevented, they suggest action is not needed.   H
ow

ever, com
pliance w

ith C
ongress and 

science is needed for the safety of the public. 
 The C

D
C

/A
D

A
 suggest fluoride is “necessary in preventing tooth decay,” ignoring 

the m
any countries and com

m
unities w

ithout fluoridation having reduced dental decay 
rates to sim

ilar levels as those w
ith fluoridation. 

 “A
D

A
 S

tatem
ent  

S
ince 1950, the A

D
A

 has unreservedly endorsed the fluoridation of com
m

unity 
w

ater supplies as safe, effective, and necessary in preventing tooth decay.  
  “ C

D
C

 S
tatem

ent  
C

D
C

 has recognized the fluoridation of drinking w
ater to prevent dental decay as 

one of 10 great public health achievem
ents of the 20

th century. O
ver the past 

60 years, optim
al fluoridation of com

m
unity drinking w

ater has been a m
ajor 

factor for the decline in rates of tooth decay.    
 “Fluoridation is safe. M

ore than 60 years of research and experience have show
n 

that fluoridation at optim
al levels does not harm

 people or the environm
ent. 

Leading scientists and health professionals, num
erous professional 

organizations, and governm
ents around the w

orld support com
m

unity w
ater 

fluoridation. 
 “Fluoridation is cost-effective. The average cost for a com

m
unity to fluoridate its 

w
ater is estim

ated to range from
 approxim

ately $0.62 a year per person in 
large com

m
unities to approxim

ately $3.90 a year per person in sm
all 

com
m

unities (2004 dollars). O
ver a lifetim

e this is typically less than the cost 
of one dental filling to repair one decayed tooth. R

em
em

ber, w
hen it com

es 
to the costs of treating dental disease, everyone pays. N

ot just those w
ho 

need treatm
ent, but all of us—

through higher health insurance prem
ium

s 
and higher taxes. For m

ost cities, every $1 invested in com
m

unity w
ater 

fluoridation saves $38 in dental treatm
ent costs. Through fluoridation, 

com
m

unities can im
prove the oral health of their residents and save m

oney 
for all of us.  

“The key points to rem
em

ber about w
ater fluoridation are these:  

• 
Fluoridation is safe.  

• 
Fluoridation of com

m
unity w

ater supplies benefits everyone.  
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• 
Fluoridation is cost-effective because it saves m

oney on dental treatm
ent 

needs. 323 
 

The C
D

C
 claim

s fluoridation is safe and “w
hile it is not C

D
C

’s responsibility to 
determ

ine w
hat levels of fluoride in w

ater are safe, our understanding about the safety of 
fluoridation is guided by federal regulations, com

prehensive review
s conducted by 

expert panels, and individual studies.” 324 H
ow

ever, the E
P

A
 federal regulations used are 

the w
rong regulations and expert panels and individual studies are cherry picked for 

desired conclusions.  B
ias at the C

D
C

 and E
P

A
 is blinding.     

 A
 huge red flag and sirens of w

arning should go off w
hen “absolute” claim

s of 
safety for everyone, sperm

, egg, fetus, infants, the disabled, and all subpopulations and 
all anim

als are m
ade for any substance especially a substance defined as poison by 

Federal and state law
s and unapproved by the FD

A
 C

D
E

R
.  C

laim
s of “prevention” are 

fraudulent. A
bsolute statem

ents of safety and prevention are quackery.  
 The ethics of hum

an subject research w
ithout consent on about 200 m

illion 
people in the U

S
A

 is one of public health’s darkest hours.  H
H

S
/C

D
C

 should be 
applauded for opening discussion and once again review

ing law
s and science. 

                            

�������������������������������������������������������������

323 http://w
w

w
.cdc.gov/fluoridation/pdf/natures_w

ay.pdf 
324 http://w

w
w

.cdc.gov/fluoridation/safety.htm
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XIII. 

EC
O

N
O

M
IC

 
IM

PA
C

T
325 

O
F 

D
A

M
A

G
E 

FR
O

M
 

LA
C

K
 

O
F 

FD
A

 
C

D
ER

 
R

EG
U

LA
TO

R
Y O

VER
SIG

H
T O

F TH
E FLU

O
R

ID
A

TED
 W

A
TER

 D
R

U
G

.    
 N

O
TE

: This econom
ic im

pact statem
ent has been done to underscore the 

em
ergency nature of H

H
S

, E
P

A
, FD

A
 C

D
E

R
, and C

D
C

 action.   The am
ounts show

n 
are conservative estim

ates and are provided w
ith a justification of how

 they w
ere 

derived.  The key point is that the overall cost of harm
 from

 fluorides significantly 
outw

eighs the alleged econom
ic and health benefit.    

 
The half life of fluoride in the body is 20 years.  A

 cessation of fluoridation w
ill take 20 

years to significantly reduce the econom
ic im

pact. 
 The N

TE
U

 testified to the U
S

 S
enate C

om
m

ittee, 2000, “Fluoride E
xposures A

re 
E

xcessive and U
n-controlled.” 326  S

ee also A
ppendixes FF, S

, G
G

  and E
E

. 
 

 
P

izzo in 2007 confirm
ed C

olquhoun’s w
ork, "In m

ost E
uropean countries, w

here 
com

m
unity w

ater fluoridation has never been adopted, a substantial decline in caries 
prevalence has been reported in the last decades, w

ith reductions in lifetim
e caries 

experience exceeding 75%
." 327  

 W
hile som

e at the C
D

C
 suggest fluoridation is one of the top ten public health 

achievem
ents of the 20

th C
entury, other scientists at the C

D
C

 suggest, ingestion of 
fluoride is not likely to reduce tooth decay. 328    

 A
. 

Econom
ic Im

pact from
 B

enefit to Teeth  
 

E
fficacy of Fluoridation. S

ee w
w

w
.ada.org and w

w
w

.cdc.org  
 1. 

O
n one side of the controversy, som

e P
ublic H

ealth D
entists 

prom
oting fluoridation are adam

ant that fluoridation is safe, 329 causing only som
e 

cosm
etic effects to teeth.  For each of the diseases and risks below

, proponents repeat 
the sam

e statem
ent that fluoridation is safe and discount evidence of risks as not of 

concern.  For brevity, that statem
ent w

ill not be repeated for each disease.   
 

2. 
B

ased on estim
ates of assum

ptions, proponents claim
 an 

econom
ic benefit of from

 $16 to $38 for every dollar spent on fluoridation. 330  A
ssum

ing 
fluoridation costs average $1.00 per person per year 331 for the 225 m

illion fluoridated, 
the costs w

ould be $225 m
illion and the savings w

ould be 225 m
illion people X

  $16 or 

�������������������������������������������������������������

325 See also A
ppendix 27 Fluoridation C

osts C
linch 

326 A
ppendix 14  N

TEU
 629 Final 

327 Pizzo G
, et al. (2007). C

om
m

unity w
ater fluoridation and caries prevention: a critical review

. C
linical O

ral Investigations 
11(3):189-93. 
328 C

D
C

 (1999). A
chievem

ents in Public H
ealth, 1900-1999: Fluoridation of D

rinking W
ater to Prevent D

ental C
aries. M

M
W

R
, 

48(41); 933-940, O
ctober 22 

 329 http://w
w

w
.ada.org/4378.aspx  A

ccessed 11/19/10 
330 w

w
w

.cdc.gov/fluoridation/fact_sheets/cost.htm
  accessed 11/17/10 

331 w
w

w
.health.state.ny.us/prevention/dental/fluoridation/cost.htm

  accessed 11/17/10.  C
osts ranged from

 $0.06/person in D
enver to 

$2.70/person in com
m

unities under 5,000.  35 system
s serving m

ore than 20,000 people averaged $0.40/person.  H
ow

ever, these costs 
are usually lim

ited to chem
ical costs.  SEE A

LSO
 A

PPEN
D

IX
 K

K
 and C

D
C

 at http://w
w

w
.cdc.gov/fluoridation/pdf/natures_w

ay.pdf 
w

hich suggests 0.62 to $3.90/person/year w
ith 2004 dollars. 
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$38 = $3.6 to $8.4 billion/year), representing a 4%
 to 9%

 reduction in the $95 billion 
annual cost of dentistry. 332   P

roponents generally do not include equipm
ent installation 

in their calculation of costs, w
hich run from

 $5 to $20/person. 333 
 

A
 possible m

itigation of about 4 to 9%
334 of dental costs is based on estim

ates 
and assum

ptions.  P
erhaps 80%

 of dentistry is for the treatm
ent of cavities, retreatm

ent 
of those cavities w

ith m
ore fillings, retreatm

ent of those cavities w
ith crow

ns, root canals, 
extractions, bridges, im

plants, and dentures.   In fact, the m
ain com

ponents of dentistry 
m

ostly unrelated to cavities are orthodontics, cosm
etics, som

e oral surgery, and 
periodontal treatm

ent (cleaning).  A
fter 60 years of fluoridation, preventing 4-9%

 of 
dental costs should be easily and repeatedly m

easured in the com
m

unity at large and 
not require estim

ates based on assum
ptions.  

 
3. 

C
laim

s that fluoride actually “prevents” rather than “m
itigates” 

caries is certainly propaganda or fraud, and not honest reality.  If fluoridation actually 
“prevented” dental caries w

hich generates the m
ajority of revenue in a dental practice, 

m
any dentists in fluoridated com

m
unities w

ould be out of business, m
ove, or not go to 

fluoridated com
m

unities in the first place.    
 

4. 
D

entists generally have refused to acknow
ledge any m

edical 
risks, claim

ing there is no absolute proof of harm
, despite the fact that there are no 

random
ized controlled trials regarding harm

. Further, dentists correctly avoid the issue 
by claim

ing dentists do not diagnose m
edical risks.  H

ow
ever, evaluating m

edical side 
effects from

 dental treatm
ents should be part of dental jurisdiction.   

 5. 
P

roponents of fluoridation generally have a double standard for 
scientific evidence, accepting low

 quality studies on efficacy as positive evidence of 
“proof,” yet dem

anding the highest quality of proof of harm
 from

 those harm
ed.    

 
6. 

The FFD
C

A
 does not require victim

s to prove harm
.  The FD

A
 

C
D

E
R

 is to regulate those m
arketing and m

anufacturing drugs and require 
m

anufacturers to provide proof of efficacy and safety, not the consum
er, custom

er or 
patient. 
 

7. 
W

hen ranking the 50 states in order of the percent of the w
hole 

population fluoridated and com
paring the reported very good to excellent teeth (G

raph 
C

) little if any benefit from
 fluoridation is found.  P

erhaps a 1%
-4%

 for children; how
ever, 

this slight im
provem

ent, if any, could be accounted for w
ith a better population to dentist 

ratio and does not take into consideration delay in eruption or fractured teeth.  M
ilking a 

couple of percentage points out of this type of ecological evidence is unw
ise.   

   
8. 

The best study on econom
ic im

pact of m
easured costs w

as by 
M

aupom
e

335 com
paring H

M
O

 fluoridated and non-fluoridated clinics and reported 
savings of about half a percent.  A

pplied to the com
m

unity at large, a half a percent 
savings w

as estim
ated to pay for repairs of the fluoridation equipm

ent but not for the 

�������������������������������������������������������������

332 w
w

w
.ada.org/prof/resources/pubs/adanew

s/adanew
sarticle.asp?articleid=3383 

333 w
w

w
.cdc.gov/fluoridation/engineering/faqs.htm

  and A
ppendix 28 

334 trued for 75%
 of the population on fluoridated w

ater, estim
ating costs of $71 billion. 

335 M
aupom

e G
, et al, A

 com
parison of dental treatm

ent utilization and costs by H
M

O
 m

em
bers living in fluoridated and 

nonfluoridated areas. J P
ublic H

ealth D
ent. 2007 Fall;67(4):224-33. 
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chem
icals or installation of the equipm

ent.  C
hildren in the tw

o largest com
m

unities 
show

ed an opposite effect w
ith a sm

all increase in dental expenses w
ith fluoridation.   

B
ased on M

aupom
e’s w

ork, an econom
ic im

pact of half a percent of dental expenses 
averaging $316/person/year ($1.58 savings per person per year savings) for 225 m

illion 
on fluoridated w

ater w
ould be about $355,500,000 ($356 M

illion) dental expense 
savings.  (225 m

illion people X
 $1.58 savings = $355,500,000) 

 
9. 

A
 second study by K

um
ar 336 of M

edicaid claim
s evaluated a 

subpopulation, com
paring the m

ean num
ber of restorative, endodontic and extraction 

procedures per recipient, (procedures related to cavities) and found claim
s for these 

procedures to be 33.4%
 higher in the least fluoridated counties.  The author has so far 

refused to release the data underlying this study for confirm
ation and evaluation of 

confounding factors such as socioeconom
ics, com

pletion of dental treatm
ent, diet habits, 

brushing, flossing, and average length of tim
e on M

edicaid support.  A
 know

n significant 
confounding factor of socioeconom

ics (M
edicaid) is not representative of the public at 

large.  Lim
iting dental expenses to a few

 procedures does not reflect confounding factors 
for fractured teeth.    N

either the M
aupom

e nor K
um

ar studies included costs for 
cosm

etic dentistry to correct dental fluorosis dam
age.  N

either study w
as representative 

of the general population, although M
aupom

e cam
e closer and cohorts w

ere m
ore 

representative of the population at large included m
ore procedures.  If subgroups of the 

population do have reduced dental expenses, further study w
ould help define those 

subgroups and confounding factors.    
 

10. 
W

e do not use the K
um

ar study of M
edicaid claim

s because those 
cannot be as appropriately related to the nation as a w

hole.     
 If fluoridation w

ere effective in reducing dental expenses, econom
ic im

pact as 
m

easured in the com
m

unity at large should be com
m

on and repeatable.  If fluoridation 
w

ere effective in preventing dental decay, com
m

unities fluoridated for m
ore than 50 

years w
ould not have a crisis of cavities.  For exam

ple, the A
m

erican D
ental A

ssociation 
aw

arded K
entucky w

ith an aw
ard for virtually 100%

 fluoridation for 50 years.  A
t the 

sam
e tim

e, K
entucky held the dubious prize of having the highest percentage of 

edentulous persons. 337  The loss of teeth is evidence fluoridation is not preventing dental 
cavities.  B

oston, D
etroit and C

onnecticut (w
ith 87.5%

 of the population drinking 
fluoridated w

ater) report serious problem
s w

ith cavities even after decades of 
fluoridation. 338 
 

The K
um

ar study underscores the possibility that the ingestion of fluoride m
ay 

reduce cavities in a subpopulation of the com
m

unity.  H
ow

ever, m
edicating everyone in 

an attem
pt to target only one to eight year olds

339 in poverty (less than 1%
 of the 

population) for a noncontageous disease generally considered to be due to bad habits 
�������������������������������������������������������������

336 K
um

ar J et al, G
eographic V

ariation in M
edicaid C

laim
s for D

ental P
rocedures in N

ew
 Y

ork S
tate: R

ole of Fluoridation 
U

nder C
ontem

porary C
onditions, A

ssocations of S
chools of P

ublic H
ealth, 2010 S

ep-O
ct;125(5)647-654. 

337 2002 M
ortality W

eekly R
eport 

338http://w
w

w
.fortw

ayne.com
/m

ld/new
ssentinel/7521679.htm

?tem
plate=contentM

odules/printstory.jsp 
http://w

w
w

.enquirer.com
/editions/2002/10/06/loc_special_report.htm

l 
http://w

w
w

.fluoridealert.org/f-boston.htm
 

http://w
w

w
.ncbi.nlm

.nih.gov/entrez/query.fcgi?cm
d=R

etrieve&
db=pubm

ed&
dopt=A

bstract&
list_uids=13678102&

query_hl=
1 http://w

w
w

.nhregister.com
/site/new

s.cfm
?new

sid=14472801&
B

R
D

=1281&
PA

G
=461&

dept_id=517515&
rfi=8&

xb=kasan  
339 M

ost agree infants should not have fluoridated w
ater and the N

R
C

 2006 report confirm
ed possible benefit from

 fluoride w
ould be 

w
hile the tooth is developing, until age 8. 
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m
ust be reconsidered.   It w

ould be cheaper and provide m
ore freedom

 to tell people to 
sw

allow
 a pea size of their fluoridated toothpaste. . .  except for the fact that the FD

A
 

correctly w
arns those w

ho use fluoridated toothpaste not to sw
allow

 it.   
 

11. 
Fluoridation chem

ical costs/person average about 
$1.00/person/year and 225 m

illion fluoridated w
ould have chem

ical costs of about $225 
m

illion. 340  E
quipm

ent purchase, plum
bing equipm

ent and infrastructure repairs from
 the 

strong acid injected into the system
s should m

ore than double the $225 m
illion or m

uch 
m

ore. 341  A
 conservative estim

ate of $450 m
illion for chem

icals, plum
bing, installation, 

operations and infrastructure repairs is used. 
 The possibility of lim

ited or lack of econom
ic benefit based on m

easured 
evidence becom

es readily apparent.  A
 cost benefit based on efficacy m

ay sim
ply be a 

w
ash or a loss unless estim

ates of assum
ptions are used, only subpopulations 

considered and dam
age to the teeth not included. 

 
E

P
A

 scientists eloquently sum
m

arize concerns and scientific evidence of efficacy 
(S

ee A
ppendix II): “. . . the purported benefits associated w

ith it are so sm
all - if there are 

any at all . . . . .” 342   A
ppendix II is essential for review

.  In m
any studies, fluoridation 

does not provide benefit.    
 S

everal studies find fluoridation cessation does not appear to increase dental 
decay and that fluoridation is unnecessary. 343      

  B
. 

Econom
ic Im

pact from
 D

am
age to Teeth: (A

px. 27, 20, 71, 72) 344 
 

The FD
A

 C
D

E
R

 professionals have probably experience the tension and 
consequences of evaluating and then rejecting a N

D
A

 and probably even m
ore tension 

w
hen rem

oving a w
ell accepted drug from

 the m
arket because of new

 research.  
P

ressure from
 industry, politicians and the public to “go along” w

ith incom
plete evidence 

can be significant.  The sam
e problem

 happens w
ith any entrenched scientific theory, 

such as fluoridation.  There is little incentive for a researcher to publish an article w
hich 

appears to refute the benefits of fluoridation.  
 

1. 
R

epair of cosm
etic dam

age is not usually covered by insurance, 
offered by H

M
O

s or M
edicaid, and therefore cosm

etic dam
age is not fully included in 

those studies.  C
osm

etic dam
age is usually treated only by those w

ho can afford 
treatm

ent outside of those system
s.  S

hould the econom
ic im

pact include the cost of 
treating increasing dental fluorosis, now

 affecting over 40%
345 of 12-15 year olds and 

increasing at about 1%
 a year, even though those afflicted w

ith fluorosis cannot afford 
the treatm

ent?  C
ertainly if som

eone scratched a car and caused cosm
etic dam

age, that 
person w

ould be liable.  Life-tim
e cosm

etic treatm
ent for dental fluorosis can be as high 

�������������������������������������������������������������

340 http://w
w

w
.cdc.gov/fluoridation/fact_sheets/cost.htm

 
341 C

hem
ical com

panies charge public w
ater system

s about $1,500/ton but w
ould pay about $7,000/ton to dispose as hazardous w

aste.  
B

ill H
irzy, Sr. EPA

 C
hem

ist.   H
am

ilton B
O

H
 R

eport, July 2008.   
342 D

r. J. W
illiam

 H
irzy, Senior V

ice-President, H
eadquarters U

nion, U
S Environm

ental Protection A
gency, M

arch 26, 2001.   This 
letter describes som

e of the harm
s of w

ater fluoridation as seen by w
ater fluoridation opponents.   

343 A
ppendix 29 Fluoridation C

essation and A
ppendix 27 costs. 

344 See additional evidence in A
ppendix K

K
 Econom

ic H
arm

 and LL C
ase reports 

345 N
C

H
S D

A
TA

 B
rief N

o. 53, N
ovem

ber 2010, Prevalence and Severity of D
ental Fluorosis in the U

nited States, 1999-2004. 
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as $100,000 per person.   A
n estim

ate is m
ade here that is based on the follow

ing 
conservative assum

ptions: A
n average of only 4 teeth per person w

ill be treated. 
A

ssum
ing a cost of $1,000 per tooth to repair the cosm

etic dam
age (cost range from

 
$100 to $2,000 per tooth). The repair w

ill have to be redone four tim
es over the course 

of each person’s life. The life tim
e cost per person w

ould be $16,000.  If each year, 40%
 

of the 4.3 m
illion 15 year olds im

pacted by m
ild fluorosis w

ere com
pensated for dam

age 
at $16,000 each, the econom

ic im
pact w

ould be $27.5 B
illion/year, far exceeding any 

estim
ate of benefit even the highest $8.4 B

illion assum
ption of benefit from

 fluoridation.   
 

P
roponents of fluoridation claim

 the cosm
etic dam

age is not really “dam
age” 

because it is only “cosm
etic” and therefore no com

pensation is w
arranted. C

urrently, 
those considering their cosm

etic effects severe enough to get treatm
ent, w

ould not 
generally receive cosm

etic treatm
ent at m

edicare/M
edicaid or H

M
O

 clinics.  A
 

conservative estim
ate of 1%

 of actual dam
aged seeking treatm

ent is $275 m
illion/year 

due to lack of FD
A

 C
D

E
R

 drug regulatory oversight.  (S
ee A

ppendix K
). 

 
2. 

A
dditional econom

ic dam
age should be considered for a probable 

increase in tooth fractures in fluoridated com
m

unities.  W
ith harder teeth, m

ore fractures 
are expected. (G

raph D
 again) 346 

    
            

 
  

 
 

 
G

raph D
 w

ith photos of fractured cusp 
 

 
If three tim

es as m
any office visits are happening because of fractured teeth in 

fluoridated com
m

unities, one of the m
ore costly dental pathologies, the cost for crow

ns, 
root canals, extractions, bridges and/or im

plants w
ould have a significant im

pact.  A
 

$2,000 crow
n, root canal, buildup or post visit is 20 tim

es the cost of a $100 cleaning or 
filling.  If triple the num

ber of visits produce 20 tim
es the cost, the difference could be 

significant.  P
erhaps an increase in fractured teeth pathology to 10%

 of the $71 billion 
dental costs for a negative im

pact of $7 B
illion is our conservative estim

ate for increased 
cusp fracture, treatm

ent, retreatm
ent, resulting root canals, extractions, bridges, and 

im
plants.  M

ore dentists w
ould be needed and could be supported w

ith higher costs from
 

few
er patients w

ith m
ore fractured teeth. 
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346 A
ppendix 30: O

sm
unson B

 , “W
ater Fluoridation Intervention: D

entistry's C
row

n Jew
el or D

ark H
our ... 2 (1998): 103–18, 

http://w
w

w
.fluoride-journal.com

/98-31-2/312103.htm
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 SU
M

M
A

R
Y O

F TH
E EFFEC

T O
F FLU

O
R

ID
A

TIO
N

 O
N

 TEETH
.  P

recise num
bers are 

lacking.  A
 reduction of caries from

 fluoridation has been m
easured at about $0.3 billion 

and estim
ated as high as $8 billion.  D

am
age and costs of fluoridation are m

easured 
from

 $0.3 billion and estim
ated m

ore than $7 billion.  Low
 estim

ates are a w
ash and high 

estim
ates are close to a w

ash.  P
erhaps the reason for lack of m

easured evidence for 
benefit. 
  

Fluoridation prom
oters agree that dental fluorosis “is caused w

hen higher than 
optim

al am
ounts of fluoride are ingested in early childhood w

hile tooth enam
el is 

form
ing.”  The increase of about 1%

 of children each year w
ith dental fluorosis to 

currently over 40%
 does not seem

 to deter prom
oters of fluoridation or even give them

 
pause to consider low

ering the concentration of fluoride in w
ater.  P

rom
oters hang on to 

1 ppm
 as the “holy grail.”  They agree dental fluorosis is a disruption in enam

el 
form

ation, although they do not use the term
 enam

el necrosis and consider fluorosis 
only a cosm

etic problem
. 347  “   

 
H

istorically, prom
oters of fluoridation claim

ed 1 ppm
 in w

ater w
ould not cause 

dental fluorosis.   In 2006 H
ong reported:   

 
“C

um
ulatively from

 birth to 36 m
onths, average daily intake of 0.04 m

g F/kg B
W

 
or less carried relatively low

 risk for fluorosis (12.9%
 for m

axillary central incisors, 
6.8%

 for first m
olars).” 348 

 
12.9%

 show
ing a biom

arker of excess fluoride ingestion intake is not a “low
” risk.  

 In other w
ords, in order to only have a 12.9%

 risk of show
ing dental signs of 

excess fluoride ingestion, a 4 kg infant should not ingest m
ore than 0.16 m

g of fluoride, 
160 m

l (5.3 oz) of form
ula/fluoridated w

ater m
ix, about half a glass.  Infants, how

ever, 
need about 2-4 oz m

ilk or form
ula every 1.5 to 3 hours. 

 
C

. 
Econom

ic Im
pact from

 D
am

age to the Thyroid G
land (A

pp. 73) 
 

A
fter review

 of A
ppendix L, consider the follow

ing: 
 Those opposed to fluoridation find that com

pelling evidence of adverse econom
ic 

im
pact is serious and grounds for em

ergency action by the FD
A

 C
D

E
R

.  It is the FD
A

 
C

D
E

R
 w

ho has the com
petent scientists to evaluate the scientific evidence and should 

no longer delay enforcem
ent action.  G

overnm
ents, w

ithout a person’s consent, are 
causing econom

ic dam
age.  The w

ar on illegal drugs does not exem
pt governm

ents 
even w

hen governm
ents are the illegal drug pushers.   

D
eterm

ining the degree to w
hich the prevalence of a m

edical disease is directly 
related or contributed to by a toxicant is difficult.  W

hen tw
o or m

ore toxicants are 
involved this is even m

ore difficult, and in the case of fluoride it is seldom
 studied.  The 

synergistic effect of an aggregate toxic burden on a population is w
ithout m

easured data.   
Therefore, any estim

ate of econom
ic harm

 is a best opinion and not a m
easurem

ent of 

�������������������������������������������������������������

347 http://w
w

w
.ada.org/sections/professionalR

esources/pdfs/fluoridation_facts.pdf 
348 H

ong L, et al Fluoride intake levels in relation to fluorosis developm
ent in perm

anent m
axillary central incisors and first m

olars. 
C

aries R
es. 2006;40(6):494-500. 
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fact.  These num
bers should be disputed both up and dow

n.  S
everal potential adverse 

effects are hard to quantify in dollars, not because there is no harm
 but because the 

percentage of harm
 associated w

ith fluoride is unclear.   The econom
ic harm

 estim
ates 

here are a loud w
ake up call, a m

ajor red flag for em
ergency action by the FD

A
 C

D
E

R
.  

The governm
ent agency m

ost com
petent to m

ake a risk/benefit assessm
ent of drugs 

such as the fluoride w
ater drug is the FD

A
 C

D
E

R
.   

 
1. 

The Fluoride Thyroid C
onnection. 

 
The econom

ic im
pact of dam

age to the thyroid gland from
 fluoride is far m

ore 
com

plex than dental dam
age.  The prevalence of hypothyroidism

 in the elderly is 
reported at 5-20%

 of w
om

en and 3-8%
 of m

en, 349 and 8-28%
 overall.  S

ynthroid is 
reported to be the third m

ost com
m

only prescribed drug, at 66 m
illion prescriptions per 

year. 350   A
 decrease in thyroid activity is causally connected to obesity and diabetes, 

both of w
hich are easy to m

easure in the public at large and have plenty of confounding 
factors.  Fluoridated populations appear to have increased obesity and diabetes. 

 
The N

R
C

 2006 report on fluoridation found fluoride to be connected w
ith the 

follow
ing E

ndocrine E
ffects: 

 “E
ndocrine E

ffects: The chief endocrine effects of fluoride exposures in 
experim

ental anim
als and hum

ans include decreased thyroid function,      
(synthyroid is a very com

m
on R

x; low
 B

M
R

, obesity, skin disorders)  
  increased calcitonin activity, (opposite parathyroid, reduces C

alcium
 in blood, 

enhances C
a excretion) 

  increased parathyroid horm
one activity,  (increases blood C

a level, from
 bone &

 
kidney)  
 secondary hyperparathyroidism

, (W
hen C

a blood level too low
 due to low

 V
it D

 or 
low

 C
a absorption 

 im
paired glucose tolerance, and (D

iabetes, 7%
 of population,  sixth leading killer, 

six to seven fold increase since 1958 and grow
ing. $217 B

illion annual treatm
ent 

cost) possible effects on tim
ing of sexual m

aturity.”  N
R

C
 2006 p.26  

(O
ur com

m
ents in bold) 

  
W

e are unable to locate dem
ographics directly relating to thyroid function and 

fluoride intake.  Those should be provided by the fluoride w
ater m

anufacturer.  H
ow

ever, 
w

e can conservatively assum
e that obesity and diabetes are in part related to thyroid 

dysfunction.  C
ertainly thyroid dam

age causes m
uch m

ore harm
 than obesity and 

diabetes, but state reported prevalence of the other diseases has not been found yet.  
Therefore, obesity and diabetes are the only tw

o diseases w
e are including in this 

econom
ic im

pact, at this tim
e. 

 
a. 

R
anking the percentage of the w

hole population of each state drinking 

�������������������������������������������������������������

349 Laurberg P et , H
ypthroidism

 in the elderly: pathophysiology, diagnosis and treatm
ent. D

rugs A
ging. 2005;22(1):23-38. 

350 http://w
w

w
.nurse.com

/drughandbook/top200.htm
l,  



�
" ��

fluoridated w
ater and plotting their percentage of obesity, suggests a 

4%
 increase in obesity w

ith fluoridation
351 (G

raph H
). 

  

  G
raph H

 by Thiessen, K
 

 
G

raph I,  O
sm

unson B
 

  A
nd 2%

 increases in diabetes for w
om

en (pink) and m
en (blue) (G

raph I).  
 

b. 
E

conom
ic Im

pact of Fluoride on Thyroid as M
easured w

ith 
 D

iabetes. 
 

C
ertainly other factors have contributed to a six fold (600%

) increase in diabetes 
since fluoridation began and too m

any confounding factors exist for us to suggest, at this 
tim

e, higher rates of thyroid dam
age from

 fluoridation.  E
ven a conservative one percent 

of the population w
ould represent about 3,000,000 additional people w

ith thyroid and 

�������������������������������������������������������������

351 K
athleen M

. Thiessen, Ph.D
. SEN

ES O
ak R

idge, Inc., C
enter for R

isk A
nalysis 102 D

onner D
rive, O

ak R
idge, TN

  37830  E-
m

ail:  km
t@

senes.com
  unpublished. 
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endocrine dam
age from

 fluoridation.  The problem
 of diabetes is grow

ing. 
  

The cost of reported diabetes is reported at $174.4 billion and the cost of 
undiagnosed at $218 billion.  This represents one in every ten heath care dollars. 352  The 
contribution of lack of FD

A
 C

D
E

R
 action to the diabetic problem

 is reasonably estim
ated 

at 2%
 or $8 billion.    

 
 

 
H

am
m

ond
353 reported 2/3 of U

S
A

 population over w
eight and 1/3 obese, as 

m
uch as 100%

 higher than healthy adults, and total annual econom
ic im

pact of $215 
billion.  If fluoridation increases obesity by 4%

, fluoridation’s contribution w
ould be about 

another $8 billion. 
 

H
ypothyrodisim

, m
ost com

m
only diagnosed in w

om
en over 40, is a serious 

condition w
ith a diverse range of sym

ptom
s including: fatigue, depression, w

eight gain, 
hair loss, m

uscle pains, increased levels of "bad" cholesterol (LD
L), and heart disease.  

The econom
ic im

pact fluoridation can have in increasing these m
aladies should also be 

considered, although no dollar cost is assigned at this tim
e. 

 C
osts for increased calcitonin activity, increased parathyroid horm

one activity, 
and secondary hyperparathyroidism

 w
ould increase not only health care costs but w

ould 
also reduce productivity.   

 S
upporters of fluoridation claim

, “There is no scientific basis that show
s 

fluoridated w
ater has an adverse effect on the thyroid gland or its function.” 354  

S
upporters of fluoridation provide a study w

hich has the sam
e m

ethodological m
ethods 

as the studies show
ing harm

 that they reject on m
ethodological reasons.  W

hen 
conclusions support their position, ecological studies are just fine.  W

hen ecological 
studies do not support their position they reject the study on m

ethodological flaw
s. 

  S
upporters of fluoridation continue, “In an effort to link fluoride and decreased 

thyroid function, those opposed to fluoridation cite one sm
all study from

 the 1950’s.  . . 
“ 355  S

upporters of fluoridation have negligently failed to do their hom
e w

ork and consider 
m

ore than 150 studies finding adverse effects of fluoride on the thyroid gland.   W
hen 

victim
s provide an abundance of evidence of harm

, public health prom
oters of 

fluoridation refuse to even acknow
ledge the evidence exists.   

 
 

2. 
Effect of Fluoride on the B

rain:  Estim
ating IQ

 D
rop.   (See 

citations of research pages  68-86)          
 

 
a. 

C
hoi (2012) m

eta-analysis finding 0.45 S
M

D
 or about 7 IQ

 
is confirm

ed w
ith other research and com

paring U
S

 states. 
b. 

C
onsistent w

ith other studies above, Tianijn
356 reported a 

21.6%
 m

ental retardation rate w
ith w

ater fluoride content of 3.14 ppm
 of fluoride and a 

�������������������������������������������������������������

352 http://w
w

w
.diabetesarchive.net/advocacy-and-legalresources/cost-of-diabetes.jsp 

353 O
pen A

ccess full Text A
rticle at brookings.edu.  The econom

ic im
pact of obesity in the U

nited S
tates, 17 A

ugust 2010. 
354 http://w

w
w

.ada.org/sections/professionalR
esources/pdfs/fluoridation_facts.pdf  Q

uestion 30 
355 ibid 
356 A

ppendix 56: Spittle, Fluoride V
ol. 33 N

o. 2 49052 2000, Editorial 49 Fluoride 33 (2) 2000 
http://w

w
w

.fluoride-journal.com
/00-33-2/332-49.pdf 
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3.4%
 m

ental retardation rate at 0.37 ppm
 of fluoride.   

b. 
G

raphing the increases reported by Tianijn below
 and 

assum
ing a linear increase of m

ental retardation, fluoride at 1 ppm
in the U

S
A

could 
represent m

ore than a doubling of m
ental retardation.  R

em
em

bering that w
ater 

represents about half the total fluoride ingestion in the U
S

A
, triple the num

ber of 
m

entally retarded is reasonable. 

G
raph J  M

ental R
etardation   

c. 
Tang (2008) reported a 5 fold chance of low

er IQ
 in 

fluorosis com
m

unities.  (40%
 of U

S
 children now

 have dental fluorosis), again consistent 
w

ith m
ore than a doubling of m

ental retardation w
ith fluoridation. 

d. 
If fluoridation doubles m

ental retardation, then it w
ould be 

causing m
ore than a 5 point drop in IQ

.  P
hysicians for S

ocial R
esponsibility use G

raph 
K

1 and K
2 (im

m
ediately follow

ing).   A
 5 point decrease in IQ

 w
ould be about a 63%

 
increase in the num

ber of m
entally retarded, halving the num

ber of gifted w
ith a reduced 

IQ
 throughout the population.   The entire B

ell C
urve, of m

ost of us on the fluoridated 
w

ater drug, m
oves left. 

G
raph K

1 and K
2 

e. 
Li (2003) reported 8.12 IQ

 low
er and Q

in (1990) found a 
reduction in intellectual developm

ent even at “less than 0.2 m
g/L” fluoride in w

ater.  
These are studies of the effect of naturally occurring (often) calcium

 fluoride, not 

3.14 
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artificially added hydrofluorosilicic acid, w
hich is m

uch m
ore toxic than naturally 

occurring fluoride. N
or do these studies m

easure the other sources of fluoride ingested, 
such as fluoridated toothpaste, dental products, post-harvest fum

igants and fluoride 
pesticides. N

evertheless, the trends and in som
e cases the intake w

ould be com
parable 

w
ith the U

S
A

. B
ecause artificially added hydrofluorosilicic acid is m

uch m
ore potent than 

naturally occurring calcium
 fluoride, outcom

es w
ould be expected to be m

ore severe in 
the U

nited S
tates than in these studies. 

 
f. 

R
anking the 50 U

S
A

 states in order of w
hole population 

fluoridated and plotting the reported rate of m
entally retarded 6 – 17 year olds, (G

raph L) 
reveals an increase in m

ental retardation from
 about 50/10,000 to 160/10,000 of the 

population. 357  This ecological evidence suggests an increase of m
ore than 1%

, in effect, 
m

ore than doubling the num
ber of m

entally retarded and a m
ore than 5 point decrease 

in IQ
.   

  
G

raph L
358 

  
A

 tripling of the m
entally retarded population in fluoridated com

m
unities 

com
pared to isolated com

m
unities in developing countries, w

hich are the subjects of the 
IQ

 studies discussed above, is possible given that fluoridated w
ater represents about 

half an individual’s fluoride exposure. 359  (S
ee N

R
C

 2006 Figure 2-1.)   
  

E
vidence that fluoride crosses the placenta to the fetus

360  contributing to harm
361 

�������������������������������������������������������������

357 A
ppendix 30: O

sm
unson B

, W
A

TER
 FLU

O
R

ID
A

TIO
N

 IN
TER

V
EN

TIO
N

: D
EN

TISTR
Y

’S C
R

O
W

N
 JEW

EL O
R

 D
A

R
K

 
H

O
U

R
? G

uest editorial, Fluoride 40(4)214-221 O
ctober-D

ecem
ber 2007. 

358 A
lthough this data w

as from
 1992, that is the latest state survey of m

ental retardation w
e can find.  M

ore current studies use special 
education rates and the graphs are sim

ilar.  C
ertainly M

R
 data m

ust be available but w
as not found to date.  

http://apps.nccd.cdc.gov/giscvh/m
ap.aspx   

http://apps.nccd.cdc.gov/nohss/FluoridationV
.asphttp://pubs.usgs.gov/circ/2004/circ1268/htdocs/table05.htm

l  
http://w

w
w

.cdc.gov/m
m

w
R

/preview
/m

m
w

rhtm
l/00040023.htm
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and higher blood lead levels in fluoridated com
m

unities could explain part of the risk of 
higher m

ental retardation rates in fluoridated com
m

unities.  A
nd once again 

hydrofluorosilicic acid is m
ore toxic than naturally occurring fluoride such as C

aF.  
  

X
iang (2003 and 2005) 362 com

pared tw
o villages, one w

ith 0.04 ppm
 fluoride in 

fasting serum
 and the other w

ith 0.08 ppm
 fluoride in fasting serum

.  The graph above 
illustrates the low

er IQ
 of about 8 points found w

ith the higher fluoride.  
  

Fluoride serum
 concentration in the U

S
A

 general population is not w
ell 

docum
ented.  S

om
e individuals certainly exceed 0.08 ppm

 serum
 fluoride levels and 

0.04 ppm
 m

ay not be safe.   
  

If better controls w
ere available, then other factors could be considered such as 

states w
ithout fluoridation, fluoride supplem

ents, fluoride toothpaste, fluoride post-
harvest fum

igants, fluoride dental and m
edical products, and fluoride pesticides. If these 

other factors w
ere considered, then confidence levels w

ould be higher and the effect 
from

 fluoride exposure w
ould probably be higher.   C

onfounding factors of sm
oking, 

incom
e, poverty, A

lzheim
er deaths, and race

363 have been considered for this ranking of 

�������������������������������������������������������������

362 A
ppendixes 16 and 19.  X

iang presented the referenced graph of the 2003 and 2005 data in 2010.  The 2010 w
as w

ithdraw
n 

because it w
as substantially sim

ilar to his earlier w
ork. 

363 A
ppendix 119 R

ace and Fluorosis M
eier 2010 
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the 50 states and little effect w
as noted.364  C

ritics are concerned that m
ost recent 

studies show
ing brain dam

age have been done in C
hina.  Indeed, they are w

arning us 
that their w

aste product w
e are purchasing is not safe.  H

ow
ever, w

e are not doing our 
ow

n research on the effects of fluoride on the brain.   
   

 
 

g. 
C

om
paring the U

S
A

 w
ith other C

ountries.   The 
O

rganization for E
conom

ic C
o-operation and D

evelopm
ent reported (2000) the 

prevalence of disability (not just m
ental retardation) in som

e E
uropean C

ountries and the 
U

S
A

:  
 

“The U
nited S

tates C
ategory A

 prevalence rate w
as 5.62%

, as com
pared to 

E
uropean rates of: 1.33%

 for A
ustria, 2.53%

 for France, 1.45%
 for G

erm
any, 

2.57%
 for Ireland, 2.13%

 for Italy, 1.77%
 for the N

etherlands, 2.56%
 for S

pain, 
and 1.62%

 for S
w

itzerland.” 365 
 

 
Ireland has higher m

ental retardation than the U
S

A
 and a higher percentage of 

the population drinking fluoridated w
ater. E

uropean countries w
ith less fluoridation have 

low
er m

ental retardation, except for Italy w
hich has higher m

ental retardation and less 
fluoridation.  A

 doubling or m
ore of m

ental retardation w
ith fluoridation is consistent 

w
hen com

paring the U
S

A
 w

ith other countries less fluoridated.  366  
  

 
 

h. 
O

n the other side of the controversy, the C
D

C
 suggests, 

“R
ight now

, w
e do not know

 how
 to prevent m

ost conditions that cause intellectual 
disability.” 367  H

ow
ever, the dental part of the C

D
C

 actively prom
otes fluoridation

368 and 
the C

D
C

 specifically states they do not determ
ine the safety of fluoridation. 369 

 
 

  �������������������������������������������������������������

364    
                  

 

                
365 http://w

w
w

.oecd.org/dataoecd/9/59/27133749.pdf accessed 11/17/10 U
nited States and European School-aged D

isability 
Prevalence: A

n Investigative Study to Elaborate D
ifferences, D

ec 2000, Funded from
 the O

ffice of Special Education Program
s. 

366 http://w
w

w
.oecd.org/dataoecd/9/59/27133749.pdf accessed 11/17/10 U

nited States and European School-aged D
isability 

Prevalence: A
n Investigative Study to Elaborate D

ifferences, D
ec 2000, Funded from

 the O
ffice of Special Education Program

s. 
367 The term

s m
entally retarded and intellectually disabled appear to be used interchangeably by the C

D
C

 and researchers.   
368 http://w

w
w

.cdc.gov/fluoridation/benefits.htm
 

369 “it is not C
D

C
’s responsibility to determ

ine w
hat levels of fluoride in w

ater are safe” http://w
w

w
.cdc.gov/fluoridation/safety.htm
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3. 
E

conom
ic Im

pact of M
ental R

etardation 
 

a. 
In 2000, M

uir estim
ated econom

ic im
pact for the U

S
A

 w
ith 

a 5 point IQ
 loss betw

een $375-$425 billion/year. 370   
 

b. 
The FD

A
 D

ivision of N
eurotoxicology appropriately 

sum
m

arizes the potential econom
ic im

pact of neurological disability: 
 “Fifty-m

illion A
m

ericans have a perm
anent, neurological disability that lim

its their 
daily activities. O

ne in three w
ill experience som

e form
 of m

ental disorder during 
their lifetim

e. H
ealth care, lost productivity, and other econom

ic costs associated 
w

ith brain-related diseases are estim
ated to exceed $500 billion a year. . . . 

 The num
ber of neuroactive chem

icals that require FD
A

 regulation is estim
ated to 

be in the thousands. Thus, identifying m
ethods and approaches for assessing 

neurotoxicity is critical for the developm
ent of guidelines for the assessm

ent of 
neurotoxic risk. C

hem
icals that are know

n or suspected causes of brain-related 
disorders are vital to the national econom

y and our quality of life. H
ow

ever, the 
challenge is to determ

ine at w
hat doses, or exposure levels, and under w

hat 
conditions these com

pounds can be used effectively w
hile m

inim
izing the 

likelihood that they w
ill cause adverse effects on the nervous system

.” 371 
 

c. 
N

ational average cost for state care of a m
entally disabled 

person is reported at $128,000/person/year. 372  Those in private hom
es require about 

half that am
ount but certainly additional costs for special education, counseling, and 

fam
ily support should be included.  To argue on behalf of the disabled and their parents, 

a dollar cost of $50,000 to $180,000 a year for care does not cover other costs such as 
tim

e, grief, and care provided by teachers, em
ployers, friends and especially the harm

 to 
those w

hose lives have been irrevocably changed by loss of m
ental functioning.  The 

loss of incom
e for the intellectually disabled as w

ell as their fam
ily m

em
bers should also 

be included in econom
ic costs.   

 
 

 
d. 

U
sing a conservative num

ber of $70,000/year in added 
care costs and $30,000/year in reduction of w

ages, an estim
ated econom

ic im
pact of 

$100,000/year/person is reasonable.  A
 per person cost of $100,000 applied to only 1%

 
of the 225 m

illion people in the U
S

A
 drinking fluoridated w

ater drug represents a $225 
billion econom

ic im
pact due to lack of FD

A
 C

D
E

R
 drug regulatory oversight.   

 N
evertheless, proponents of fluoridation m

aintain that fluoridation is safe. 373 
    �������������������������������������������������������������

370 M
U

IR
, T. and ZEG

A
R

A
C

, M
. "Econom

ics of H
ealth C

osts due to Environm
ental D

isease." Presentation at the 2001 C
onference of 

the International A
ssociation of G

reat Lakes R
esearch. A

uthors’ A
ddress: G

reat Lakes Environm
ent O

ffice, Environm
ent C

anada - 
O

ntario R
egion, 867 Lakeshore R

oad, B
urlington, O

N
, L7R

 4A
6 R

eported at  
http://w

w
w

.foxriverw
atch.com

/econom
ic_dam

age_pcb.htm
l 

371http://w
w

w
.fda.gov/dow

nloads/A
boutFD

A
/C

entersO
ffices/N

C
TR

/R
esearchA

ccom
plishm

entsPlans/U
C

M
200349.pdf  11/16/10 

372 http://virginia.w
atchdog.org/629/virginia-pays-m

ore-to-serve-few
er-developm

entally-disabled/ 
373 http://w

w
w

.ada.org/4378.aspx accessed 10/18/10 
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E. 
Econom

ic Im
pact from

 D
am

age to the “G
ifted” B

rain (A
pp 32-55) 

    
1. 

E
ffect of Fluoride on the B

rain for the G
ifted.  

 

 
G

raph K
1 and K

2 are considered A
gain for the G

ifted 
 

P
opulation dam

age from
 toxins is considered to shift the entire population of the 

“B
ell C

urve” of IQ
 dow

n, (G
raph H

) resulting in a reduction of the num
ber of the 

intellectually gifted in half.   
 

2. 
E

conom
ic Im

pact of G
ifted IQ

 R
eduction. 

 
i. 

The effect of IQ
 on incom

e is controversial.  H
ow

ever, 
m

ost agree that m
anipulating IQ

 to a significant degree, except for child adoption, has 
not been successful.   Intelligence is largely (40%

 to 80%
) genetically heritable, or at 

least strongly related to the m
other’s intelligence.  C

orrelating IQ
 w

ith econom
ics should 

include m
any factors, such as decrease in w

ages, increase in divorce, incarceration to at 
least the next generation.  H

errnstein and M
urray outline the effect below

: 
 

E
conom

ic and social correlates of IQ
 

IQ
 

<75 
75-90 90-110 

110-125 
>125 

U
S

 population distribution 
5 

20 
50 

20 
5 

M
arried by age 30 

72 
81 

81 
72 

67 
O

ut of labor force m
ore than 1 m

onth out of year 
(m

en) 
22 

19 
15 

14 
10 

U
nem

ployed m
ore than 1 m

onth out of year 
(m

en) 
12 

10 
7 

7 
2 

D
ivorced in 5 years 

21 
22 

23 
15 

9 
 %

 of children w
/ IQ

 in bottom
 decile (m

others) 
39 

17 
6 

7 
- 

H
ad an illegitim

ate baby (m
others) 

32 
17 

8 
4 

2 
Lives in poverty 

30 
16 

6 
3 

2 
E

ver incarcerated (m
en) 

7 
7 

3 
1 

0 
C

hronic w
elfare recipient (m

others) 
31 

17 
8 

2 
0 

H
igh school dropout 

55 
35 

6 
0.4 

0 
V

alues are the percentage of each IQ
 sub-population, am

ong non-H
ispanic w

hites only, 
fitting each descriptor. H

errnstein &
 M

urray (1994) pp. 171, 158, 163, 174, 230, 180, 
132, 194, 247-248, 194, 146 respectively. 
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3. 
M

urrey reported low
er earnings w

ith low
er IQ

, graph below
. 374 

R
elation betw

een IQ
 and earnings in the U

.S
. 

IQ
 

<75 
75–90 

90–110 
110–125 

>125 

A
ge 18 

2,000 
5,000 

8,000 
8,000 

3,000 

A
ge 26 

3,000 
10,000 

16,000 
20,000 

21,000 

A
ge 32 

5,000 
12,400 

20,000 
27,000 

36,000 

V
alues are the average earnings (1993 U

S
 D

ollars) of each IQ
 sub-population. (M

ultiply 
by 1.59 to convert 1993 dollars to 2012 dollars). 375 

  
U

sing econom
ic im

pact as a m
easurem

ent for the gifted has several indirect 
econom

ic considerations.  A
fter the basics of food and lodging are satisfied, the gifted 

m
ay be m

ore m
otivated w

ith m
ore cognitive challenges than econom

ic gain.  For 
exam

ple, scientists both in private and governm
ent agencies, such as the FD

A
 C

D
E

R
, 

and U
niversity P

rofessors are alm
ost exclusively draw

n from
 the top 10%

 of the IQ
 

distribution; how
ever, their incom

es are not exceptional.   A
nd it is w

ell know
n in the 

dental profession that the top 10%
 of the class do not necessarily have the greatest 

econom
ic success.  S

ocial skills are m
ore im

portant than IQ
 for patient trust.  To reduce 

the IQ
 of those w

ho m
entor the next generation as professors, or a single governm

ent 
regulatory em

ployee w
ho stands up for justice, or a com

plex judgm
ent on a m

edical 
diagnosis can have serious indirect econom

ic im
pact far greater than the care of one 

m
entally retarded person.  The econom

ic value of IQ
 in both academ

ics and the m
arket 

place has increased, as graphed by M
urray w

ith N
LS

Y
 data

376  Figure 2-1. 

�������������������������������������������������������������

374 M
urray, C

. (1997). IQ
 and econom

ic success. Public Interest, 128, 21–35.http://en.w
ikipedia.org/w

iki/The_B
ell_C

urve 
375 http://w

w
w

.dollartim
es.com

/calculators/inflation.htm
 

376 http://w
w

w
.aei.org/docLib/20040302_book443.pdf  accessed 11/26/10 V

ery B
right = IQ

 120+; B
right = 110 -119; V

ery D
ull IQ

 
under 80. D

ull = 80-89 IQ
;  
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4. 
W

hat is the econom
ic im

pact of a 5%
 low

er IQ
 for the P

resident of 
the U

nited S
tates, a C

hairm
an of the Federal R

eserve, or FD
A

 C
D

E
A

 regulators?  Those 
people sim

ply can’t have too m
uch intellectual “horsepow

er.”  A
n unfortunate decision by 

one of those, perhaps to needlessly go to w
ar, provide unsecured loans, defer regulatory 

action, or inspire and educate the next generation can create trillions in direct and 
indirect econom

ic harm
 or good.   The direct and indirect econom

ic im
pact of the gifted 

can be exponentially higher than the m
entally retarded.    

 
The econom

ic im
pact of a 5 IQ

 point decrease on the gifted is conservatively 
estim

ated at double the im
pact on the m

entally retarded, $450 billion due to lack of FD
A

 
C

D
E

R
 drug regulatory oversight. 

 
F. 

Econom
ic Im

pact from
 D

am
age to the “N

orm
al” B

rain (A
pp 32-55) 

 
S

uppose som
eone found an IQ

 pill and offered it for sale at auction.   W
hat w

ould 
you or I pay for one m

ore IQ
 point, 5 or 10 m

ore IQ
 points?   O

ne m
ore IQ

 point m
ight 

enhance m
em

ory, reasoning, com
passion, love, or creativity. Is one m

ore IQ
 point w

orth 
$1 a day, $10 a day, $100 a day?   W

ould w
e trade the avoidance of a cavity for an extra 

IQ
 point?   W

hat w
ould em

ployers pay for their em
ployees to have perhaps 5 m

ore IQ
 

points?  W
e w

ould certainly pay a great deal for m
ore IQ

 horsepow
er for the FD

A
 C

D
E

R
. 

  
D

entists can fix teeth.  N
o one can fix dam

aged IQ
.    

  
M

urray reports an increase of $453 -$892/year in w
ages per increased IO

 point, 
independently of parental socio-econom

ic status. 377  
 

E
conom

ic Im
pact from

 lack of FD
A

 C
D

E
R

 oversight for the m
iddle 90%

 of the 
public losing about 5 IQ

 points is estim
ated in excess of $3,000/person/year for 200 

m
illion people, at a conservatively estim

ated $600 billion/year. 
 �������������������������������������������������������������

377 http://w
w

w
.aei.org/docLib/20040302_book443.pdf   page 10. 
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G
. 

Econom
ic Im

pact from
 D

am
age to Those on Fluoridation or Fluoride 

Supplem
ents.   

 
A

 confounding factor for fluoride ingestion is the percentage of people in 
fluoridated areas w

ho drink bottled w
ater instead of tap w

ater or w
ho drink distilled w

ater 
or w

ater filtered through reverse osm
osis filters.  A

nother confounding factor is the fact 
that som

e w
ho live in non-fluoridated com

m
unities w

ork or go to school in fluoridated 
com

m
unities, take fluoride supplem

ents, sw
allow

 toothpaste, or eat foods high in 
fluoride.  These additional sources of fluoride m

ake it even m
ore essential that the FD

A
 

C
D

E
R

 regulate fluoridated w
ater. 

 H
. 

Econom
ic Im

pact from
 Increased C

ancer D
am

age  (A
pp 74, 75) 

 
B

urk, 378 head of the cytochem
istry section of the N

ational C
ancer Institute in 

1974, took 20 large com
parable U

S
 cities, 10 nonfluoridated controls (5.3 m

illion 
population) and 10 nonfluoridated experim

ental (11 m
illion population) w

hich becam
e 

fluoridated and com
pared cancer rates.  H

is study stopped in 1969 because the control 
cities becam

e fluoridated.  The resulting data of cancer deaths (C
D

R
o) resulted in 31.3 

excess cancer deaths per year per 100,000 persons after 15-20 years of exposure.   
C

ritics of B
urk’s w

ork w
ere found to have used flaw

ed data and show
n to be in error.  

The percentage increase in cancer w
as confirm

ed at about 16%
.  

 
In 2009, the N

ational Institutes of H
ealth estim

ated the 2008 overall annual cost 
of cancer w

as around $228 billion. 379  U
sing B

urke’s conclusion that 16%
 of cancers are 

caused by fluoridation and assum
ing that 75%

 of the public is now
 drinking fluoridated 

w
ater, the yearly econom

ic im
pact of fluoridation on cancer w

ould be estim
ated at $228B

 
x 16%

 x 75%
 = around $27 B

illion due to lack of FD
A

 C
D

E
R

 drug regulatory oversight.  

�������������������������������������������������������������

378 A
ppendix 28 for m

ore details 
379 http://w

w
w

.cancer.org/cancer/cancerbasics/econom
ic-im

pact-of-cancer A
ccessed 11/16/10 
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G
raph M

 
 

 
R

esearch and G
raph M

380 above is consistent w
ith the w

ork by B
urk, and show

s 
perhaps a 16%

 increase in cancer for black m
ales.  The general population show

s a 
low

er increase than black m
ales. The increase is low

er for fem
ales than for m

ales.  
H

ow
ever, an increase in fluoride toothpastes, fluoride pesticides, fluoride post-harvest 

fum
igants, fluoride dental and m

edical products – all part of the aggregate fluoride 
exposure - are significant confounding factors for total fluoride ingestion. B

ecause this 
$27B

 num
ber does not even take into consideration the negative halo effect, this num

ber 
m

aybe conservative.  
 The significant increase in fluoride exposure from

 new
 sources and other 

confounding factors have m
inim

ized a com
parison betw

een fluoridated and non-
fluoridated populations.  O

ur estim
ate here w

ill use 16%
 of the $228 billion total cancer 

econom
ic expense and estim

ates $27 billion
381 econom

ic im
pact from

 lack of FD
A

 
C

D
E

R
 oversight.     
  In contrast, the C

D
C

 agrees w
ith the A

m
erican D

ental A
ssociation report: 

 “A
ccording to generally accepted scientific know

ledge, there is no association 
�������������������������������������������������������������

380 http://apps.nccd.cdc.gov/nohss/FluoridationV
.asp; http://w

w
w

.cdc.gov/cancer/npcr/uscs/pdf/2002_U
SC

S.pdf 
381 C

riticism
s of B

urk’s study w
ere drum

m
ed up by pro-fluoridationists. B

urk’s study w
as valid as far as it goes, but it is not the only 

type of study that should be done.  It w
as not m

eant to answ
er all questions about fluoridation. N

evertheless, m
uch can be learned 

from
 it. It is now

 36 years old, and it is tim
e to redo it.  W

e are fortunate it w
as done. M

uch can be learned from
 B

urk’s study, and its 
ardent supporters should raise m

oney and redo it.  

Invasive C
ancer for B

lack M
ales    

in ascending order of Population Floridated 
w

w
w

.cdc.gov/cancer/npcr/uscs/pdf/2002_USC
S.pdf 

http://apps.nccd.cdc.gov/nohss/FluoridationV
.asp

Bill O
sm

unson DDS, M
PH bill@

teachingsm
iles.com
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betw
een cancer rates in hum

ans and optim
al levels of fluoride in drinking w

ater.” 382  
 In 1977 B

urk presented that “Fluoride causes m
ore cancer deaths, and causes it 

faster, than any other chem
ical.”  In 1982, as expert w

itness, testified, “I know
 of 

absolutely no, and I m
ean absolutely no m

eans of prevention that w
ould save so m

any 
lives as sim

ply to stop fluoridation, or don’t start it w
here it is otherw

ise going to be 
started.  There you m

ight save 30,000 or 40,000 or 50,000 lives a year, cancer lives.” 383 
 Fluoridation prom

oters
384 claim

 m
ore than 50 epidem

iologic studies have failed to 
dem

onstrate an association betw
een fluoridation and a risk of cancer and references 

historical N
A

S
 statem

ents.  Fluoridation prom
oters criticize B

urk’s w
ork but fail to check 

their flaw
ed raw

 data. 385  R
egardless of w

hether cancer w
ent up or not, prom

oters 
suggest the level of industrialization in the fluoridated cities created the higher rate of 
cancer.    It is not the victim

s, consum
ers or patients w

ho are required by the FFD
C

A
 to 

prove harm
 to an absolute certainty.  

 The FD
A

 C
D

E
R

 is the m
ost com

petent agency to evaluate the risks and benefits 
of fluoridation.  P

roponents of fluoridation dem
and high quality studies to dem

onstrate 
risks, but accept low

er quality studies evaluating benefit.  In fact, the opposite should 
occur.  P

roof of safety should be of a higher quality than proof of efficacy.  A
nd providing 

proof of both safety and efficacy should be required of those prom
oting fluoridation and 

not required of the victim
s.    

 
 I. 

Econom
ic Im

pact from
 Increased K

idney D
am

age (A
pp 84) 

 S
ee short video http://w

w
w

.youtube.com
/w

atch?v=utB
94Jee0O

s 
 The kidney is the prim

ary m
ethod for elim

ination of fluoride and is the prim
ary 

target organ for fluoride toxicity, as D
ote and other scholars point out.  “W

henever renal 
function is significantly im

paired, urinary F excretion decreases, and serum
 F 

concentrations increase. . . .”  386 
  

 
D

irect and indirect dam
age to the kidneys as w

ell as dam
age to other organs and 

system
s from

 a reduction of fluoride elim
ination should be considered and are 

som
etim

es difficult to separate. (S
ee A

ppendix T) 
 

In 2008, the N
ational K

idney Foundation w
ithdrew

 their support of fluoridation. 387 
That w

ithdraw
al w

as equivocal because the N
K

F is a recipient of the C
D

C
, how

ever, 
note that tucked aw

ay in the w
ithdraw

al are these im
portant w

ords: “Individuals w
ith 

�������������������������������������������������������������

382 http://w
w

w
.ada.org/sections/professionalR

esources/pdfs/fluoridation_facts.pdf 12/2/10 
383 D

ean B
urk, PhD

, Judicial hearing, 1/14/1982, Safe W
ater Foundation vs. C

ity of H
ouston D

istrict C
ourt of Texas, H

arris C
ounty 

151
st Judicial D

istrict. 
384 http://w

w
w

.ada.org/sections/professionalR
esources/pdfs/fluoridation_facts.pdf 

385 A
ppendix 28 C

ancer M
ajor H

ealth R
isk 

386 http://w
w

w
.fluoride-journal.com

/00-33-4/334-210.pdf and K
ono K

, Y
oshida Y

, H
arada A

. U
rinary excretion of fluoride in chronic 

renal failure and hydrofluoric acid w
orkers. Toxicol Ind H

ealth 1984;125:91-9. 
387 http://w

w
w

.kidney.org/atoz/pdf/Fluoride_Intake_in_C
K

D
.pdf accessed 11/27/10 
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C
K

D
 (chronic kidney disease) should be notified of the potential risk of fluoride 

exposure�
.”  N

R
C

’s “w
ithdraw

al” w
as not equivocal – but their new

 stance not taking a 
position on fluoridation m

ay reduce the negative im
pact on gaining grants. 

In 2002, Trivedi et al estim
ated the direct (not including indirect) savings from

 a 
slow

ing of the progression of kidney disease over a 10 year period.  (G
FR

 glom
erular 

filtration rate)  
 

“If the rate of decline in G
FR

 decreased by 10%
, 20%

, and 30%
 after D

ecem
ber 

31, 1999, in all patients w
ith G

FR
s of 60 m

L/m
in or less, cum

ulative direct 
healthcare savings through 2010 w

ould equal approxim
ately $18.56, $39.02, and 

$60.61 billion, respectively. For a 10%
, 20%

, and 30%
 decrease in the rate of 

decline in G
FR

 in all patients w
ith a G

FR
 of 30 m

L/m
in or less, estim

ated 
cum

ulative savings through 2010 equal $9.06, $19.98, and $33.37 billion, 
respectively.” 388 
 A

n estim
ated 26 m

illion adults in the U
S

A
 have C

K
D

 (chronic kidney disease). 389  
 If w

e conservatively attribute only 5%
 of the total M

E
D

IC
A

R
E

 C
K

D
 and E

S
R

D
 

(end-stage kidney disease) costs to effects from
 fluoridation, using num

bers from
 the 

U
.S

. R
enal D

ata S
ervice w

e have:  (57.5B
  + 35.3 B

)(.05) = $ 4.64 billion.  Indirect costs 
from

 loss of incom
e, fam

ily support and death w
ould increase those costs perhaps 10 to 

50%
.   The N

R
C

 2006 R
eport, stated, "S

everal investigators have show
n that patients 

w
ith im

paired renal function, or on hem
odialysis, tend to accum

ulate fluoride m
uch m

ore 
quickly than norm

al." 390  The N
R

C
 2006 R

eport further reported, "E
arly w

ater fluoridation 
studies did not carefully assess changes in renal function. It has long been suspected 
that fluoride, even at concentrations below

 1.2 m
g/L in drinking w

ater, over the years can 
increase the risk for renal calculi (kidney stones)." 391 

 P
rom

oters of fluoridation agree about half of fluoride ingested is rem
oved from

 
the body by the kidneys.  To conclude that “the consum

ption of optim
ally fluoridated 

w
ater has not show

n to cause or w
orsen hum

an kidney disease,” prom
oters use 

inadequate com
m

unity-based studies w
ith inadequate and flaw

ed m
ethodology 

referencing historical studies.  M
anufacturers m

ust be required to provide evidence of 
safety for the kidneys. 

 
A

 very conservative estim
ate of the cost of kidney dam

age from
 the addition of fluoride 

to public w
ater is used: $4.6 billion/year from

 FD
A

 C
D

E
R

 deferred action. 
 

J. 
Econom

ic Im
pact on C

ardiovascular D
isease (C

V
D

) (A
pp 77) 

 
C

ardiovascular disease is considered the num
ber one killer in our society. 
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388 Trivedi H
S, Pang M

M
, C

am
pbell A

, Saab P. Slow
ing the progression of chronic renal failure: econom

ic benefits and patients' 
perspectives. A

m
 J K

idney D
is. 2002 A

pr;39(4):721-9 
389 http://w

w
w

.kidneytrust.org/learn/ckd-public-health-crisis/ accessed 11/27/10 R
eported in 2007 JA

M
A

 
390 N

R
C

 2006 R
eport  C

hapter "Patients w
ith R

enal Im
pairm

ent”   
391 N

R
C

 2006 C
hapter "D

oes Fluoride in D
rinking W

ater C
ontribute to K

idney Stones?" 
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A
rteriosclerosis (calcification of the arteries) by fluoride has been dem

onstrated since 
the 1980s. Low

 calcium
 is directly related to im

paired heart function. E
levated blood-

fluoride levels low
er available body calcium

 and low
er calcium

 can affect the heart and 
calcification of the arteries.   E

xtrem
ely low

 calcium
 causes cardiac arrest. The heart 

beat rate slow
s, and heart rate abnorm

alities increase, in direct proportion to increasing 
fluoride levels. R

ecent research show
s fluoride affects the aorta (m

ain artery) and heart 
in w

ays that lead to increased heart attacks (V
arol et al 2010).  A

s w
ith an increase in 

kidney stones, fluoride increases calcification of arteries. 
 A

 few
 studies suggest an effect of fluoride ingestion on C

V
D

. (S
ee A

ppendix 
M

M
).  G

raph N
 below

 suggests an increase in C
V

D
 of 17%

-18%
 for both m

en and 
w

om
en.  Fluoride appears to exacerbate or increase the existing pathology sim

ilarly for 
m

en and w
om

en.  

   G
raph N

 
  

P
rom

oters of fluoridation defend fluoridation by saying, “D
rinking optim

ally 
fluoridated w

ater is not a risk factor for heart disease.” 392  S
afety is based on the opinion 

of the N
ational H

eart and Lung and B
lood Institute of the N

IH
 w

ho looked at ecological 
evidence com

paring cities fluoridated w
ith those non-fluoridated, (not unlike a 

com
parison of states in the graph above) in 1972 on heart deaths in A

ntigo, W
isconsin 

and exam
ination of “persons exposed to a lifetim

e of naturally occurring fluorides or 
persons w

ith high industrial exposures, and from
 broad national experience.” 393  

 A
 1972 A

ntigo, W
isconsin study and broad national experience is hardly adequate 

evidence to conclude “safety.”  C
ertainly m

anufacturers m
ust be held to a higher 

standard of evidence than they have provided.      
  

The FD
A

 C
D

E
R

 m
ust com

pare the evidence of prom
oters w

ith the evidence 
presented in A

ppendix W
 of m

ore than 60 published studies raising concerns of risk from
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392 http://w
w

w
.ada.org/sections/professionalR

esources/pdfs/fluoridation_facts.pdf Q
uestion 39 

393 ibid 
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increased exposure from
 fluoridation on cancer.  R

em
em

ber, fluoridation contributes 
about half of the fluoride exposure and contributes to excess fluoride intake. 
  

E
conom

ic im
pact of C

V
D

 is $503 B
illion. 394  A

n estim
ate of 17%

 increase in C
V

D
 

for the 225 m
illion fluoridated equals $64 B

illion C
V

D
 econom

ic im
pact due to lack of 

FD
A

 C
D

E
R

 oversight.  
  

K
. 

Econom
ic Im

pact from
 Increase of C

rim
e 

 
1. 

M
asters reported an increase of 71%

 in violent crim
e w

hen 
com

paring counties in the U
nited S

tates w
ith m

ore than 90%
 of the population on 

fluoridated w
ater and lead pollution, G

raph O
. 395 

    

 G
raph O

 

   

2. 
W

e again ranked the 50 states in order of the increasing 
percentage of the w

hole population fluoridated and violent crim
e, G

raph P
, and found a 

doubling of crim
e. 
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394 http://w
w

w
.cdc.gov/chronicdisease/resources/publications/A

A
G

/dhdsp.htm
 

395 M
asters, R

.D
. (2002). (W

estport: Praeger), pp. 275-296 C
h. 15  See also A

ppendix M
-4 N

iu Effects of Fluoride and Lead on 
Locom

otor B
ehavior and Expression of N

issl B
ody in B

rain of A
dult R

ats 2008 
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  G
raph P

 

In 1999, M
asters reported: 

“For the period 1977 to 1997, levels of violent crim
e and teenage hom

icide w
ere 

significantly correlated w
ith the probability of prenatal and infant exposure to 

leaded gasoline years earlier. A
cross all U

.S
. counties for both 1985 and 1991, 

industrial releases of heavy m
etals w

ere -- controlling for over 20 socio-econom
ic 

and dem
ographic factors -- also a risk-factor for higher rates of crim

e. S
urveys of 

children's blood lead in M
assachusetts, N

ew
 Y

ork, and other states as w
ell as 

N
H

A
N

E
S

 III and an N
IJ study of 24 cities point to another environm

ental factor: 
w

here silicofluorides are used as w
ater treatm

ent agents, [also know
n as w

ater 
fluoridation] risk-ratios for blood lead over 10µg/dL are from

 1.25 to 2.5, w
ith 

significant interactions betw
een the silicofluorides and other factors associated 

w
ith lead uptake. C

om
m

unities using silicofluorides also report higher rates of 
learning disabilities, A

D
H

D
, violent crim

e, and crim
inals w

ho w
ere using cocaine 

at the tim
e of arrest.” 396 

“For N
H

A
N

E
S

 III C
hildren 3-5, m

ean blood lead is significantly associated w
ith 

fluoridation status (D
F 3, F 17.14, p < .0001) and race (D

F 2, F 19.35, p < .0001) 
as w

ell as for poverty incom
e ratio (D

F 1, F 66.55, p < .0001). Interaction effect 
betw

een race and fluoridation status: D
F 6, F ;3.333, p < .0029; . . . 

 
 “A

m
ong 30,000 crim

inals in 24 cities studied by N
IJ, those living w

here S
iF is in 

w
ater w

ere m
ore likely to have been using cocaine at the tim

e of their arrest 
(H

2S
iF6 = 44%

; N
a2S

iF6 = 43%
; non-fluoridated = 32%

). . .  
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396 R
oger D

. M
asters, D

epartm
ent of G

overnm
ent, D

artm
outh C

ollege, Foundation for N
euroscience and Society, R

esearch conducted 
w

ith M
yron J. C

oplan (Intellequity, N
atick, M

A
) and B

rian H
one under grants from

 the O
ffice of C

rim
inal Enforcem

ent, Forensics 
and Training, Environm

ental Protection A
gency, the Earhart Foundation, and the R

ockefeller C
enter for the Social Sciences, 

D
artm

outh C
ollege  
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“C
rim

e rates in the cities using S
iF w

ere significantly higher than in non-
fluoridating cities (H

2S
iF6 = 1486 per 100,000; N

a2S
iF6 = 1480 per 100,000; 

non-fluoridated = 1100 per 100,000), as w
ere rates of death from

 alcoholism
 

(H
2S

iF6 = 56.1 per 100,000; N
a2S

iF6 = 53.8 per 100,000; non-fluoridated = 44.1 
per 100,000). . .   
 “M

inorities are especially at risk. In high S
iF exposure counties, blood lead levels 

average 6.26 µg/dL am
ong B

lack children, 4.86 µg/dL am
ong M

exican-
A

m
ericans, and 3.05 µg/dL am

ong W
hites; in low

 S
iF exposure counties, B

lacks 
average 4.37µg/dL, M

exican-A
m

ericans 3.86µg/dL, and W
hites 2.03µg/dL (risk 

ratios betw
een 1.26 and 1.50). For both 3-5 and 5-17 age-groups, the interaction 

effect betw
een a child's race and S

iF exposure as factors in higher blood lead is 
highly significant (p < .0001). A

. The brain is the m
ost sensitive chem

ical organ in 
the body. W

hile discussions of toxins heretofore focused on cancer and disease, 
A

D
D

/A
D

H
D

, alcoholism
, substance abuse, and crim

e need to be studied in term
s 

of the latest biology and neuroscience of early developm
ent and brain function. . .  

 “In contem
porary society, these effects take on a different character. 

E
nvironm

ental pollution and dangerous w
ater treatm

ent procedures are hum
an 

activities w
hose results are both econom

ically costly and m
orally unjust. Innocent 

children should not be poisoned by public w
ater supplies.” 397 

  
               

  G
raphs O

 and P
 

C
ritics suggest this evidence lacks appropriate m

ethodology.  H
ow

ever, the lack 
of evidence does not refute the m

eager evidence available. The A
m

erican D
ental 

A
ssociation finds, “G

enerally accepted scientific evidence has not show
n any 
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397 Ibid 0� 1� 2� 3� 4� 5� 6� 7� 8� 9�

Black�
M

exican�
W
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Blood Lead Levels - μg/dL�

Race of Child�

Average Blood Lead  �
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SiF <10%
�
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association betw
een w

ater fluoridation and blood lead levels.” 398   M
asters 

responded to his critics, “G
iven the costs of incarcerating violent crim

inals, these 
side-effects justify a m

oratorium
 on using silicofluorides for w

ater treatm
ent until 

they are show
n to be safe.” 399  The FD

A
 m

ust certainly recognize that it is not the 
victim

s w
ho m

ust prove the safety of drugs or foods.     
 The m

ost conservative estim
ate of increased crim

e rate appears to be the w
ork 

of M
asters, finding the rate of crim

e goes from
 1486 per 100,000; N

a2S
iF to  

non-fluoridated = 1100 per 100,000.  A
 35%

 increase in crim
e.  The highest 

estim
ate is a doubling of crim

e w
ith fluoridation. 

 E
stim

ating cost of incarceration. 
  “In 2007 per capita incom

e in the U
nited S

tates w
as $38,611, according to the 

U
.S

. B
ureau of E

conom
ic A

nalysis, w
hile the annual econom

ic im
pact of crim

e 
w

as, by one estim
ate (described below

), $5,125 per capita. In other w
ords, m

ore 
than 13 percent of A

m
ericans' incom

e is allocated to crim
e-related 

expenditures.” 400 
 

G
raph Q

401
 

  
U

sing $5,125 per person per year direct and indirect costs for 225 m
illion w

ould 
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398 http://w
w

w
.ada.org/sections/professionalR

esources/pdfs/fluoridation_facts.pdf  Q
uestion 37  The A

D
A

 references 
U

rbansky w
ho suggested the m

ethodology w
as faulty and “intentionally biased tow

ards w
hat appears to be a 

preconceived conclusion.”  C
onnett M

 correctly pointed out the FD
A

 C
D

E
R

 h has never approved ingestion of any fluoride 
product.  M

asters responded that fluoride is an untested com
pound.  Lack of evidence is not proof of safety. B

riggs 
provided a reasonable discussion of the controversy w

hich is found at http://w
w

w
2.fluoridealert.org/A

lert/U
nited-

S
tates/V

erm
ont/C

ontradictory-scientific-studies-raise-questions-about-fluoride-safety.     
399 A

ppendix 37 M
asters M

oratorium
 w

ill save m
illions. 

400http://w
w

w
.frbatlanta.org/pubs/econsouth/econsouth_vol_11_no_1_paying_for_crim

e_and_punishm
ent.cfm

?redirected
=true 
“C

rim
e trending upw

ard? 
The $5,125 annual per capita cost of crim

e cited earlier is an estim
ate—

adjusted for inflation using the consum
er price 

index—
of a statistic originally calculated by D

avid A
nderson, a professor of econom

ics at C
entre C

ollege. In 1999, 
A

nderson's study "The A
ggregate B

urden of C
rim

e," published in the Journal of Law
 and E

conom
ics, set the cost at 

$4,118. A
ccording to the N

ational C
enter for P

olicy A
nalysis, A

nderson's research w
as a landm

ark because it considered 
costs not included in previous studies. S

om
e of the new

 factors w
ere opportunity costs of tim

e lost by victim
s, crim

inals, 
and prisoners, as w

ell as the cost of private deterrence (such as hom
e security system

s) and losses related to the fear of 
being victim

ized. H
is m

odel also included decreases in property values of real estate and buildings because they are 
located in high-crim

e areas as w
ell as the costs associated w

ith com
m

uting to the suburbs to avoid crim
e in the city 

center.” 
401 http://en.w

ikipedia.org/w
iki/File:N

csucr2.gif  11/27/10 
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be w
ould be about $1.15 trillion.  If a conservative estim

ate of a quarter of the crim
e is 

due to fluoridation (35%
-100%

) the econom
ic im

pact w
ould be $288 billion from

 FD
A

 
C

D
E

R
 deferring regulatory action.  

L. 
Econom

ic Im
pact from

 O
ther Pathologies 

 
 

S
tudies show

 increased bone and joint disorders resulting from
 fluoridation. 404  

The elderly are im
pacted the m

ost by bone and joint disorders. These are serious 
problem

s for elderly patients. H
ow

ever, it can be argued cynically that because the 
elderly are not generally econom

ically productive, their early dem
ise is of relatively low

 
econom

ic im
pact, w

ith the costs and “benefits” of w
ater fluoridation balancing each other 

off:  
 

A
rthritic like sym

ptom
s, 405 allergic reactions, 406 gastrointestinal, 407 and im

m
une 

system
408 dam

age from
 excess fluoride is w

ell know
n, although the econom

ic im
pact 

directly related to fluoridated w
ater is less clear but not negligible.  

 R
eproductive dam

age
409  w

as reported as low
 as 3 m

g/day by O
rtiz-P

erez. 
S

husheela reported low
er testosterone levels w

ith increased fluoride intake.  Ferni 
reported decreased total fertility rate w

hen com
paring com

m
unities w

ith fluoride levels of 
at least 3 ppm

.  C
ritics claim

ed the study has “serious lim
itations in design and analysis” 

but have failed to provide any better studies and conclude from
 the lack of evidence 

acceptable to them
, that “there is no credible evidence that fluoridation has an adverse 

effect on hum
an reproduction, fertility or birth rates” 410   The FFD

C
A

 requires the 
m

anufacturer to provide adequate evidence of safety, not the consum
er, patient or 

victim
.   C

ritics have appropriately set a high standard of quality for acceptable research 
and the FFD

C
A

 requires the FD
A

 C
D

E
R

 to dem
and quality research from

 the 
m

anufacturer.   
 The P

ineal G
land

411 has the highest concentration of fluoride of any body tissue.  
A

gain, the econom
ic im

pact from
 this high concentration and the role of fluoridated w

ater 
is unclear.  S

tudies need to be done on w
hether an increased fluoride exposure resulting 

in higher fluoride concentrations in the P
ineal G

land reduce the output of m
elatonin.  

M
elatonin appears to affect sleep patterns and the difficulty in falling asleep, fatigue, 

m
ood changes, confusion, dizziness, drow

siness, hallucinations, headache, other 
horm

one changes, high blood sugar, eye pressure and m
uch m

ore.   
 R

egarding the pineal gland, critics claim
, “G

enerally accepted science does not 
suggest that w

ater fluoridation causes the early onset of puberty.”  True, no studies have 
been done controlling for the effect of fluoride just from

 w
ater fluoridation, and if such 

studies are required, then they m
ust be provided by the m

anufacturer, not the victim
s.  

C
ritics reference an historical 1956 study of pediatric findings as evidence of safety.  In 

�������������������������������������������������������������

404 A
ppendix 58 B

one D
am

age 
405 A

ppendix 59 A
rthritic Like Sym

ptom
s 

406 A
ppendix 60 A

llergy  
407 See A

bove 
408 See A

bove 
409 S

ee above 
410 http://w

w
w

.ada.org/sections/professionalR
esources/pdfs/fluoridation_facts.pdf Q

uestion 34 
411 S

ee A
bove 
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the last half century m
ore studies have becom

e available suggesting harm
, 412 although 

suggesting an econom
ic im

pact from
 altered pineal gland function is difficult.  

 H
istorically fluoride w

as experim
ented w

ith to alter m
otivation, hyperactivity, and 

other behavioral changes w
ith reported success. Today, one of the com

ponents of som
e 

A
D

D
 drugs is fluoride.   

 The relative econom
ic im

pact of these other disorders from
 fluoride is harder to 

quantify but not negligible.  If future study dem
onstrates that econom

ic im
pact to the 

brain, cancer, thyroid or teeth is not as high as estim
ated, the negative im

pact on the 
pineal gland, on bone fractures, and in causing arthritic like sym

ptom
s and other 

dam
age w

ill m
ore than m

ake up the difference. 
 A

 sm
all but increasing percentage of the population is experiencing m

ild to 
severe im

m
ediate adverse reactions to fluoridated w

ater.  The exact num
ber is unknow

n 
because m

ost do not seek a specific diagnosis and the condition is not accurately 
tracked.  S

ee D
r. B

ruce S
pittle’s book, Fluoride Fatigue for studies on adverse 

reactions. 413 M
any of these chem

ically sensitive individuals are children.  Individuals 
suffering adverse reactions to fluoridated w

ater incur huge costs obtaining fluoride-free 
w

ater, installing reverse osm
osis filtration system

s, and for som
e, being forced to m

ove 
from

 cities that fluoridate, even abandoning jobs to avoid fluoridated w
ater.  The 

household cost of elim
inating and/or avoiding fluoridated w

ater is extrem
ely difficult to 

estim
ate, but highly significant to those it affects.  E

conom
ically, these costs are likely 

offset by the sizable fluoride-filtration industry. 
 C

onfounding Factors 
 B

ecause fluoride is m
ore toxic than lead and there is no know

n safe level of lead 
ingestion, then the ingestion of any fluoride should be of equally or greater concern.  The 
debate w

ill go on for generations as to how
 sm

all an am
ount of toxic substances such as 

arsenic, lead, strychnine, and fluoride is needed to create adverse effects in som
e 

individuals.   W
e have enough scientific evidence to raise serious caution that fluoride 

ingestion should be reduced to as close to zero as possible. 
  

E
cological evidence is not the best evidence; how

ever, the FD
A

 C
D

E
R

 needs to 
judge the evidence provided by the drug m

anufacturers.  The FD
A

 C
D

E
R

 m
ust obey the 

law
 and not force the victim

s and patients of the illegal drug to provide the research of 
harm

.  The estim
ate of econom

ic im
pact is used here as an illustration of the critical 

im
portance for regulatory action and the specific num

bers are estim
ates to dem

onstrate 
the potential severity of the lack of regulatory oversight.  The point is one of law

.   
C

ongress has m
andated the FD

A
 C

D
E

R
 w

ith drug regulatory oversight approval. 
  

A
n em

ergency crisis is taking place w
ith long term

 effects.  This estim
ate of 

econom
ic im

pact is sum
m

arized here: 
 EC

O
N

O
M

IC
 SU

M
M

A
R

Y: 
 �������������������������������������������������������������

412S
ee A

bove  P
ineal G

l and  see also  http://w
w

w
.fluoridealert.org/health/pineal/ 

413 http://w
w

w
.pauapress.com

/fluoride/files/1418.pdf 
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E

conom
ic B

enefit to Teeth (R
ange $3.6M

-$4.2B
) 

$    (356,000,000) (M
illion) 

Less C
hem

icals, equipm
ent repair, operations  

$      675,000,000  (M
illion) 

N
et E

conom
ic LO

S
S

 after Fluoridation C
osts 

$      319,000,000 (M
illion) 

 
The m

ost optim
istic estim

ates based on assum
ptions, not including risks, claim

 perhaps 
$8 billion of dental cost savings. 

 
B

.  D
am

age to Teeth, C
osm

etics and Fractures             $   3,750,000,000  (B
illion) 

D
. D

am
age to the Thyroid (D

iabetes &
 O

besity) 
$  16,000,000,000  (B

illion) 
E

. 
D

am
age to Intellectually D

isabled 
 

 
$225,000,000,000  (B

illion) 
F. 

D
am

age to G
ifted 

 
 

 
 

$450,000,000,000  (B
illion) 

G
. D

am
age to G

eneral P
opulation IQ

 
 

 
$600,000,000,000  (B

illion) 
H

. Fluoride S
upplem

ents &
 “H

alo” E
ffect 

 
$  16,000,000,000  (B

illion) 
I. 

D
am

age from
 C

ancer  
 

 
 

$  27,000,000,000  (B
illion) 

J. 
D

am
age to the K

idneys 
 

 
 

$    4,600,000,000  (B
illion) 

K
. 

D
am

age from
 C

ardiovascular D
isease 

 
$  64,000,000,000  (B

illion 
L. 

D
am

age from
 C

rim
e 

(R
ange of $288B

-$1.2T) 
$288,000,000,000  (B

illion) 
 

  
 

 C
ongress m

andated the FD
A

 C
D

E
R

 to require drug (and food) m
anufacturers to 

provide evidence of efficacy and safety, not the victim
s.   

   
R

egardless of w
hether there is several trillion, billion, m

illion, thousand, or no 
econom

ic im
pact of dam

age, the FD
A

 C
D

E
R

 m
ust take enforcem

ent action and require 
m

anufacturers of the drug to m
ake a N

D
A

.   
The inescapable fact of fluoridation’s so called “proven safety and efficacy” is 

seriously contested and the FD
A

 C
D

E
R

 is the m
ost com

petent agency to regulate 
fluoride w

hen used for the prevention of disease.    
  

C
onfounding factors in fluoridation research are num

erous w
ith m

any unknow
ns.  

O
ne conclusion at the 2001 “N

IH
 C

onsensus D
evelopm

ent C
onference on D

iagnosis 
and M

anagem
ent of D

ental C
aries Throughout Life” found the evidence “incom

plete” for 
all non surgical m

anagem
ent m

ethods, w
ith tw

o exceptions w
ith use of fluoride 

varnishes the evidence w
as fair.   

  
The preponderance of the evidence of harm

, although incom
plete, is above the 

level used by the FD
A

 to regulate caffeinated alcohol beverages.   
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XIV. 
FLA

W
S IN

 EPA
 D

R
A

/R
SC

 R
EPO

R
TS 

  
It has taken 8 years for the N

R
C

 and D
R

A
 reports and the public has been given 

a short 90 days to respond.  W
e agree w

ith the urgency.  D
ue to catastrophic harm

 to 
the public from

 excess fluoride ingestion, im
m

ediate em
ergency action on the part of 

H
H

S
 and the E

P
A

 is essential. H
ow

ever, appropriate action by the E
P

A
 m

ust be taken to 
protect the public rather than protecting the polutant.    
 

A
. 

The R
SC

 M
ay N

ot Protect People D
rinking M

ore W
ater than the 90

th 
percentile. 

 O
nly protecting to the 90

th percentile of the public, in other w
ords, placing the 

m
ost vulnerable 10%

 such as infants in harm
, m

akes no sense, is contraindicated and 
not w

ithin the S
D

W
A

.   C
ongress did not authorize the E

P
A

 or C
D

C
 to m

ake a benefit 
risk analysis for contam

inants in w
ater or substances used w

ith the intent to prevent 
disease.   

 C
onsidering only dental fluorosis, the R

S
C

 sum
m

arized “C
om

parison of the age-
specific total estim

ated exposure for the 90th percentile drinking w
ater consum

er to the 
daily reference dose suggests that som

e children at ages less than seven years old m
ay 

be at risk for severe dental fluorosis.” R
S

C
 (2010) xiii.  O

n page 105 of the R
S

C
 

report,the graph below
 (repeated from

 above) is presented.  

 
 

N
o C

ongressional authorization, m
oral concept, or adm

inistrative rule perm
its the 

E
P

A
 to disregard som

e children at ages less than seven years old from
 safety.  The E

P
A

 
m

ust correctly determ
ine R

fD
 to be protective of all ages including infants birth to six 

m
onths w

hich are not even included in this graph.   
 A

gain on page 4 of the P
eer R

eview
 of R

S
C

 (C
om

m
ent-R

esponse S
um

m
ary 

R
eport for the P

eer R
eview

 of the Fluoride: E
xposure and R

elative S
ource C

ontribution 
A

nalysis D
ocum

ent), in response to D
r. Fox, the E

P
A

 said, “The absence of discussion 
of public health im

plications in C
hapter 8 w

as a deliberate om
ission because the public 

health im
plications extend beyond the purview

 of the EPA
 and im

pact fluoridation 
guidelines (C

enters for D
isease C

ontrol) as w
ell as the role of the Food and D

rug 
A

dm
inistration w

ith its oversight of toothpaste, bottled w
ater, and food labeling.”    
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The E

P
A

 clearly adm
its that the public health im

plications are beyond the 
purview

 of the E
P

A
, but the E

P
A

 insists on regulating fluoride w
ith the assum

ption of 
efficacy w

hich is outside the purview
 of the E

P
A

.  H
ow

ever, the C
D

C
 has no authority to 

regulate fluoride unless FD
A

 C
D

E
R

 approved.  
  The E

P
A

 is correct that determ
ining the efficacy of fluoride drugs such as 

toothpaste, bootled fluoridated w
ater and labeling of foods and drugs is outside the 

purview
 of the E

P
A

 and C
D

C
.  The “im

plications” of efficacy referenced by the E
P

A
 is an 

assum
ption w

hich does not have FD
A

 C
D

E
R

 approval.  U
ntil FD

A
 C

D
E

R
 approval, 

fluoride is a poison, an illegal drug, and C
D

C
 and E

P
A

 are assisting in the com
m

ission 
of the crim

e of pushing an illegal drug.    
 

P
eer R

eview
 R

S
C

 page 6, the E
P

A
’s response to D

r. A
bbott “that the use of the 

90
th percentile value for drinking w

ater intake and use of the average body w
eight w

ere 
A

gency policy” is sim
ply no excuse and w

ithout scientific support.  A
gency policy to 

abandon 10%
 of the population m

ight apply to toxins w
hen a safety factor of 10 or 100 

tim
es is used.  W

hen no safety factor is used, the E
P

A
 has no authority to abandon 10%

 
of the public and place them

 at risk.  The S
D

W
A

 does not perm
it the E

P
A

 from
 

exem
pting a significant portion of the population.  E

P
A

 policy is flaw
ed and m

ust be 
changed or not applied in this situation w

ithout a m
argin of safety.  A

t a m
inim

um
, the 

E
P

A
 should recom

m
end a w

arning for adults not to drink m
ore than for exam

ple one liter 
of public w

ater a day so they do not over dose on fluoride.  A
nd a w

arning should be 
m

ade for children under 7 years of age not to use public w
ater for drinking.   C

ertainly 
FD

A
 C

D
E

R
 label approval w

ould have a m
axim

um
 dosage and a w

arning label. 
 

B
. 

D
eterm

ining the Level of C
onfidence of R

isk: The EPA
 is M

andated 
to D

eterm
ine R

isk at W
hich N

o A
dverse H

ealth Effects are “Likely,” “Possible,” or 
“A

nticipated” A
N

D
 an A

dditional “M
argin of Safety” is Provided. Instead EPA

 has 
R

equired Those H
arm

ed to Prove “Total C
ertainty” of H

arm
. 

 
1. 

The E
P

A
 states, The S

D
W

A
 “sole” focus is on “possible health 

risks” and the “no adverse health effects are likely to occur”and an “adequate m
argin of 

safety.”   The overriding force behind the S
D

W
A

 is safety to protect A
LL the public and 

the E
P

A
 is not com

pliant w
ith the S

D
W

A
.   H

ow
ever, the E

P
A

 fraudulently represents to 
the P

eer R
eview

ers that it is agency policy that the S
D

W
A

 applies only to 90%
 of the 

public.   The P
eer R

eview
ers should have objected to such high handed arbitrary 

harm
ful policies. 

 
A

 m
argin of safety is essential to account for synergistic effects of other toxins, 

individual sensitivities, and for w
hat w

e don’t know
.  If scientists in m

ost developed 
countries have rejected fluoridation, perhaps H

H
S

 and E
P

A
 should not be so arrogant as 

to protect fluoride w
ithout any m

argin of safety.  The evidence provided in these 
com

m
ents dem

onstrate a likely, possible, and anticipated harm
 to a significant portion of 

the public w
ith an R

fD
 of 0.08 m

g/kg/bw
/day and 0.7 ppm

 fluoride in public w
ater. 

 The D
R

A
 (2010) report is lim

ited in large part on the N
R

C
 (2006) report: “Fluoride 

in D
rinking W

ater: A
 S

cientific R
eview

 of E
P

A
’s S

tandards,”  414  w
hich started out in 

�������������������������������������������������������������

414 A
ppendix 61 C

arton, Fluoride, N
R

C
 2006 report. 
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violation of the S
D

W
A

.    “D
ue to m

isdirection by E
P

A
 m

anagem
ent, w

ho requested the 
report, the N

R
C

 com
m

ittee identified only health effects know
n w

ith total certainty. This 
is contrary to the intent of the S

afe D
rinking W

ater A
ct (S

D
W

A
), w

hich requires the E
P

A
 

to determ
ine ‘w

hether any adverse effects can be reasonably anticipated, even though 
not proved to exist’." 415  
 

The S
D

W
A

 only requires a “reasonable expectation,” of harm
 or “m

ay have any 
adverse effect on the health of persons” 416 for the E

P
A

 to take action.  The E
P

A
 restates 

C
ongress’s m

andate to the E
P

A
, “In 1974, C

ongress passed the S
afe D

rinking W
ater 

A
ct. This law

 requires E
P

A
 to determ

ine the level of contam
inants in drinking w

ater at 
w

hich no adverse health effects are likely to occur. These non-enforceable health goals, 
based solely on possible health risks and exposure over a lifetim

e w
ith an adequate 

m
argin of safety, are called m

axim
um

 contam
inant level goals (M

C
LG

).” 417    
 The E

P
A

 has no justification or authority to openly, clearly and directly contradict 
the S

D
W

A
 and place 22 m

illion people (the 10%
 drinking over the 90%

) in harm
 from

 a 
M

C
LG

 of fluoride in w
ater higher than zero ppm

.   H
ow

ever, those 22 m
illion are those 

drinking the m
ost w

ater and do not include those w
ith poor kidney function, genetic 

sensitivity, or synergistic effects w
ith other chem

icals.   
  The S

D
W

A
 does not require those being harm

ed to generate enough scientific 
evidence to prove w

ith absolute confidence they are being harm
ed.  C

onfidence of harm
 

only needs to rise to the level of likely or possible to occur and E
P

A
 m

ust add an 
adequate m

argin of safety.  The patient should not have to spend their m
oney to fight 

their tax supported protection of the fluoride pollutant.   The C
D

C
 has determ

ined less 
than 0.02 ppm

 fluoride serum
 and som

e individuals are at 0.02 ppm
 fluoride serum

 
w

ithout fluoridated w
ater.  A

s w
ith arsenic and lead, the M

C
LG

 for fluoride m
ust be zero 

so these individuals do not ingest even m
ore fluoride because of C

D
C

 and E
P

A
 

neglegence. 
 

2. 
B

uilding on the m
isdirected N

R
C

 (2006) report, the E
P

A
 again 

m
isdirected the A

uthors and P
eer R

eview
ers in the current D

R
A

 (2010) report and 
charged them

 at #12:  
 “D

o you support the O
W

’s conclusion that an R
fD

 of 0.07 m
g/kg/day w

ill be 
protective for severe dental fluorosis in children and skeletal effects in adults 
w

hile still providing for the beneficial effects of fluoride?”    
 H

ang on there.  In chapter 8 the E
P

A
 finished saying, “ the public health 

im
plications extend beyond the purview

 of the EPA
”  and now

 the E
P

A
 asks the 

R
eview

ers to ensure the dosage w
ill be “still providing for the beneficial effects of 

fluoride .“   C
onfidence in the E

P
A

 O
W

 is lost w
ith double speak.  E

ither the E
P

A
 needs 

to discuss the public health im
plications and then ask the review

ers w
hether the level w

ill 
still provide beneficial effects, or the E

P
A

 O
W

 m
ust rem

ove the risk benefit analysis 
question.   The travesty of fluoridation persists because the E

P
A

 is not honest w
ith the 

S
D

W
A

.   E
ither the public health im

plications are outside the purview
 and benefits are 

�������������������������������������������������������������

415 A
ppendix 61 C

arton N
R

C
 (2006) 

416 Title 42 C
hapter 6A

 S
ubchapter X

II § 300f(B
) 

417 http://w
ater.epa.gov/drink/contam

inants/basicinform
ation/fluoride.cfm

  A
ccessed 1/24/11�
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not discussed, or the E
P

A
 includes a review

 of the benefits and asks the question.   
A

ssum
ptions do not protect the public.  
 The E

P
A

 m
akes no sense and the P

eer R
eview

ers should have shouted, “N
O

.”  
In one breath the E

P
A

 says, that som
e children at ages less than seven years old m

ay 
be at risk for severe dental fluorosis” R

S
C

 (2010) xiii.  A
nd the in the next breath the 

E
P

A
 asks “w

ill the R
fD

 of 0.07 (actually 0.08) be protective?   The answ
er is “N

O
.” 

 
 The E

P
A

 has said the R
fD

 is not protective of severe enam
el fluorosis for som

e 
children under seven.  A

t least for som
e children under seven, the O

W
’s conclusion that 

the R
fD

 is protective is not correct.   A
nd it is not protective because the E

P
A

 is 
assum

ing purview
 of efficacy.   

a. 
The question should be asked of the FD

A
 C

D
E

R
, not the 

O
W

 R
eview

ers.  The P
eer R

eview
ers are not authorized by C

ongress to m
ake an 

authoritative response to the question of drug safety for an unapproved drug.   In other 
w

ords, the P
eer R

eview
ers w

ere asked a question outside their jurisdiction.  C
ongress, 

in the FFD
C

A
, has m

andated the FD
A

 C
D

E
R

 to evaluate the beneficial effects of 
substances used w

ith the intent to prevent disease.  Therefore, an assum
ption that 

fluoride is beneficial, a benefit risk analysis, is not w
ithin the jurisdiction of the E

P
A

 or the 
P

eer R
eview

ers and m
ust be rem

oved from
 the question.   The P

eer R
eview

ers are not 
the FD

A
 C

D
E

R
 and not authorized to w

eigh the safety versus efficacy of any drug.    
b. 

O
W

’s conclusion is for an R
fD

 based on unsupported 
assum

ptions.  The R
fD

 excludes 10%
 of the public at m

ost risk, excludes fluoride 
exposure from

 fluoridated toothpaste, fluoride m
outh w

ashes, fluoride dental and 
m

edical products.  A
nd the R

fD
 assum

es only an additional 0.01 m
g/kg/day of fluoride 

from
 foods w

ill be ingested.    
c. 

The S
D

W
A

 does not only m
andate the E

P
A

 to determ
ine 

w
hether a level “w

ill be protective,” but rather w
ill fluoride at 0.08 m

g F/kg/day have a 
possibility of health risks and include a m

argin of safety.   The E
P

A
 and P

eer R
eview

ers 
have no choice but to answ

er, “N
O

”  for the 10%
 excluded by the E

P
A

.  The O
W

 is 
outside the authorization of the S

D
W

A
 w

ith the w
ording of their question. 

d. 
B

y assum
ing fluoride provides a beneficial effect in the 

prevention of dental caries, the E
P

A
 becom

es in effect the form
ulator and drug 

regulatory authority of the fluoride drug.  A
nd w

ithout FD
A

 C
D

E
R

 drug approval, the E
P

A
 

form
ulates and regulates an unapproved and therefore illegal drug and the P

eer 
R

eview
ers m

ust raise objection. 
 3. 

Judgm
ent regarding scientific studies should be approached 

differently by the E
P

A
 and FD

A
 C

D
E

R
.  U

ntil the confidence level of scientific research 
for an existing contam

inant reaches the level of possible health risks, the E
P

A
 leaves a 

substance in the w
ater.  In sim

ple term
s, “w

e don’t know
 w

hat w
e don’t know

 and the 
absence of evidence m

ay not generate action to rem
ove the contam

inant.”   
 4. 

In contrast, the FFD
C

A
 requires the m

anufacturer of the substance 
m

arketed w
ith the intent to prevent disease to provide evidence of efficacy and also 
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safety.   In sim
ple term

s, the FD
A

 C
D

E
R

 does not perm
it m

arketing of a drug until 
“m

anufacturers reasonably find out w
hat w

e don’t know
.”  M

anufacturers of the fluoride 
drug, such as the E

P
A

, raising and low
ering the concentration of fluoride w

ith the intent 
to prevent disease, have circum

vented both the FFD
C

A
 and S

D
W

A
.  C

ircum
venting 

law
s does not protect the public.  U

ntil FD
A

 C
D

E
R

 approval, the E
P

A
 m

ust rem
ove any 

reference to “benefit” from
 their scientific evaluation of fluoride in public w

ater.  U
ntil FD

A
 

C
D

E
R

 approval, the E
P

A
 R

fD
 for fluoride m

ust be the sam
e as lead and arsenic. 

 
5. 

The C
D

C
 is not authorized to determ

ine the efficacy of drugs. 
 In the case of fluoridation, the patient is hit a triple blow

 of a nearly im
possible 

burden of proof.  First, the E
P

A
/C

D
C

 requires the patient to provide the scientific 
evidence of harm

 and lack of efficacy rather than the m
anufacturer.  S

econd,  the 
E

P
A

/C
D

C
 requires the patient to provide a confidence level of research to be w

ith 
absolute certainty (or close).  Third, the E

P
A

/C
D

C
 requires the patient to prove to the 

E
P

A
 that the C

D
C

 has not determ
ined efficacy and prove to the C

D
C

 that the E
P

A
 has 

not provided safety.    
 C

osts associated w
ith those three burdens are enorm

ous and pulled from
 

patients w
ho’s m

oney has been spent treating the dam
age from

 excess fluoride. The 
overriding purpose of the FFD

C
A

 is to protect patients from
 charlatans and quacks 

selling unapproved and illegal drugs - -  such as the unapproved fluoridated w
ater drug 

pushed by the C
D

C
 and protected by the E

P
A

.  
 

5. 
The FD

A
 C

D
E

R
 should (and generally does) require 

m
anufacturers of substances used w

ith the intent to prevent disease to provide 
adequate scientific evidence to ensure safety and efficacy.  The FD

A
 also requires the 

m
anufacture to m

onitor adverse effects and change or w
ithdraw

 the drug if necessary 
and reporting of adverse effects are part of the regulatory process and should not be 
ignored.  E

nforcem
ent law

s include liability to the m
anufacturer.  U

se of an unapproved 
drug is som

etim
es considered assault and battery.  The E

P
A

/C
D

C
 evade C

ongresses 
m

andate for FD
A

 C
D

E
R

 approval. 
 

6. 
The FD

A
 C

D
E

R
 should continue to insist that the patient has 

reasonable inform
ation to m

ake an inform
ed consent and guidance is provided to both 

the doctor and patient w
ith w

arning labels and dosages.  In part, the inform
ed consent 

and safety is supported w
ith w

arning labels and regulation of m
arketing of the substance 

to ensure the patient understands that for exam
ple, pregnant w

om
en, infants, children, 

those w
ith heart problem

s, cancer, kidney or other com
plications and risks do not use 

the substance and consult w
ith their doctor.  The legal interm

ediary of the doctor is 
preserved for the protection of the patient w

ith FD
A

 C
D

E
R

 approval; how
ever, protection 

is absent w
ith fluoridation.  W

hen the doctor m
akes a m

istake, that patient is harm
ed.  

W
hen an E

P
A

 or C
D

C
 public health practice m

istake is m
ade, m

illions of patients can be 
harm

ed. 418  The m
agnitude of harm

 from
 public health errors at the Federal level is hard 

to com
prehend and the E

P
A

/C
D

C
 have caused trillions of dollars in dam

age from
 

assum
ing efficacy and safety of fluoride w

hen ingested w
ith the intent to prevent 

disease. 
 �������������������������������������������������������������

418 A
ppendix 75 H

oltgrave, Public H
ealth Errors C

osting Lives, M
illions . . .  
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7. 
In the case of fluoride and the D

R
A

, the E
P

A
 relies on the C

D
C

 
and IO

M
 to provide evidence of efficacy.  The C

D
C

 and IO
M

 do not have authority to 
approve highly toxic substances, poisons, used as drugs for health related purposes.  
The E

P
A

 m
ust rely on the FD

A
 C

D
E

R
 or specifically state in their w

eb page that the 
E

P
A

 does not determ
ine the safety or efficacy of the addition of fluoride to public w

ater.      
 

C
. 

The D
R

A
 (2010) is C

onfusing and N
eeds to Provide C

larity w
ith 

Specificity in W
hat the D

R
A

 C
overs (Includes) and W

hat the D
R

A
 D

oes N
ot C

over 
(Excludes) and the O

verriding B
asis for the R

fD
 for Fluoride. 

 
The overriding basis for the D

R
A

 report is an alleged “therapeutic value in the 
prevention of dental caries” 419 rather than a level at “w

hich no adverse health effects are 
likely to occur.” 420  

 
1. 

The D
R

A
 is confusing because the reader expects the E

P
A

 to 
have an overriding principle of safety as required by the S

D
W

A
.  H

ow
ever, w

ithout FD
A

 
C

D
E

R
 review

 of benefit, the E
P

A
 has used an assum

ption of an overriding principle of 
benefit.  The A

uthors and P
eer R

eview
ers of the D

R
I m

ust insist a clear statem
ent of the 

overriding basis of the D
R

A
 report is stated to clear up the confusion as to w

hether the 
overriding purpose of the D

R
A

 report is to protect people or protect the fluoride pollutant. 
The D

R
A

 page 94 at 5.1  
 “N

utritional G
uidelines.  R

isk assessm
ent for elem

ents such as fluoride w
ith 

beneficial as w
ell as adverse properties is a challenge, especially w

hen there is a 
narrow

 boundary betw
een the doses that are beneficial and those that have 

adverse effects.” 
  

In C
hapter 8, the E

P
A

 stated, “the public health im
plications extend beyond 

the purview
 of the EPA

.”  N
ow

 the E
P

A
 is again assum

ing “beneficial” effects of 
fluoride w

hich is outside the purview
 of the E

P
A

.  Fluoride is not a food.  Foods are not 
defined by law

s as poisons and not restricted by sale to prescription.  B
ottled w

ater w
ith 

fluoride added is not FD
A

 C
D

E
R

 approved.  The FD
A

 Food section w
as notified based 

on fraudulent incom
plete evidence.  The E

P
A

 m
akes a flaw

ed assum
ption that there are 

other elem
ents as toxic as fluoride w

hich are considered nutrients.  N
o food fits w

ithin 
the Federal or state definitions of poison or highly toxic substance.  Foods for ingestion 
are not sold at the pharm

acy by prescription only.  
  

D
ental decay is not due to a low

er concentration of fluoride in that part of the 
tooth w

hich gets decay or an inadequate fluoride serum
 level.  D

ue to the controversy 
and difficulty for the E

P
A

 in determ
ining the “narrow

 boundary betw
een doses that are 

theoretically considered beneficial by som
e and doses w

hich have adverse effects,” the 
E

P
A

 w
ould protect the public by regulating fluoride the sam

e as arsenic and lead (0 
M

C
LG

).  The IO
M

 and N
R

C
 have no jurisdiction over drug regulatory approval and the 

E
P

A
 is flaw

ed to rely on those fine organizations for som
ething they are not authorized 

to approve and have not adequately determ
ined. 

 
2. 

The D
R

A
 is confusing the public, scientists and health agencies 

�������������������������������������������������������������

419 D
R

A
 (2010) p xiv 

420 http://w
ater.epa.gov/drink/contam

inants/basicinform
ation/fluoride.cfm

  A
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by not clearly explaining the difference betw
een total exposure and the relative 

contribution of fluoride from
 w

ater (and som
e food) used by the E

P
A

 and w
hich 

A
gencies have jurisdiction over the various contributions of fluoride to w

ater and total 
exposure.   
 

3. 
The D

R
A

 report m
ust clearly state congressional authority for 

fluoridation and the overriding intent of fluoridation.  A
ny assum

ed efficacy of fluoride is 
not w

ithin the purview
 or jurisdiction of the E

P
A

 and all m
arketing references of the 

unapproved drug’s assum
ed efficacy m

ust be rem
oved from

 the D
R

A
 and R

S
C

 reports 
until the substance is approved by the FD

A
 C

D
E

R
.   S

anitizing the fluoride drug as a 
nutrient is in violation of poison law

s.  A
uthors and P

eer R
eview

ers m
ust be instructed to 

evaluate the safety of fluoride according to the S
D

W
A

 and w
ithout bias of assum

ed or 
speculation of therapeutic value unless the FD

A
 C

D
E

R
 approves fluoride for ingestion 

w
ith label and dosage.   The E

P
A

 m
ust not stack review

 com
m

ittees w
ith dentists w

ho 
assum

e efficacy.   
 

4. 
The S

D
W

A
 repeatedly requires the E

P
A

 to protect the public, the 
w

ater and prevent contam
ination. 421  N

othing in the S
D

W
A

 or A
m

endm
ents authorizes 

the S
D

W
A

 to consider beneficial effects of contam
inants or highly toxic substances 

intended to prevent disease and further to protect the pollutant based on assum
ptions, 

and the E
P

A
 agrees, “the public health im

plications extend beyond the purview
 of 

the EPA
.” Y

et the current (reported 2011) D
R

A
 and R

S
C

 reports clearly w
eigh the 

assum
ed and speculated incom

plete biased opinion of a benefit of decay prevention vs. 
a lim

ited incom
plete scope of adverse effects.  The E

P
A

 has cherry picked the science 
of benefits and risks and review

ers only in support of fluoridation for a predeterm
ined 

result.  

�������������������������������������������������������������

421 Title 42 C
hapter 6A

 S
ubchapter X

II S
afety of P

ublic W
ater http://w

ater.epa.gov/law
sregs/guidance/sdw

a/them
e.cfm

 
A

ccessed 1/24/11 S
D

W
A

 A
m

endm
ents 

D
R

. D
O

N
A

H
U

E
 m

ade a presentation A
ugust 12, 2003 to the N

R
C

 com
m

ittee on Fluoride in D
rinking W

ater: 
”W

e have a m
andate to protect all sensitive populations that w

e can protect through the drinking w
ater regulations. . .  

(C
O

M
M

ITTE
E

 M
E

M
B

E
R

:) W
ill you just review

 the charge for m
e again here - w

e're looking at adverse effects of anything 
added to w

ater other than (D
R

. D
O

N
A

H
U

E
:) N

o, no, no. E
P

A
 deals w

ith w
hat is already in the w

ater from
 other sources. 

A
nd w

e tell people that w
hen they exceed the M

C
L they m

ust treat the w
ater to rem

ove it. It does not involve addition to 
w

ater. (C
O

M
M

ITTE
E

 M
E

M
B

E
R

:) O
K

. B
ut you are specifically looking at disinfection and disease control. (D

R
. 

D
O

N
A

H
U

E
:) N

o. That's caveat in the S
afe D

rinking W
ater A

ct. It says the A
ct for E

P
A

 does not deal w
ith the addition of 

any substance to w
ater except for -and it covers it by disinfection for disease control. (C

O
M

M
ITTE

E
 M

E
M

B
E

R
:)  A

nd then 
how

 do you define disease control insofar as it can be view
ed as having an [U

N
C

LE
A

R
] (D

R
. D

O
N

A
H

U
E

:) I can't identify 
that. The A

ct w
as done by C

ongress. That's one sentence in the A
ct. I didn't give it to you exactly. A

nd I cannot tell you 
w

hat they had in m
ind w

ith they w
rote that one sentence. B

ut it is one sentence. A
nd I'll be happy to provide you w

ith the 
one sentence. (C

O
M

M
ITTE

E
 M

E
M

B
E

R
:) A

bout the source of [U
N

C
LE

A
R

] . I w
ant to m

ake sure that I understand this. 
The w

ay the regulations w
ere w

ritten it assum
es a hundred percent of fluoride intake com

es from
 w

ater, but.. (D
R

. 
D

O
N

A
H

U
E

:) O
f that 20 m

illigram
s that w

as tied to it ... (C
O

M
M

ITTE
E

 M
E

M
B

E
R

:) B
ut do you have m

echanism
s that so if 

you can decide that, say, fifty percent com
es from

 w
ater, or you have half that num

ber, is that w
hat you're saying? (D

R
. 

D
O

N
A

H
U

E
:) In other regulations, in m

any other regulations, w
e have w

hat you call a relative source contribution factor. 
W

hen the data are from
 a study that only looked at the am

ounts in w
ater, you don't find that. S

o in, otherw
ise, take the 

case for barium
, the basis for our barium

 regulation is just based on barium
 in the drinking w

ater. A
nd it doesn't deal w

ith 
how

 m
uch is in the diets for the individuals that w

ere involved. A
nd so w

e have no relative source on that one either. S
o 

fluoride is not alone. . . (C
O

M
M

ITTE
E

 M
E

M
B

E
R

:) The current standards are based on the assum
ption that one hundred 

percent of the fluoride com
es from

 w
ater? (D

R
. D

O
N

A
H

U
E

:) W
ell, that 20 m

illigram
s per liter w

as estim
ated from

 drinking 
w

ater -a retrospective trying to get how
 m

uch it w
as- that the people w

ho got the crippling skeletal fluorosis w
ere exposed 

to, and as far as I can tell it w
as from

 w
hat w

as in the w
ater although the records ascribed a sm

all am
ount of it to food, 

w
hen it gets into IR

A
 there's a sm

all portion that's ascribed to food. (C
O

M
M

ITTE
E

 M
E

M
B

E
R

:) Is this true for the S
M

C
L as 

w
ell? (D

R
. D

O
N

A
H

U
E

:) The S
M

C
L w

as just based on the drinking w
ater from

 w
hat I can tell�”  

http://w
w

w
.fluoridealert.org/pesticides/nrc.aug.2003.epa..htm

l  A
ccessed 1/25/11 
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D
. 

The Preface of the D
R

A
 R

eport R
eferences the N

R
C

 (2006) R
eport 

includes various endpoints and not just fluorosis and fractures. “In light of the 
collected evidence of various health endpoints and total exposure to fluoride, the 
com

m
ittee concludes the EPA

’s M
C

LG
 of 4 m

g/L should be low
ered.”   

 
1. 

D
R

A
 report is confusing because it does not clearly state that the 

D
R

A
 does N

O
T cover all the “various health endpoints and total exposure to fluoride” 422 

as required by the (N
R

C
 2006 report.)  The D

R
A

 report should be clear and concise and 
include the basis for the exclusion of cancer and the other health endpoints listed by the 
N

R
C

 (2006) report.  W
ho w

ill include cancer and w
hen?  W

hen w
ill the other health 

endpoints be review
ed and included for a risk analysis (not a benefit risk, but a risk 

analysis)?  S
ilence does not protect the public and is not w

ithin the jurisdiction of the 
E

P
A

 and does not help the credibility of the E
P

A
 or C

D
C

. 
 

2. 
The D

R
A

 R
eport E

xecutive S
um

m
ary essentially sets a 

foundation, an overriding basis of therapeutic value, assum
ing, “A

t low
 intake levels, 

fluoride has been show
n to have therapeutic value in the prevention of dental caries. . . 

.(and further dow
n the page references the IO

M
 for dosage and authority for preventing 

caries) dose level of 0.05 m
g/kg/day w

hich had been recom
m

ended as an A
dequate 

Intake (A
I) by the Institute of M

edicine (IO
M

, 1997) for “optim
al anticaries protection.”  423  

Those assum
ptions are “beyond the purview

 of the EPA
.”   

  
The D

R
A

 is flaw
ed w

hen relying on the IO
M

 for oversight and regulation of highly 
toxic substances used w

ith the intent to prevent disease and defined by C
ongress as a 

drug.  A
nd further, the E

P
A

 m
ust provide current evidence 0.08 m

g/kg/day is safe and 
does not increase adult blood serum

 levels above 0.02 ppm
 recom

m
ended by the C

D
C

 
and 0.01 w

hich includes a m
inor factor for safety.   

 
The IO

M
 does not determ

ine drug safety or quality and clearly states: 
 

“A
s used in this study, the phrase "drug safety and quality" did not include know

n 
risks associated w

ith the m
edication itself, product purity, or integrity, that are the 

subject of extensive FD
A

 oversight and regulation through the drug approval 
process and good m

anufacturing practice (G
M

P
) regulations and guidance.” 424 

 E. 
The SD

W
A

 does N
ot A

ppear to Perm
it the Selection of a M

axim
um

 
C

ontam
inant Level G

oal Excluded M
illions From

 Protection. 
 

1. 
The D

R
A

 w
ould have us believe subpopulations need not be 

provided a C
onstitutional right of protection to pursue life.   

 
2. 

The D
R

A
 m

ust clearly state the approxim
ate percentage of the 

population w
ho w

ill not likely be protected, are likely or possibly to be harm
ed w

ith a 
proposed R

fD
 of 0.08 m

g F/kg/day. The E
P

A
 should provide w

arnings and cautions for 
these people to restrict their use of the fluoridated w

ater drug.  E
lim

inating research 
determ

ining fluorosis below
 0.05 m

g/kg/day and adding another 0.03 m
g/kg/day onto 

�������������������������������������������������������������

422  (D
R

A
) Fluoride: D

ose-R
esponse A

nalysis For N
on-cancer E

ffects; D
ec 2010 p i. 

423 D
R

A
 (2010) p xiv 

424 http://iom
.edu/A

ctivities/Q
uality/M

edicationErrors.aspx  A
ccessed 10/16/10 
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that num
ber is not protective. “A

ny doses that w
ere less than or equal to the 0.05 

m
g/kg/day, the E

P
A

 elim
inated from

 consideration as the threshold dose for severe 
dental fluorosis.” 425   A

ssum
ing 0.05 m

g/kg/day is the threshold, then 0.08 m
g/kg/day is 

above the threshold.  The scientific basis for adding m
ore than the determ

ined threshold, 
places the public in harm

 and m
akes no sense. 

 
3. 

A
nd the D

R
A

 m
ust clearly state how

 0.05 m
g F/kg/day or 0.08 m

g 
F/kg/day w

ould change if an estim
ated total exposure (ingestion) from

 all sources is 
considered.  O

n the scientific level: C
D

C
's N

H
A

N
E

S
' survey of dental fluorosis in the U

S
 

found that approxim
ately 3.6%

 of children have m
oderate or S

E
V

E
R

E
 dental fluorosis. 426 

This is for the population (of 12-15 year olds) as a W
H

O
LE

. W
hile the C

D
C

 did not 
separate out the rates for m

oderate vs severe, the sum
m

ary suggests the ratio m
ay be 

roughly 2 to 1. Therefore, the rate of severe dental fluorosis am
ong 12-15 year olds at 

0.8 ppm
 in public w

ater w
ould reasonably be expected to exceed an estim

ated 0.5%
.    

 
4. 

E
ach author and each internal and external P

eer R
eview

 m
em

ber 
m

ust be able to “stake the farm
” and assure the public (or rem

ove their nam
e) that the 

D
R

A
 w

ill m
eet C

ongress’s m
andate in the S

D
W

A
 that for fluoride, the “m

axim
um

 
contam

inant level goal established under this subsection shall be set at the level at 
w

hich no know
n or anticipated adverse effects on the health of persons occur and w

hich 
allow

s an adequate m
argin of safety."   The S

D
W

A
 does not exclude infants, children, 

those w
ith renal disorders, genetic problem

s or 10%
 of the population w

ho drink m
ore 

w
ater than usual.    

 
5. 

The D
R

A
 should determ

ine an estim
ated range of fluoride 

concentration in serum
, plasm

a, urine, hair, nails, and other organs and system
s of the 

body w
hich is expected to result from

 an 0.08 m
g F/kg/day R

fD
 from

 the contribution of 
w

ater and also from
 total exposure to fluoride for the various age groups and all 

consum
ption levels.  N

either the FD
A

 nor C
D

C
 have evidence that 0.08 m

g F/kg/day 
R

fD
 w

ill result in serum
 fluoride levels <0.02 ppm

 as recom
m

ended by the C
D

C
.  

 
M

easuring, determ
ining and adjusting fluoride concentration in w

ater w
ithout 

know
ing or including know

n fluoride serum
 levels and tooth concentration directly places 

m
any in harm

.   
  

6. 
The D

R
A

 report acknow
ledges confounding factors such as “diet, 

clim
ate, altitude and possibly genetics” 427 but does not include these confounding factors 

in a determ
ination for R

fD
 and is a violation of the S

D
W

A
.   

 
F. 

The R
fD

 M
ust be Low

ered to 0 m
g F/kg/day for Infants, 0.002 m

g 
F/kg/day for C

hildren and 0.01 m
g F/kg/day for A

dults w
ith the M

C
LG

 for Fluoride 
in Public W

ater the Sam
e as A

rsenic and Lead. 
 

1. 
 The E

P
A

’s last R
fD

 (N
O

E
L [N

o O
bserved E

ffect Level]: 1 ppm
 

0.06 m
g/kg/day) 428 and the proposed is 0.08 m

g/kg/day is for “pitting” fluorosis. 
2. 

In m
ost sam

ples of m
other’s m

ilk, the fluoride concentration is not 
�������������������������������������������������������������

425 D
R

A
 (2010) p xv 

426 (S
ee figure 3 on page 3 at http://w

w
w

.cdc.gov/nchs/data/databriefs/db53.pdf) 
427 page 97 D

R
A

 R
eport 

428 http://w
w

w
.epa.gov/iris/subst/0053.htm

  A
ccessed 2/2/2011 
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detected or is extrem
ely low

.  M
other’s m

ilk at 0 m
g/kg/day should be set as the R

fD
 for 

infants.  The R
fD

 m
ust be 0 m

g/kg/day unless the E
P

A
 has proof m

other’s m
ilk is flaw

ed 
and defective or is directed otherw

ise by the FD
A

 C
D

E
R

.  
3.

The C
D

C
 reports about 13%

 of infants are exclusively breast fed 
through 6 m

onths. 429  S
upport of fluoride by the C

D
C

 and E
P

A
 places 87%

 of infants at 
risk of excess fluoride ingestion w

ith form
ula m

ade w
ith fluoridated w

ater. 

 
 

4. 
   The E

P
A

, D
R

A
, and H

H
S

/C
D

C
 m

ust not exclude infants.  A
 

w
arning not to use fluoride for infant drinking or m

ixing w
ith form

ula is inadequate and 
not protective of all infants but a reasonable start.   

H
ujoel (2009) 430(graph below

) sum
m

arizes
studies evaluating infant fluoride 

ingestion and all but one reports infants ingesting too m
uch fluoride and at risk. 

 

3. 
Levy (2010) concluded, “G

reater fluoride intakes from
 

reconstituted pow
dered form

ulas (w
hen participants w

ere aged 3-9 m
onths) and other 

������������������������������������������������������������

429 http://w
w

w
.cdc.gov/breastfeeding/data/N

IS_data/  A
ccessed 4 15 11 

430: H
ujoel JA

D
A

 (2009)  http://jada.ada.org/cgi/reprint/140/7/841 A
ppendix 67 
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w
ater-added beverages (w

hen participants w
ere aged 3-9 m

onths) increased fluorosis 
risk. . . . ” 431  

 4. 
V

illa (2010) considered a reasonable concept to evaluate a 
m

easured balance of fluoride retention w
here there is a “neutral” balance betw

een intake 
and excretion.  H

om
ostasis is a reasonable concept and unless H

H
S

/C
D

C
 and the E

P
A

 
determ

ine a scientific requirem
ent for increased fluoride later in life, a neutral balance 

betw
een intake and excretion should be the norm

ative value for children and adults.  
“N

eutral fluoride balances w
ere predicted w

hen the TD
FI (total daily fluoride intake) w

as 
equal to approxim

ately 0.07 m
g F/day for children and 0.8 m

g F/day for adults.”  432  N
ote, 

the above dosages are total daily dosages not dosages per kg/day. 
 

a. 
R

fD
 for a child based on “neutral fluoride balance” should 

be 0.002 m
g F/kg/day, 433 (35 kg X

 0.002 m
g/kg/day = 0.07 m

g F/day) and is double the 
m

ean concentration of fluoride in m
other’s m

ilk.  In contrast, the E
P

A
 has chosen 0.08 

m
g/kg/day for children w

hich w
ould result in 2.8 m

g F/day (35 X
 0.08 m

g/kg/day) rather 
than 0.07 m

g F/day recom
m

ended by V
illa (2010).   

 b. 
R

fD
 based on “neutral fluoride balance” for an adult should 

be 0.01 m
g F/kg/day.   (0.01 m

g F/kg/day X
 80 kg = 0.8 m

g F/day)  A
ny additional 

fluoride does not have justification that a life tim
e of increasing retention of fluoride is 

both safe and required for all organs and tissues of the body, even teeth.  The E
P

A
 is 

about 6 to 8 tim
es higher than recom

m
ended by V

illa (2010). 
   

5. 
The D

R
A

 report is confusing.  A
fter determ

ining an R
fD

 based on 
benefit of ingesting fluoride, the D

R
A

 proceeds to explain that, “the prim
ary function of 

fluoride in drinking w
ater in reducing tooth decay is topical.” 434    

 Indeed the E
P

A
 in this case is correct.  A

ny benefit from
 fluoride is topical and 

ingesting fluoride does not appear to prevent dental decay.  H
ow

ever, m
inim

al, if any 
contact tim

e of w
ater on teeth during drinking w

ith about 0.7 ppm
 or 1 ppm

 of fluoride 
concentration has virtually no topical effect.  For topical effect, fluoride toothpaste usually 
has in excess of 1,000 ppm

 of fluoride.   There is no pharm
acokinetic evidence for the 

topical benefit of fluoridated at 1 ppm
 topical application for insignificant am

ounts of 
contact tim

e during drinking.   If fluoride’s prim
ary effect is topical, then the E

P
A

 and 
C

D
C

 should consider m
arketing toothpaste.  Fluoridated toothpaste is an approved FD

A
 

C
D

E
R

 drug, fluoridated w
ater is not.   The C

D
C

 and E
P

A
 could prom

ote sw
allow

ing a 
pea size of toothpaste and freedom

 of choice w
ould be protected.  O

f course the FD
A

 
w

arns not to sw
allow

 fluoridated toothpaste. 
 

6. 
E

P
A

 based a significant am
ount of credibility on the historical1942 

research of D
ean. D

ean’s w
ork is reportedly “relatively free of confounding factors 

associated w
ith the w

idespread use of fluoride-containing consum
er products introduced 

after that tim
e.”   It is precisely those confounding factors w

hich m
ake D

ean’s w
ork 

�������������������������������������������������������������

431 Levy S
 et al, A

ssociations betw
een fluorosis of perm

anent incisors and fluoride intake from
 infant form

ula, other dietary 
sources and dentifrice during early childhood. JA

D
A

 2010; 141(10) 1190-1201. 
432A

ppendix 115 V
illa A

 et al, R
elationships betw

een Fluoride Intake, U
rinary Fluoride E

xcretion and Fluoride R
etention in 

C
hildren and A

dults: A
n A

nalysis of A
vailable D

ata. C
aries R

es 2010:44:60-68. 
433 0.07 m

g F/day divided by 30 kg = 0.0023 m
g F/kg/da 

434 D
R

A
 (2010) p 3 quoting Fejerskov et al 1994. 
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incom
plete for 2011. 

 R
ather than evading total current exposure, the E

P
A

 M
U

S
T becom

e 
inclusive of all fluoride sources. W

hy?  B
ecause state and city health agencies, public 

w
ater system

s and the public assum
e the E

P
A

 is inclusive.  If for som
e reason the E

P
A

 
determ

ines they cannot be inclusive of all sources of exposure, then the E
P

A
 m

ust be 
very precise in stating exactly w

hat is included and w
hat is not included in the E

P
A

’s R
fD

 
and M

C
LG

. 
  D

ean’s w
ork has m

inim
al value in an historical era w

ithout fluoridated 
toothpastes, fluoride dental products, fluoride m

edical products, etc.  D
ean’s threshold 

for severe dental fluorosis at 1.87 m
g/L is sim

ilar to the total fluoride exposure com
m

only 
found in the population today (one to tw

o m
g of fluoride from

 w
ater and alm

ost that m
uch 

again from
 foods, toothpastes and other sources).  D

ean’s w
ork is historic, flaw

ed and 
actual drinking w

ater intakes w
ere not collected and later estim

ated based on data 
collected 40 years after D

ean’s research. A
nd then the E

P
A

 (2010) determ
ined exposure 

to the 95%
 percentile.  D

ean’s estim
ate exposure range of 0.04m

g/kg/day to 0.19 
m

g/kg/day of fluoride in 1930-1940 does not include today’s new
 sources of fluoride. 

 
G

. 
For the Safety of the Public, EPA

 should be C
lear on Jurisdiction. 

 
 

 
1. 

In the D
R

A
 report, the E

P
A

 appears to assum
e som

e jurisdiction 
over the addition of the fluoride as a drug to w

ater.   
2. 

S
tate agencies look to various Federal A

gencies such as the FD
A

, 
E

P
A

, and/or C
D

C
 to determ

ine the safety of total fluoride exposure.  E
xam

ples: 
a. 

The W
ashington B

oard of P
harm

acy explains that fluoride 
is exem

pt from
 poison law

s w
hen used w

ith the intent to prevent disease and is a 
prescription drug regulated as a legend drug under Federal law

s. 435  The FD
A

 C
D

E
R

 
regulates drugs, not the H

H
S

, E
P

A
 or C

D
C

. 
b. 

The W
ashington S

tate B
oard of H

ealth (W
B

O
H

) states: 
“For standards regarding the safety of drinking w

ater, the B
oard relies predom

inantly on 
the U

.S
. E

nvironm
ental P

rotection A
gency (E

P
A

). For setting the allow
able 

concentration range for fluoride w
hen a w

ater district’s board of com
m

issioners chooses 
to artificially fluoridate its w

ater under R
C

W
 57.08.012, it relies also on guidance from

 
the C

enters for D
isease C

ontrol and P
revention (C

D
C

). 436    
W

B
O

H
 is jurisdictionally correct in relying on the E

P
A

 to determ
ine 

w
hen naturally occurring fluoride concentration is too high.  H

ow
ever, the E

P
A

 is 
prohibited from

 adding contam
inants and m

ust not base safety on assum
ed efficacy.   

c. 
A

nd again, the W
B

O
H

 states, “The B
oard follow

s 
guidelines of the C

enters for D
isease C

ontrol and P
revention (C

D
C

) regarding setting an 
appropriate level of fluoride in drinking w

ater if the directors of a w
ater system

 decide to 
fluoridate under the authority of R

C
W

 57.08.012.” 437 H
ow

ever, neither the C
D

C
 nor the 

E
P

A
 have jurisdiction in determ

ining the efficacy, safety, form
ulation of drugs or drug 

legend. The FFD
C

A
 gave the FD

A
 C

D
E

R
 jurisdiction over substances used w

ith the 
intent to prevent disease and both the C

D
C

 and E
P

A
 need to be concise and clear up 

the confusion of jurisdiction. 

�������������������������������������������������������������
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 S
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oard of P

harm
acy. 
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 D
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 3. 
H

H
S

 m
ust provide the list of scientific reports, evidence based 

analysis and studies H
H

S
 used to determ

ine that a decrease in the fluoride drug 
concentration in w

ater w
as needed and that the safety and efficacy of the fluoridated 

w
ater drug is approved.  The references provided are incom

plete.   
 

 
H

. 
For the Safety of The Public, The D

R
A

 R
eport Should C

learly State 
W

hat is N
ot Included In The D

R
A

 R
eport So Local G

overnm
ents U

nderstand W
hat 

A
spects of Fluoridation They M

ust R
egulate.  In Effect and w

ithout scientific 
support, the D

R
A

 doubled the R
fD

 for fluoride. 
 

1. 
The A

uthors and P
eer R

eview
ers should clearly state that the 

N
R

C
 2006 com

m
ittee raised concerns about other risks w

hich are not covered in the 
D

R
A

 report, such as other possible dental effects, m
usculoskeletal effects, reproductive 

and developm
ental effects, neurotoxicity and neurobehavioral effects, effects on the 

endocrine system
, effects on the gastrointestinal, renal, hepatic, and im

m
une system

s, 
genotoxicity and carcinogenicity.  (A

ll listed in the N
R

C
 2006 R

eport) The D
R

A
 m

ust 
clearly give a cut off date for research included under review

.   
 2. 

The D
R

A
 m

ust address w
hy fluoridated dentifrice, fluoride m

edical 
and dental products, fluoride m

outh w
ashes, fluoride chew

ing gum
 and other fluoride 

sources are not included in the R
fD

.   “The com
bination of the drinking w

ater and dietary 
estim

ates thus becam
e the basis for the O

W
 inorganic fluoride R

eference D
ose (R

fD
) 

estim
ate of 0.08 m

g F/kg/day.” 438 C
learly total exposure, total dosage, total ingestion is 

not included in the E
P

A
’s R

fD
.  In section V

III w
e present N

R
C

 (2006) evidence the D
R

A
 

includes only about a quarter of the non-w
ater fluoride exposure.  In effect, the D

R
A

 R
fD

 
is about 0.1 m

g F/kg/day. 
 3. 

The D
R

A
 m

ust address an appropriate label.  A
ll drugs, 

substances used w
ith the intent to prevent disease, are required by the FD

A
 C

D
E

R
 to 

provide a label to ensure inform
ed consent.  N

o “label” w
as suggested by E

P
A

 or 
review

ers as w
arning or caution for pregnant m

others to protect their fetus or infants 
ingesting form

ula m
ade w

ith w
ater containing fluoride.   C

hildren drinking m
ore than one 

glass of w
ater a day, chem

ically sensitive individuals, those w
ith renal insufficiencies, 

sw
allow

ing fluoridated toothpaste, taking fluoride m
edications, inadequate iodine intake, 

renal insufficiency or drinking over the 90
th percentile of w

ater need cautions.   
 4. 

The D
R

A
 report m

ust clearly state that the E
P

A
 is not authorized 

to approve the addition of any drug or substance to w
ater added w

ith the intent to 
prevent disease and the FD

A
 C

D
E

R
 should be contacted for further advice. 

 5. 
The D

R
A

 report m
ust clearly state that the lethal dose or toxicity of 

fluoride is not considered, or the D
R

A
 report should include such evaluation of research.    

 6. 
The D

R
A

 report m
ust clearly state that in vitro studies of safety 

and toxicity are not considered and such studies should be review
ed at the local level. 

 
�������������������������������������������������������������

438 D
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7. 
The D

R
A

 report m
ust clearly state that local and federal law

s 
relating to highly toxic substances, poisons, and state law

s requlating poisons are not 
considered.  

  8. 
The D

R
A

 report m
ust clearly state that anim

al studies of toxicity 
and safety have not been considered. 

 9. 
The D

R
A

 report m
ust include an evaluation for higher risk 

subgroups based on race.  M
artinez-M

ier (2010) 439 com
pared W

hite and A
frican 

A
m

erican 7-14 year old children, dental fluorosis, w
ater, urine and saliva fluoride 

content.  “Fluoride concentration of w
ater and saliva w

as not different for the tw
o groups; 

how
ever, the fluoride content in urine w

as significantly higher in A
frican A

m
ericans than 

in W
hites [P

 < 0.05; 1.40 +/- standard deviation (S
D

) 0.65 ppm
 versus 1.08 +/- S

D
 0.28 

ppm
].” 440 

 10. 
The D

R
A

 m
ust state that the E

P
A

 does not evaluate the effect of 
fluoride on antioxidative enzym

es and dental fluorosis “E
xcessive fluoride ingestion has 

been identified as a risk factor for fluorosis and oxidative stress. . . C
aspase 8, caspase 

3, B
ax, B

id increase expression and m
ore TU

N
E

L positive cells in both experim
ental 

groups than control, suggest that apoptosis induced by fluoride is related to oxidative 
stress due to reduction of the enzym

atic antioxidant.” 441 
 11. 

The D
R

A
 report fails to include m

ore specific studies covering the 
relationship betw

een dental fluorosis and serum
, plasm

a, urine, hair, nail and other 
physiological system

s and tissues.  The D
R

A
 report needs to return to the scientific 

studies and evaluate studies m
easuring fluoride concentrations in the body w

ith all end 
points. 

 12. 
The D

R
A

 failed to m
ake a clear distinction betw

een the 
contam

inant fluoride as regulated by the E
P

A
 and artificial fluoridation added as a drug 

w
ith the intent to prevent disease.  The E

P
A

 regulates determ
ining w

hen to rem
ove the 

naturally occurring fluoride contam
inant and the FD

A
 C

D
E

R
 regulates the artificially 

fluoridated w
ater drug w

hen m
anufactured w

ith the intent to prevent disease.  
 13. 

C
onsideration w

as not m
ade w

hether other nutrient intakes m
ay 

lim
it the harm

 m
easured in prevalence of dental and skeletal fluorosis and fractures and 

not lim
it the harm

 from
 other diseases such as increased tooth fractures, neurological, 

endocrine, or kidney risks. 
 14. 

The synergistic effects of other toxicants w
as not included and a 

m
argin of safety w

as not included in the D
R

A
. 

 15. 
The D

R
A

 m
ust address concerns that studies used to determ

ine 

�������������������������������������������������������������
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ppendix 219 M

artinez-M
ier 2010 

440 M
artinez-M

ier E
A

, S
oto-R

ojas A
E

. D
ifferences in exposure and biological m

arkers of fluoride am
ong W

hite and A
frican 

A
m

erican children. J P
ublic H

ealth D
ent. 2010 S

um
m

er 70(3):234-40. A
ppendix 219 

441 Jacinto-A
lem

án LF, H
ernández-G

uerrero JC
, Trejo-S

olís C
, Jim

énez-Farfán M
D

, Fernández-P
resas A

M
. n vitro effect 

of sodium
 fluoride on antioxidative enzym

es and apoptosis during m
urine odontogenesis. J O

ral P
athol M

ed. 2010 
O

ct;39(9):709-14. doi: 10.1111/j.1600-0714.2010.00918.x. E
pub 2010 A
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R
fD

 did not fully include: 
a.         A

t least one R
andom

ized C
ontrolled Trial    

b. 
S

ocioeconom
ic status w

as usually not controlled 
c. 

A
dequate study size  

d. 
D

ifficulty in diagnosing decay 
e. 

D
elay in tooth eruption  

f. 
D

iet: V
itam

in D
, calcium

, strontium
, sugar, variables.  

g. 
Total exposure of Fluoride 

h. 
O

ral hygiene  
i. 

N
ot evaluating Life tim

e benefit  
j. 

E
stim

ating or assum
ing subject actually drinks the 

fluoridated w
ater. 

k. 
D

ental treatm
ent expenses  

l. 
B

reast feeding and infant form
ula 

m
. 

Fraud or gross errors.   
n. 

G
enetics 

 
I. 

Toxicology versus Pharm
acology, A

 Paradigm
 Shift: D

eterm
ining 

W
hether a Substance is Safe to Treat People is M

ore Protective than D
eterm

ining 
W

hether a Substance is H
arm

ful Enough to B
e R

em
oved From

 W
ater.   

 
1. 

The D
R

A
 report m

ust clearly state that the E
P

A
 determ

ined health 
effects based on the need to rem

ove excess fluoride from
 w

ater rather than to a m
uch 

stricter approach of determ
ining safety as required by the FD

A
 C

D
E

R
. 

 
2. 

The D
R

A
 report m

ust clearly explain w
hy the E

P
A

 relies on the 
IO

M
 1997 report (Institute of M

edicine) for determ
ining the efficacy of fluoride for the 

prevention of dental caries rather than to the FD
A

 C
D

E
R

 (Food and D
rug A

dm
inistration 

C
enter for D

rug E
valuation and R

esearch) w
ho is m

andated to regulate fluoride w
hen 

used w
ith the intent to prevent disease.  In other w

ords, E
P

A
 m

ust provide the authority 
C

ongress has given the IO
M

 to determ
ine the efficacy and safety of listed drugs, 

specifically fluoride used w
ith the intent to prevent disease, and provide evidence the 

IO
M

 accepts jurisdiction and authority over determ
ining the efficacy, safety and/or 

dosage of fluoride.   
 

J. 
The D

R
A

 States: “This docum
ent provides a detailed review

 of 
available dose-response data from

 published and peer-review
ed studies for the 

follow
ing endpoints as they relate to fluoride exposure from

 drinking w
ater: 

D
ental fluorosis, Skeletal fluorosis, Skeletal fractures.”

442 
 

1. 
The D

R
A

 report, especially the title, should be clearer and m
ore 

specific as to w
hat the report does and does not include.  For exam

ple, cancer is an 
endpoint w

hich m
ust be included, but at least the D

R
A

 title is clear and concise w
hen it 

states, “N
on-cancer E

ffects.”   The D
R

A
 should clearly state that it does not include 

other possible endpoints.   The D
R

A
 title should be changed to read: 

  
Fluoride In Public W

ater: 
�������������������������������������������������������������

442 D
R

A
 (2010) p i. 
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D
ose-R

esponse A
nalysis Estim

ated For The R
elative C

ontribution 
O

f Fluoride From
 N

on-artificially Fluoridated W
ater A

ffecting D
ental C

aries, D
ental 

Fluorosis, Skeletal Fluorosis, A
nd Skeletal Fractures; N

on-cancer, N
on-

N
eurological, N

on-m
usculoskeletal, N

on-reproductive, N
on-neurobehavioral, and 

N
on-endocrine Effects. 

 2. 
To protect the public, the P

R
E

FA
C

E
 should clearly state that the 

R
fD

 “D
ose” does or does not include the relative contribution of fluoride from

 fluoride 
toothpastes, fluoride m

outhw
ashes, fluoride pesticides, fluoride from

 air or dirt, fluoride 
dental or m

edical products, or fluoride drugs, etc.  In other w
ords, is the R

fD
 inclusive of 

all fluoride exposure for all people?   A
pparently the E

P
A

 only protects up to the 95
th 

percentile.  The E
P

A
 m

ust advise states of a m
ore protective R

fD
 w

hich w
ould protect to 

the 99
th percentile and then the ultim

ate R
fD

 w
hich w

ould be protective of all.   In other 
w

ords, w
hat if the C

onstitution of the U
S

 applied to everyone?  W
hat w

ould the ultim
ate 

R
fD

 be?  
 

3. 
The IO

M
 report of 0.05 m

g/kg/day refers to total fluoride exposure 
rather than the relative contribution of fluoride from

 w
ater.  Therefore, w

e can reasonably 
assum

e the IO
M

 w
as referring to total exposure of all the substances under review

 and 
w

as not lim
ited to w

ater and a relative contribution of pesticides to som
e food.  The D

R
A

 
m

ust stick either w
ith total exposure from

 all sources or relative exposure from
 w

ater.  
The D

R
A

 is flaw
ed to take a total exposure and assum

e the relative exposure of w
ater is 

the total exposure.  For exam
ple, IO

M
 suggests total exposure of 0.05 from

 all sources 
and in contrast D

R
A

 suggests 0.07 is safe for w
ater w

ith an additional 0.01 from
 

(pesticides’ contribution to) food and fails to include other sources.   
 4. 

The E
P

A
 protected fluoride at 0.05 m

g/kg/day and then arbitrarily 
added 0.02 m

g F/kg/day.  The E
P

A
 chose 0.07 m

g F/kg/day dose from
 w

ater and 
another 0.01 m

g/kg/day from
 food for a total R

eference D
ose (R

fD
) of 0.08 m

g F/kg/day.  
W

hat about toothpaste? The R
fD

 is not based on possible risk of harm
 or safety but “a 

reasonable difference in exposure (0.02 m
g/kg/day) betw

een it and the IO
M

 (1997) A
I of 

0.05 m
g/kg/day . . . The dietary contribution of 0.01 m

g/kg/day w
as added.”  443  N

o 
evidence for the basis of 0.02 m

g/kg/day or 25%
 “reasonable difference” is understood.   

A
 m

argin of safety w
ould decrease the R

fD
, not increase the R

fD
.  The E

P
A

 does not 
explain w

hether the difference is betw
een “toxicological and pharm

acological” 
evaluations, IO

M
 and E

P
A

 evaluations, efficacy and safety, or the difference betw
een 

the IO
M

 and w
hat som

e are experiencing.  P
rotecting the public does not appear to be 

as im
portant as protecting the policy.  If a careful review

 of the studies is m
ade, the D

R
A

 
appears to be protecting the pollutant rather than the public. 

 5. 
The D

R
A

 estim
ate of dietary fluoride contribution of 0.01 m

g 
F/kg/day is not supported by M

aguire (2007) 444 w
ho reported m

ean 0.031 m
g/kg bw

/day, 
0.038 m

g/kg bw
/day and 0.047 m

g/kg bw
/day for 6 to 7 year old children and found, 

“Fluoride retention w
as not correlated w

ith the fluoride concentration of hom
e w

ater 
supply, but w

as strongly positively correlated (P
 < 0.001) w

ith total daily fluoride intake.”  
 

�������������������������������������������������������������

443 D
R

A
 (2010) p xv  S

ee also D
R

A
 (2010) page 101 and evidence disqualified. 
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ppendix 64 M

aguire A
, et al. Fluoride intake and urinary excretion in 6 to 7 year old children living in optim

ally, sub-
optim

ally and non-fluoridated areas. C
om

m
unity D

ent O
ral E

pidem
iol. 2007 D

ec;35(6):479-88. 
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6. 
The D

R
A

 m
ust address the concerns of fluoride’s action on 

protein.  “The m
echanism

s by w
hich excessive fluoride m

odifies tooth developm
ent are 

not fully understood, but it appears that alterations in protein m
etabolism

 disrupt crystal 
organization in the developing tooth.” 445 S

pecifically, if fluoride alters protein m
etabolism

 
for the crystal organization in the developing tooth, then the E

P
A

 m
ust explain w

hy 
fluoride is unable to alter the protein m

etabolism
 in brain, kidneys, thyroid, and other 

tissues at the sam
e concentrations? 

 7. 
The D

R
A

 report m
ust ensure pow

dered infant form
ula 

reconstituted w
ith fluoridated w

ater does not exceed the fluoride intake of infants on 
m

other’s m
ilk.  M

other’s m
ilk is ideal for infants and m

ore than half of m
other’s m

ilk 
tested contains no detectable fluoride.  If infants are not a subgroup the E

P
A

 D
R

A
 are 

able or w
illing to protect, the D

R
A

 report m
ust clearly state the risk to this subgroup and 

provide a caution or w
arning on the fluoridated label or w

ater bill that the w
ater should 

not be used to reconstitute infant form
ula.  If a notice or w

arning to protect infants is not 
w

ithin the jurisdiction of the E
P

A
, the D

R
A

 report should clearly state the agency under 
w

ho’s authority the protection of infants from
 excess fluoride in public w

ater stands. 
 

Levy (2010) reported the m
edian fluoride intake of infants 3-9 m

onths on 
form

ula m
ade w

ith fluoridated w
ater w

as 0.440 m
illigram

s per day, no actual 
m

easurem
ents of the children’s serum

, plasm
a, urine, hair or nail fluoride content is 

provided.  A
 5 kg infant w

ould ingest 0.088 m
g/kg/day, above the D

R
A

 R
fD

 of 0.08 
m

g/kg/day.  A
ll 5 kg children above the m

edian intake w
ould be above the R

fD
 and no 

m
argin of safety is provided.  In other w

ords, m
ore than half of all children w

ill not be 
protected by the E

P
A

’s proposed R
fD

.  The E
P

A
 m

ust clearly state that it does not 
protect infants and provide C

ongressional justification for abandoning infants. 
 

K
. 

D
ental Fluorosis is a D

isease and a Sign of Fluoride Toxicity and 
Effect on A

ntioxidative Enzym
es and A

poptosis.   
 

1. 
The E

P
A

 (2010) report review
ed only one aspect of dental-

skeletal fluorosis, a sign of chronic fluoride poisoning and fractured bones.  The E
P

A
 

then m
ade a dam

age analysis and determ
ined dental fluorosis is a cosm

etic problem
.  

For exam
ple, if the E

P
A

 found a high rate of obesity in a com
m

unity and only looked at 
the im

m
ediate obesity problem

, the E
P

A
 could rightly determ

ine that obesity is sim
ply a 

cosm
etic problem

.  H
ow

ever, obesity is a clinical sign of a higher risk for diabetes, 
stroke, and other m

edical problem
s.  S

ignificant research finds the clinical sign of excess 
fluoride exposure (dental fluorosis) is an indication that the person has ingested too 
m

uch fluoride and has other health harm
.  

a. 
Tang: “C

hildren w
ho live in a fluorosis area have five tim

es 
higher odds of developing low

 IQ
 than those w

ho live in a nonfluorosis area or a slight 
fluorosis area.” 446  

 b. 
 Li found, “The developm

ent of intelligence appeared to be 
adversely affected by fluoride in the areas w

ith a m
edium

 or severe prevalence of 

�������������������������������������������������������������

445 Levy S
 et al, A

ssociations betw
een fluorosis of perm

anent incisors and fluoride intake from
 infant form

ula, other dietary 
sources and dentifrice during early childhood. JA

D
A

 2010; 141(10) 1190-1201. 
446 A

ppendix 42 Tang Q
Q

, D
uJ, M

a H
H

, Jiang S
J, Zhou X

J, Fluoride and children’s intelligence: a m
eta-analysis, B

iol Trace 
E

lem
 R

es. 2008 W
inter: 126(1-3):115-20 
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fluorosis. A
 high fluoride intake w

as associated w
ith a low

er intelligence.”  S
O

U
R

C
E

: Li 
X

S
. (1995). E

ffect of Fluoride E
xposure on Intelligence in C

hildren. Fluoride 28:189-192 
 c. 

D
ental fluorosis, excessive fluoride intake since early 

childhood indicates reduced m
ental w

ork capacity.  The E
P

A
 needs to acknow

ledge the 
research and refute it or explain w

hy m
ental capacity is not im

portant. 
 2. 

W
e agree w

ith the D
R

A
 report that excess fluoride ingestion can 

possibly result in problem
s w

hich include, “enam
el defects ranging from

 barely 
discernable m

arkings to brow
n stains and surface pitting.” 447  D

ental fluorosis is a sign of 
past protein disruption during the developm

ent of the tooth, fluoride toxicity for those 
cells.  B

ecause fluoride disrupts protein in the developing tooth, it is reasonable to 
consider the disruption of fluoride at the sam

e concentration in other tissues, such as 
brain (IQ

 loss), thyroid (hypothyroidisum
), kidney, liver, heart (C

V
D

), red blood cells 
(A

lzheim
vers), etc. 

 3. 
There is no logical or scientific evidence that system

ic fluoride 
only affects the protein of the teeth during developm

ent.  D
ental fluorosis is not only a 

“cosm
etic” sign of excess fluoride ingestion for the teeth but also a sign of possible and 

likely cosm
etic dam

age, possible tooth dam
age (increased dental decay and increased 

dental fractures), neurological dam
age (low

er IQ
 and increased m

ental retardation), 
endocrine dam

age (increased obesity and diabetes), cancer, skeletal dam
age, skeletal 

fractures and other possible m
edical harm

 to all protein and all cells.  D
ental fluorosis is 

a sign of other likely harm
 and the D

R
A

 m
ust include these endpoints.   

 
4. 

The N
R

C
 2006 report provided evidence that fluoride at 0.08 

m
g/kg/day “m

ay have any adverse effect on the health of persons.” 448 S
tudies since 

2006 m
ust be included and cancer m

ust not be taken off the table.   
  5. 

The D
R

A
 dose-response analysis w

ithout m
easuring the fluoride 

concentration in blood, serum
, plasm

a, hair, nails, pineal gland, brain, kidney tissue and 
all other tissues is incom

plete and crude.  The D
R

A
 report failed to consider direct 

m
easured fluoride concentrations of body parts and fluids and failed to determ

ine 
“norm

al” concentrations for each fluoride and tissue.  To understand dental fluorosis, the 
concentration of fluoride in serum

, urine, hair and nails of cohorts m
ust be included in 

studies and dental fluorosis com
pared to actual m

easurem
ents of the cohorts.   

 6. 
U

rine fluoride concentration is also an acceptable m
easurem

ent 
assessm

ent. 449  R
athee

450 provides the graph below
 com

paring urinary stones, urine and 
serum

 of stone form
ers com

pared to those w
ithout sym

ptom
s.  B

oth H
H

S
 and E

P
A

 m
ust 

report and determ
ine a no adverse urine fluoride concentration, or require m

anufacturers 
of fluoride drugs to provide the evidence. 

�������������������������������������������������������������
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448 Title 42 C
hapter 6A
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449 http://w
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w
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L. 

Protection and Safety versus Policy.   
 

The E
P

A
’s D

ecem
ber 2010 D

R
A

 report, “Fluoride: D
ose-R

esponse A
nalysis  For 

N
on-cancer 

E
ffects” 

is 
a 

violation 
of 

the 
S

D
W

A
, 

FFD
C

A
, 

R
easonable 

S
cientific 

Judgm
ent, S

cientific E
vidence, E

thics, and C
om

m
on S

ense.  The R
eport M

ust B
e 

R
ejected and R

eview
ed in Light of Law

s and C
urrent R

esearch and Inclusive of 
S

takeholders B
ased on C

orrect D
irection (C

harge) to C
om

m
ittees.  

 99. 
The Title, “Fluoride: D

ose-R
esponse A

nalysis For N
on-

cancer E
ffects” (E

P
A

 2010) is m
isleading and the E

P
A

 (2010) report m
ust be rejected 

based on the fact that the report is not a dose-response analysis for non-cancer effects.  
There are m

ore non-cancer effects of fluoride than just dental/skeletal fluorosis and 
fractured bones. The title claim

s far m
ore than the report provides. 

 100. 
The P

eer R
eview

ers for dental fluorosis consisted of one 
E

pidem
iologist and three D

entists.  C
learly the E

P
A

 cherry picked dentists to peer 
review

 these reports to ensure a bias of effectiveness w
as included.   The lack of 

Toxicologists, P
harm

acologists, N
eurologists, P

hysicians, P
sychologists, S

pecial 
E

ducation Teachers, and P
arents of the m

entally retarded is of grave concern.  For 
exam

ple, D
entists do not diagnose brain dam

age or low
er IQ

.  A
sk a parent of a 

m
entally retarded child if they w

ould trade half a filling for 8 IQ
 points?   

 E
ven w

ith the biased lim
ited evidence used by the E

P
A

, m
ore than half of 

infants are at risk of excess fluoride exposure.  For exam
ple, w

ater consum
ption dose 

rates for children ranged from
 0.04 m

g/kg/day to 0.19 m
g/kg/day, significantly higher 

than 0.05-0.08 m
g/kg/day proposed by the E

P
A

.   
W

ithout a m
argin of safety and inclusion of all sources of fluoride, policy is 

not in keeping w
ith the S

D
W

A
 to protect everyone.  The public is dem

anding protection 
from

 forced m
ass m

edication of an illegal drug w
ithout individual consent. 

  
M

. EPA
’s Selection of A

uthors and Peer R
eview

ers w
as B

iased 
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The authors, internal and external review

ers w
ere not representative of 

stakeholders and w
ere skew

ed tow
ards those supporting the assum

ption of efficacy.  
For exam

ple, dental fluorosis is generally considered a cosm
etic effect; how

ever, no 
cosm

etic dentists w
ere included.  D

ental fluorosis is a sign of other pathologies outside 
the oral cavity and review

ers do not appear to have a background in endocrinology, 
pharm

acology, law
, nephrology, neurology, and are perhaps unfam

iliar w
ith hum

an 
subject research ethics.  S

cientists and stakeholders w
ho have concerns the scientific 

evidence for efficacy and safety is inadequate w
ere not represented.  B

ias of authors 
and review

ers started from
 the position of assum

ed efficacy and safety rather than 
approaching the science from

 a position assum
ing harm

 and lack of efficacy and 
requiring the science to prove safety as w

ould be required of a drug evaluation.     
  

 “The R
esponsibility for proving a drug’s harm

 is not on the P
atients, C

onsum
ers, or 

V
ictim

s.  R
ather, the proof of efficacy and safety is on the m

anufacturer.” 
  

N
. The Lack of M

utagenic C
onsideration is a Violation of EPA

 C
ancer 

G
uidelines  

 
1. 

The E
P

A
’s G

uidelines for D
evelopm

ental Toxicity R
isk 

A
ssessm

ent 451  (G
D

TR
A

) suggests 70%
 of children born w

ith developm
ental defects, 

70%
 are from

 unknow
n causes or com

bination of causes.  O
f particular concern is the 

low
ering of IQ

 throughout the entire population w
hich except for the low

est IQ
 w

ould not 
be included in the developm

ental defects. 
 

 
 

The E
P

A
 G

D
TR

A
 (p. 1) states, “First, it is assum

ed that an agent that produces 
an adverse developm

ental effect in experim
ental anim

al studies w
ill potentially pose a 

hazard to hum
ans follow

ing sufficient exposure during developm
ent.”  A

ppendix 87 
provides am

ple evidence fluoride produces an adverse developm
ental effect. 

  
The E

P
A

 G
D

TR
A

 (p. 2) states, “It is assum
ed that all of the four m

anifestations of 
developm

ental toxicity (death, structural abnorm
alities, grow

th alterations, and functional 
deficits) are of concern. . . Thus, a biologically significant increase in any of the four 
m

anifestations is considered indicative of an agent’s potential for disrupting developm
ent 

and producing a developm
ental hazard.”   A

ppendix 87 provides both anim
al and hum

an 
evidence of biologically significant increase in developm

ental hazard from
 fluoride 

ingestion.  The E
P

A
 assum

es the m
ost appropriate species to estim

ate hum
an risk is 

hum
an.  These com

m
ents provide hum

an studies of hum
an risk.  The N

R
C

 (2006) called 
for additional studies, w

hich have been done and the E
P

A
 should include the additional 

studies.   
  

The E
P

A
 has not disputed fluoride is a developm

ental toxicity risk, they sim
ply 

fail to include all infants and fetuses in the reports. 
  

O
f the four m

ajor m
anifestations of developm

ental toxicity, death, structural 
abnorm

ality, altered grow
th, and functional deficit, all four are caused by fluoride 

�������������������������������������������������������������

451 http://w
w

w
.epa.gov/raf/publications/pdfs/D

EV
TO

X
.PD

F A
ccessed 4/16/11 
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exposure.  U
nless a toxic spill or unusual dosage, seldom

 do people die from
 acute 

fluoride toxicity.   
 

2. 
EPA

 C
ancer G

uidelines
452 

                                            �������������������������������������������������������������

452 A
ppendix 120  
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XV. 
PER

M
ITTIN

G
 (EPA

) VS PR
EVEN

TIN
G

 (FD
A

 C
D

ER
)   

 
The E

P
A

 P
E

R
M

ITS
 a contam

inant until science dem
onstrates “proof” of harm

.  
The FD

A
 C

D
E

R
 P

R
E

V
E

N
TS

 a drug from
 going to m

arket until science dem
onstrates 

“proof” of efficacy and safety.  The difference in starting points is substantial, m
aterial 

and requires a different level of confidence from
 the science.  The E

P
A

 Toxicologists are 
not P

harm
acologists and the C

D
C

 should not consider their Toxicologists to have 
determ

ined safety to the level of P
harm

acologists.  N
o P

harm
acologist appears to be 

listed as author or review
er of any of these reports.   

For exam
ple, the E

P
A

 considers w
ater safe until scientific evidence rises to the 

level of confidence to “prove” the contam
inant, such as naturally occurring fluoride, is 

harm
ful. The E

P
A

 appropriately requires “proof” of harm
. In contrast, the FD

A
 C

D
E

R
 and 

P
harm

acologists should consider a contam
inant (proposed drug such as fluoride) is 

harm
ful until the m

anufacturer provides adequate science to “prove” the contam
inant 

(proposed drug) is safe and has an approved label.  The FD
A

 C
D

E
R

 requires “proof” of 
efficacy and safety. The E

P
A

 should not be a sham
 drug approval agency and the FD

A
 

C
D

E
R

 should not w
ait for proof of harm

 or a popular uprising to regulate the use of 
fluoride w

ith the intent to prevent disease, as a drug.  Therefore, the E
P

A
 m

ust include 
specific disclaim

ers.  For exam
ple w

ording could include, “A
n evaluation of fluoride’s 

efficacy w
as and has not been determ

ined by the E
P

A
 and artificial fluoridation is not 

under the jurisdiction of the E
P

A
. R

ecom
m

endations of rem
oving the contam

inant 
should not be construed to indicate any safety or recom

m
endation for the m

anufacturing 
of the artificially fluoridated w

ater.” 
 

B
efore any law

s or science are considered and in order to w
eigh the scientific 

evidence, the above concept m
ust be firm

ly rooted as a cornerstone in the m
ind of the 

H
H

S
, C

D
C

, FD
A

, and E
P

A
 and clearly delineated in the reports.  Flaw

ed conclusions w
ill 

be m
ade and the intent of the S

D
W

A
 violated if the level of confidence of “proof” of harm

 
has to rise to the level of absolute confidence.  P

roof of harm
 is still debated for tobacco 

products.  P
roof of harm

 is very difficult.   In contrast, proof of safety by the m
anufacturer 

m
ust be provided to the FD

A
 C

D
E

R
 before artificial fluoridation is started.   A

fter all, 
fluoride is the only m

ass m
edicated drug w

ithout consent and the level of confidence of 
both safety and efficacy m

ust at least m
eet or even exceed FD

A
 C

D
E

R
 N

ew
 D

rug 
A

pplication criteria.  The E
P

A
 reports are not clear w

hether the E
P

A
 is considering only 

naturally occurring fluoride or also the addition of fluoride to w
ater w

ith the intent to 
prevent disease, artificially fluoridated w

ater. 
 

W
e, the patients, dem

and protection under the FFD
C

A
 and S

D
W

A
 that the FD

A
 

C
D

E
R

 prevent the m
arketing of fluoride in all form

s until the m
anufacturers provide proof 

of safety and efficacy and approved by the FD
A

 C
D

E
R

.  W
e do not give our consent to 

be fluoridated or m
edicated w

ithout our consent.   
 W

e also request the E
P

A
 take enforcem

ent action against states w
ho have 

contracted to uphold the S
D

W
A

 w
hich forbids the addition of substances intended to 

prevent disease other than the disinfection of w
ater.  

 
The law

s and scientific evidence presented here m
ust be judged not from

 the 
paradigm

 of “does this constitute enough evidence to stop fluoridation” but rather “does 
the evidence from

 both sides of this controversy rise to the level to start fluoridation.”  
There are no random

ized controlled trials of fluoridation.  The evidence for efficacy is 
historical, lim

ited to subpopulations, and contains serious flaw
s.   The em

pirical evidence 
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of safety is lacking.  A
bsence of evidence m

ay not cause E
P

A
 action, but absence of 

evidence is not proof of safety for the FD
A

 C
D

E
R

.   
 

P
ublic health professionals should be charged w

ith crim
es against hum

anity and 
present their defense before judges w

hen they violate C
ongress’s m

andate for FD
A

 
C

D
E

R
 drug approval, International C

onventions on H
um

an S
ubject R

esearch
453 and 

force us to ingest an unapproved drug w
hen w

e are shouting our refusal as loud as w
e 

can. 
 

                                   �������������������������������������������������������������

453 “H
um

an subjects asked to contribute their tim
e and effort to research should consent to do so freely. The consent 

should be given only after the subject understands w
hat he or she is consenting to, and any risks that m

ay be involved. 
S

ubjects should be assured that there w
ill be no penalties for declining to participate, and that they are free to w

ithdraw
 

from
 the research at any tim

e after they have given their initial consent.”  
U

niversity of W
ashington   

http://w
w

w
.w

ashington.edu/research/hsd/hsdm
an4.htm

l  
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XVI. 
M

A
JO

R
 SO

U
R

C
ES O

F FLU
O

R
ID

E EXPO
SU

R
E P 49 N

R
C

 2006 
 

A
. 

The C
D

C
 in one place reports the incidence of dental fluorosis has 

increased from
 22 to 32%

 in children
454 and m

ore recently suggested 
approxim

ately 41%
 of adolescents aged 12 to 15 and 36%

 aged 16 to 19 years had 
enam

el fluorosis.  M
oderate and severe fluorosis w

as observed in less than 4%
 in 

both age groups. 455   “O
n a per-body-w

eight basis, infants and young children 
have approxim

ately three to four tim
es greater exposure than do adults,”

456 a 
significant sign m

any are ingesting too m
uch fluoride.    

B
. 

N
O

 practical m
ethod of rem

oving fluoride from
 w

ater is available to 
households, placing everyone at risk.  N

either boiling nor hom
e w

ater filters 
rem

ove fluoride.  B
ottled w

ater is not labeled for fluoride content, and all contain 
som

e fluoride w
ith som

e exceeding EPA
 M

C
L (m

axim
um

 contam
inant level) lim

its 
even for adults.  

C
. 

The low
est socioeconom

ic group in fluoridated com
m

unities suffer 
the greatest financial burden as w

ell as the greatest barriers to purchasing, 
supplying, or transporting non-fluoridated w

ater.  In practical term
s this 

represents an unreasonable requirem
ent for low

 incom
e parents w

ithout a car, 
using public transportation or w

alking, carrying babies, groceries, and now
 

adding bottled w
ater.  

B
ased on Table 2-9, the N

R
C

 estim
ates the average person ingests from

 non-
w

ater inorganic sources:  a 10 K
g child averages 0.39 m

g., a 20 K
g child 0.68 m

g., a 70 
kg adult about 1 m

g.  In contrast, the D
R

A
 uses 0.01 m

g F/kg/day for food, about 25%
 

the non-w
ater N

R
C

 estim
ate.   

   �������������������������������������������������������������

454 http://w
w

w
.cdc.gov/fluoridation/safety/infant_form

ula.htm
 

455 Prevalence of Enam
el Fluorosis A

m
ong 12-19 Year-O

lds, U
.S., 1999-2004 

http://iadr.confex.com
:80/iadr/2007orleans/techprogram

/abstract_92598.htm
 

Table below
 presents percentages (standard errors) and prevalence of fluorosis, including very m

ild or higher severity.  

C
ycle:  

1999-2000  
2001-2002  

2003-2004  
1999-2004  

A
ge:  

12-15  
16-19  

12-15  
16-19  

12-15  
16-19  

12-15  
16-19  

U
naffected &

 
questionable  

60.63 (4.66) 66.25 (4.32)  65.95 (3.18)  70.57 (3.33) 51.58 (3.78) 55.10 (4.59) 60.12 (2.28) 64.55 (2.40) 

V
ery M

ild  
26.17 (2.99) 21.16 (2.94)  24.82 (2.62)  20.63 (2.32) 34.58 (2.65) 31.96 (3.75) 27.98 (1.61) 24.10 (1.76) 

M
ild  

8.67 (1.49)  6.98 (0.84)  
6.57 (1.14)  

6.47 (1.05)  10.31 (1.57) 9.67 (0.88)  8.34 (0.81)  7.58 (0.53)  
M

oderate &
 severe  4.53 (1.22)  5.61 (1.44)  

2.66 (0.40)  
2.33 (0.61)  3.52 (0.85)  3.27 (0.94)  3.56 (0.51)  3.78 (0.64)  

P
revalence  

39.37 (4.66) 33.75 (4.32)  34.05 (3.18)  29.43 (3.33) 48.42 (3.78) 44.90 (4.59) 40.60 (2.23) 36.29 (2.45) 
 456 .”  N

R
C

 2006 S
um

m
ary p. 4 
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 XVII. 
N

R
C

 (2006) R
EC

O
M

M
EN

D
ED

 EPA
’s M

C
LG

 IS N
O

T PR
O

TEC
TIVE. 

  
The N

R
C

 (2006) recom
m

ended the E
P

A
 should:  

 
• 

“A
pply current approaches for quantifying dose-response w

here feasible,  
• 

C
onsider susceptible populations,  

• 
C

haracterize uncertainties and variability, and  
• 

P
rovide better estim

ates of total exposure for individuals.” 
 

The E
P

A
 D

R
A

 has failed all four E
P

A
 N

R
C

 (2006) recom
m

endations.  The E
P

A
 

failed to include current approaches for quantifying dose-response such as urine, serum
, 

plasm
a, m

ilk, spinal fluid, lym
ph, or any other tissue fluide fluoride m

easurem
ents.   

 “E
P

A
 identified a point of departure (P

O
D

) of 1.87 m
g F/L for severe dental 

fluorosis based on benchm
ark dose m

odeling of theprevalence for severe dental 
fluorosis associated w

ith specific drinking w
ater fluoride concentrations as reported by 

D
ean (1942).” (D

R
A

 2010)   
 The N

R
C

 (2006) told the E
P

A
 to use “current approaches” and the E

P
A

’s opinion  
of “current” is seven decades old.  The E

P
A

 failed.  D
ata seven decades old is not 

current.  The E
P

A
’s so called “current” literature is older than em

ployees at the E
P

A
. 

 D
ean’s (1942) evidence indicating 1.87 m

g F/L P
O

D
 is historic prior to the use of 

fluoridated toothpastes and m
any other sources of fluoride and did not take into 

consideration the fluoride concentration of m
other’s m

ilk or other body fluids and tissues.  
D

ean (1942) did not include “susceptible populations” such as fetuses and infants.  The 
m

ajority of infants receive all or som
e of their nutrients from

 form
ula.  

 The E
P

A
 relied on the IO

M
 (1997) 0.05 m

g/kg/day A
I and “A

ny doses that w
ere 

less than or equal to the 0.05 m
g/kg/day w

ere elim
inated from

 consideration as the 
threshold dose for severe dental fluorosis.” (D

R
A

 xv) 
 The E

P
A

 has no jurisdiction to evade evidence based on an assum
ption the IO

M
 

has authority to approve drugs.  The FD
A

 C
D

E
R

 approves drugs and the E
P

A
 is to 

determ
ine risks of contam

inants not defer to other non-drug regulatory agencies for drug 
approval. 

 The H
H

S
/C

D
C

 have found 1ppm
 fluoridation is too high and low

ered that to 0.7 
ppm

.   Just on that evidence alone, the E
P

A
’s M

C
L m

ust be 0.7 ppm
 and based on other 

sources of fluoride exposure, serum
, urine, pineal gland, and tooth fluoride 

concentrations the M
C

LG
 m

ust be set at 0.0 ppm
 the sam

e as lead and arsenic. 
 The E

P
A

 uses H
ong (2006a) to suggest less than 0.06 m

g/kg/day fluoride did not 
cause severe dental fluorosis and then increases that level by a third as a “reasonable 
difference of exposure.” 
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The E
P

A
 references the W

H
O

 for increased bone fracture of greater than 14 
m

g/day of fluoride. 457  H
ow

ever, W
H

O
 has no official position on artificial w

ater but 
recom

m
ends low

ering the fluoride concentration of w
ater w

hen intake of fluoride 
exceeds 6 m

g/day. 458  A
n 80 kg adult ingesting 0.08 m

g/kg/day w
ould ingest 6.4 m

g/day 
of fluoride.  Therefore, the O

W
 proposed R

fD
 of 0.08 m

g/kg/day is not consistent w
ith 

either the N
R

C
 (2006) report or W

H
O

 benchm
arks. 

 C
herry picking evidence to support fluoridation is not the intent of the S

afe 
D

rinking W
ater A

ct. 
 

 
                                    

�������������������������������������������������������������

457 D
R

A
 p xv 

458 A
ppendix 74 
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XVIII. 
PU

B
LIC

 C
O

N
FID

EN
C

E IN
 TH

E FD
A

 IS A
T STA

K
E 

 
A

. 
The FD

A
, EPA

 and C
D

C
 scientists w

ould be w
ise to consider the 

EPA
 scientists quotation of ethics (A

ppendix D
D

), 
 “The first rule set forth by the C

ode of E
thics for G

overnm
ent S

ervice is that 
G

overnm
ent em

ployees should 
I. P

ut loyalty to the highest m
oral principles and to country above loyalty to 

persons, party, or G
overnm

ent departm
ent.” 

  
B

. 
C

ongress and State Law
s D

efined D
rugs and Fluoridaton is a D

rug. 
 

C
. 

C
ongress has M

andated the FD
A

 C
D

ER
 to R

egulate D
rugs.   

1. 
H

undreds, perhaps thousands of scientific studies on fluoride 
confirm

 fluoride is hazardous, a poison and can cause harm
 even in sm

all am
ounts, 

especially to subpopulations.   
2. 

M
ost developed countries provide their citizens w

ith freedom
 and 

do not fluoridate public w
ater. 

3. 
In m

ore than half of referendum
s held on fluoridation the public 

has voted against fluoridation, in itself a statem
ent that they do not trust the drug 

regulatory oversight by the FD
A

 C
D

E
R

 nor the false assurances of the E
P

A
 and C

D
C

. 
4. 

There is substantial evidence that fluoridation exacts a heavy 
econom

ic toll. 5. 
The lack of drug regulatory oversight by the FD

A
 C

D
E

R
 is of 

greater negative im
pact on the health and econom

y than any other drug. E
ven if 

fluoridation w
ere stopped tom

orrow
, the dam

age w
ill continue for at least a generation. 

H
ow

ever, the sooner w
e begin, the sooner the dam

age w
ill end.  

6. 
A

 highly qualified task force in Fairbanks A
laska just com

pleted a 
review

 of fluoridation and recom
m

ends to the C
ity to no longer fluoridate public w

ater.  
Their conclusions in A

ppendix 106 are w
orth consideration by the FD

A
 C

D
E

R
, E

P
A

, and 
C

D
C

. 
 

D
. 

The Public has a R
ight to D

oubt the Logic and Even the Ethics of the 
Scientific Establishm

ent (you and m
e) w

ith the H
aphazard R

egulation of the Illegal 
Fluoride D

rug: 1. 
E

xem
pt from

 poison law
s if regulated as a drug, but C

D
C

 and 
E

P
A

 ignore drug law
s and call fluoride a food w

hich is not exem
pt from

 poison law
s.   

2. 
M

ostly undetected in m
other’s m

ilk (A
ppendix FF, E

E
, S

) but no 
w

arning for infant form
ula m

ade w
ith high fluoride containing w

ater. 
3. 

D
efined as a prescription drug,  (W

A
 B

oard of P
harm

acy) but C
D

C
 

and E
P

A
 act as though drug law

s do not apply to them
 and persist in being the biggest 

illegal drug pushers in the U
S

A
. 

4. 
M

arketed for ingestion as a supplem
ent w

ithout FD
A

 approval in 
3.75 m

g capsules and tablets (M
ericon’s Fluorical) 15 tim

es the “do not sw
allow

” dosage 
of the toothpaste w

arning, 
5. 

M
arketed for ingestion w

ith notification to FD
A

 as a “food” but not 
as a drug w

ith disease prevention claim
s in bottled w

ater and chew
ing gum

. 
6. 

M
arketed for topical use w

ith FD
A

 approval but w
arning not to 

sw
allow

 (0.25 m
g of fluoride) the sam

e am
ount in unlabeled chew

ing gum
 and one glass 

of fluoridated w
ater, and the sam

e am
ount forced into everyone w

ithout consent  in 
fluoridated w

ater, 
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7. 
U

ndisputed risk of dental fluorosis (enam
el and dentin necrosis) 

costing m
any thousands of dollars per person for those seeking treatm

ent, 
8. 

H
undreds of research articles raising health concerns and others 

claim
ing benefit, 

9. 
O

pposition by E
P

A
 scientists yet regulated as a protected 

pollutant, 
10. 

R
eport by “D

rug D
igest 1975” that the FD

A
 had rejected several 

N
D

A
s for fluoride due to lack of evidence of efficacy, yet claim

ed to be one of the 20
th 

C
enturey’s greatest public health achievem

ents, 
11. 

M
ass m

edicated in an uncontrolled experim
ent w

ithout cohort 
consent; and therefore in violation of Title 45, state law

s, and fundam
ental declarations 

of m
edical ethics such as the N

urenberg trials and all subsequent m
edical research 

ethics boards w
hich say, “The investigator m

ust term
inate the experim

ent if its 
continuation m

ay be detrim
ental to the patient.” 

 
The standard of protection is “m

ay be detrim
ental to the patient” and does not 

need to reach the level of any probable certainty or absolute certainty. 
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XIX. 

“B
U

R
D

EN
 O

F PR
O

O
F” SH

O
U

LD
 N

O
T B

E O
N

 TH
E PA

TIEN
T 

 
A

. 
C

ongress has M
andated the B

urden of Proof for N
ew

 D
rug Efficacy 

and Safety be on Industry B
efore M

arketing and as an Independent Third Party, 
the FD

A
 C

D
ER

 Evaluates the Science Provided by Industry.   
 

1. 
The w

eight of scientific evidence is incom
plete for fluoridation and 

w
ould probably not be approved by the FD

A
 C

D
E

R
.  R

ather than protect the public and 
perform

 the necessary research to gain N
D

A
 (N

ew
 D

rug A
pplication) approval, public 

health agencies, H
H

S
/C

D
C

/E
P

A
 and public w

ater system
s have evaded C

ongress by 
assum

ing a quasi fluoridation drug regulatory process shared betw
een agencies w

ith no 
single agency assum

ing jurisdiction.  Therefore, all agencies can point the regulatory 
finger at other agencies and no one is responsible.  

 
2. 

P
ublic H

ealth A
gencies’ errors are m

ultiplied m
illions of tim

es
459 

com
pared to a doctor’s error w

ith a single patient.  C
aution is critical.   

 
B

. 
In C

ontrast, the B
urden to Show

 Proof of Efficacy and Safety for 
Fluoridation is N

ot A
ccepted by “Industry” (Public H

ealth A
gencies) and W

e the 
Patients are O

bliged to Prove Lack of Efficacy and H
arm

 w
ith A

bsolute C
ertainty 

to “Industry.”    
 

In the case of fluoridation, “industry m
arketers” and form

ulators of fluoride 
concentration w

ith intent to prevent disease such as H
H

S
/C

D
C

/E
P

A
 public health 

em
ployees and public w

ater system
s require the patient to provide scientific absolute 

proof of harm
 and proof of lack of efficacy for fluoride.   

 
1. 

P
ublic H

ealth O
fficials have no personal liability or risk in not 

follow
ing drug law

s or failing to protect the public from
 adverse effects of fluoridation or 

lack of efficacy or excess exposure.  The A
m

erican D
ental A

ssociation prom
oting 

fluoridation has testified in court they have no duty to protect the public, they only 
provide inform

ation.  P
ublic health em

ployees prom
oting the illegal drug w

ill usually have 
their jobs, pension, and position regardless of the lack of FD

A
 C

D
E

R
 approval and have 

no liability for harm
.  The public is w

ithout unbiased protection or advocate. 
 

2. 
In effect, the patient m

ust convince “industry,” those governm
ent 

agencies w
ith vested interest, to fund unbiased balanced research, evaluate the 

research w
ithout bias, and for “industry” to m

ake a virtually im
possible unbiased 

judgm
ent determ

ining them
selves w

rong and contributing to serioius harm
.   The patient 

is placed w
ith a hopelessly high bar to hurdle, w

ithout a legal interm
ediary, and w

ithout 
third party review

, and w
ithout financial resources to fight w

hat their tax dollars are 
funding.   

3. 
W

ithout deep financial pockets of liability, law
yers are reluctant to 

take on expensive suits.   
 4. 

The FD
A

 C
D

E
R

, C
D

C
 and E

P
A

, in effect the patient’s doctor, are 
to protect the patient.  H

ow
ever, w

ith fluoridation all have failed. 
�������������������������������������������������������������
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Traditional m
easurem

ents of fluoride exposure and m
etabolism

 have usually 
been estim

ates based on fluoride concentrations in w
ater, food, air, and drugs such as 

toothpaste and estim
ating the concentration in the body, teeth and bones. 

 
A

. 
Estim

ations of Exposure from
 M

ultiple Sources are C
rude and Lack 

Individual Specificity.    
 

The m
ore sources of exposure w

e have, the m
ore com

plex the variables. The 
m

ore potential variables in quantity ingested from
 each source, the m

ore com
plex, 

crude, and virtually im
possible the estim

ates of exposure becom
e.  S

ubpopulations w
ith 

com
prom

ised health, inadequate kidney function, age, diet, w
eight, ingestion habits, 

genetics and even altitude of residence add significant com
plexity to an already 

im
probable individual exposure estim

ate.  The m
ore toxic the substance, the m

ore 
precise the estim

ate m
ust be.  The low

er the range of safety, the m
ore com

plex the 
estim

ate becom
es.  The lack of an established optim

al concentration of the drug in the 
target organ, the m

ore com
plex an estim

ate of exposure.   Therefore, the approach by 
E

P
A

 of lim
iting “dose-response” based on estim

ates of exposure from
 w

ater is 
hopelessly inadequate, incom

plete and indeed historically crude.  N
o one should be 

surprised research estim
ating total exposure or relative exposure of fluoride from

 w
ater 

is no longer considered reasonable or adequate.  A
ctual m

easured concentration in the 
body rather than estim

ates of assum
ptions w

ith m
any variables is the current scientific 

standard and the E
P

A
 has avoided those studies.  R

eliance on research of the 1940’s 
and 1950’s as the best available science for fluoride safety is unacceptable.  

 The ingestion of fluoride w
ith the intent to prevent disease is far m

ore com
plex 

than m
ost drugs and even m

ore caution and m
argin of safety should be used.   W

ith 
m

ost drugs, the m
ajor source of exposure is the pill being taken by the patient 

prescribed by the doctor as legal interm
ediary for each specific patient.   

 
B

. The Intent of Ingesting Fluoride is to R
educe D

ental C
aries.   

 
S

everal m
easurem

ents should be m
ade: the concentration and am

ount of 
fluoride in substances ingested, the am

ount of fluoride absorbed, the concentration and 
am

ount of fluoride excreted, and the concentration of fluoride in the blood, fluids, and 
body tissues such as teeth.  A

t each step on the pathw
ay to the target organ (teeth,) the 

concentration and am
ount of fluoride should be determ

ined and “norm
al” or “optim

al” 
fluoride concentrations determ

ined.    
 To date, the fluoride concentration in w

ater has been held sacred as though the 
w

ater w
ere being treated and little attention (by H

H
S

/C
D

C
/E

P
A

) seem
s to have been 

given concentrations in substances such as serum
, urine, hair, nails, organs, tissues, 

cells, and m
ost im

portant the target organ the teeth.  The E
P

A
 m

ust include 
m

easurem
ents of fluoride concentration in all these tissues and their health effects. 
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C
. Skeletal Fluorosis: 

 
The O

ffice of W
ater did not identify any studies that w

ere good candidates for 
dose- or concentration-response m

odeling, in part because current assessm
ent m

ethods 
no longer lim

it assessm
ent to the inaccurate, crude and historic m

ethod of estim
ating 

exposure.  Too m
any sources of fluoride exist to reasonably estim

ate a relative exposure 
for specific individuals and excretion of fluoride is variable. The issue of efficacy and 
safety of ingesting fluoride is far too com

plex to lim
it consideration to a relative 

concentration of fluoride from
 w

ater.   The scientific gold standard for m
easuring fluoride 

exposure is to include m
easured fluoride concentrations serum

/plasm
a, urine and 

tissues in subjects.  The E
P

A
 is looking for “horse and buggy” m

easurem
ents in the 21

st 
C

entury and did not find current horse and buggy m
easurem

ents.    A
ssum

ing safety 
and efficacy w

ithout inclusion of current assessm
ent m

ethods puts the public in harm
.    

 The O
ffice of W

ater is sim
ply out of their jurisdiction, purview

, and out of their 
expertise to assum

e a benefit from
 fluoride based on an assum

ed health related benefit 
and then to suggest a R

fD
 w

ithout current assessm
ent standards of m

easured fluoride 
concentrations in hum

an and anim
al system

s.    
 

D
. H

ow
 M

uch D
ental Fluorosis, If A

ny, is D
esired?   

 
E

P
A

 m
ust answ

er the question how
 m

uch dental fluorosis is desired, if any.  The 
proposed E

P
A

 R
fD

 of 0.08 m
g/kg/day w

ill probably result in m
ore than half of m

axillary 
central incisors having fluorosis.  If the E

P
A

 desires half, w
hy not 100%

?  W
hat is the 

dental fluorosis goal of the E
P

A
?  

 
Levy (2006) 460 “C

um
ulatively from

 birth to 36 m
onths, average daily intake of 

0.04 m
g F/kg B

W
 or less carried relatively low

 risk for fluorosis (12.9%
 for 

m
axillary central incisors, 6.8%

 for first m
olars). A

verage daily intake of 0.04-0.06 
m

g F/kg B
W

 show
ed a significantly elevated risk for fluorosis (23.0%

 for m
axillary 

central incisors, 14.5%
 for first m

olars), w
hile fluorosis risk w

as even higher for 
average intake above 0.06 m

g F/kg B
W

 (38.0%
 for m

axillary central incisors, 
32.4%

 for first m
olars).” 

 D
ental fluorosis is a biom

arker of excess fluoride exposure and a sign of other 
adverse effects from

 excess fluoride ingestion.  The E
P

A
 is not protecting the public. 

 S
ee A

ppendix 101 P
rystupa (2011). 

          
�������������������������������������������������������������

460 A
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 N
O
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R
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U

C
E D

EN
TA

L C
A

R
IES   

 
A

. 
The C

D
C

 reported, “The prevalence of dental caries in a population is not 
inversely related to the concentration of fluoride in enam

el, and a higher concentration of 
enam

el fluoride is not necessarily m
ore efficacious in preventing dental caries." 461  

 
1. 

W
ithout an endpoint, target, goal, or objective of a specific 

efficacious “optim
al” fluoride concentration in a tooth, all other discussion and 

m
easurem

ents are m
eaningless.  In other w

ords, the increased or decreased 
concentration of fluoride in teeth from

 fluoridated w
ater is sim

ilar for teeth w
ith or w

ithout 
dental caries.   H

igh fluoride concentrations placed topically show
 som

e benefit, but not 
ingestion of fluoride.   First, the C

D
C

 m
ust determ

ine an optim
al fluoride concentration 

for the enam
el and dentin and then w

ork back to serum
 concentration and then total 

exposure. 

2. 
"Fluoride incorporated during tooth developm

ent is insufficient to 
play a significant role in caries protection." 462 "C

urrent evidence suggests that the 
predom

inant beneficial effects of fluoride occur locally at the tooth surface, and that 
system

ic (preeruptive) effects are of m
uch less im

portance."  Form
on, S

J; E
kstrand, J; 

Ziegler, E
. (2000). Fluoride Intake and P

revalence of D
ental Fluorosis: Trends in 

Fluoride Intake w
ith S

pecial A
ttention to Infants. Journal of P

ublic H
ealth D

entistry 60: 
131-9. 

3. 
"Fluoride supplem

entation regim
ens suffer from

 several 
shortcom

ings, the first of w
hich m

ay be their derivation from
 a tim

e w
hen the m

ajor effect 
of fluoride w

as thought to be system
ic. A

lthough evidence that fluoride exerts its effects 
m

ainly through topical contact is great, supplem
entation schem

es still focus on the 
ingestion of fluoride."  A

dair S
M

. (1999). O
verview

 of the history and current status of 
fluoride supplem

entation schedules. Journal of P
ublic H

ealth D
entistry 1999 59:252-8. 

4. 
The case is essentially a risk-benefit issue - fluoride has little 

preeruptive im
pact on caries prevention, but presents a clear risk of fluorosis." 

B
urt B

A
. (1999). The case for elim

inating the use of dietary fluoride supplem
ents for 

young children. Journal of P
ublic H

ealth D
entistry 59: 260-274. 

5. 
"U

ntil recently the m
ajor caries-inhibitory effect of fluoride w

as 
thought to be due to its incorporation in tooth m

ineral during the developm
ent of the 

tooth prior to eruption...There is now
 overw

helm
ing evidence that the prim

ary caries-
preventive m

echanism
s of action of fluoride are post-eruptive through 'topical' effects for 

both children and adults."  Featherstone JD
B

. (1999) P
revention and R

eversal of D
ental 

C
aries: R

ole of Low
 Level Fluoride. C

om
m

unity D
entistry &

 O
ral E

pidem
iology 27: 31-

40. 

�������������������������������������������������������������

461 C
enters for D

isease C
ontrol and P

revention. (2001). R
ecom

m
endations for U

sing Fluoride to P
revent and C

ontrol 
D

ental C
aries in the U

nited S
tates. M

orbidity and M
ortality W

eekly R
eport 50(R

R
14): 1-42. 

462 Featherstone, JD
B

. (2000). The S
cience and P

ractice of C
aries P

revention. Journal of the Am
erican D

ental Association 
131: 887-899. 
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6. 
"[L]aboratory and epidem

iologic research suggests that fluoride 
prevents dental caries predom

inately after eruption of the tooth into the m
outh, and its 

actions prim
arily are topical for both adults and children." C

enters for D
isease C

ontrol 
and P

revention. (1999). A
chievem

ents in P
ublic H

ealth, 1900-1999: Fluoridation of 
D

rinking W
ater to P

revent D
ental C

aries. M
orbidity and M

ortality W
eekly R

eport 48: 933-
940. 

7. 
"[R

]esearchers are discovering that the topical effects of fluoride 
are likely to m

ask any benefits that ingesting fluoride m
ight have... This has obvious 

im
plications for the use of system

ic fluorides to prevent dental caries."  Lim
eback, H

. 
(1999). A

 re-exam
ination of the pre-eruptive and post-eruptive m

echanism
 of the anti-

caries effects of fluoride: is there any caries benefit from
 sw

allow
ing fluoride? 

C
om

m
unity D

entistry and O
ral E

pidem
iology 27: 62-71. 

8. 
"A

lthough it w
as initially thought that the m

ain m
ode of action of 

fluoride w
as through its incorporation into enam

el, thereby reducing the solubility of the 
enam

el, this pre-eruptive effect is likely to be m
inor. The evidence for a post-eruptive 

effect, particularly its role in inhibiting dem
ineralization and prom

oting rem
ineralization, is 

m
uch stronger." Locker D

. (1999). B
enefits and R

isks of W
ater Fluoridation. A

n U
pdate 

of the 1996 Federal-P
rovincial S

ub-com
m

ittee R
eport. P

repared for O
ntario M

inistry of 
H

ealth and Long Term
 C

are. 

9. 
"R

ecent research on the m
echanism

 of action of fluoride in 
reducing the prevalence of dental caries (tooth decay) in hum

ans show
s that fluoride 

acts topically (at the surface of the teeth) and that there is legible benefit in ingesting it." 
D

iesendorf, M
. et al. (1997). N

ew
 E

vidence on Fluoridation. A
ustralian and N

ew
 Zealand 

Journal of P
ublic H

ealth 21 : 187-190.  

10. 
"O

n the basis of the belief that an adequate intake of fluoride in 
early life is protective against caries in later life, fluoride supplem

ents are recom
m

ended 
for infants and children living in areas in w

hich the fluoride content of the drinking w
ater 

is low
. H

ow
ever, critical review

s of the evidence have led to the conclusion that the 
effect of fluoride in decreasing the prevalence and severity of dental caries is not 
prim

arily system
ic but exerted locally w

ithin the oral cavity. B
ecause fluoride 

supplem
ents are quickly cleared from

 the m
outh, the possibility m

ust be considered that 
they m

ay contribute to enam
el fluorosis, w

hich is unquestionably a system
ic effect, w

hile 
providing relatively little protection against dental caries." E

kstrand J, et al. (1994). 
Fluoride pharm

acokinetics in infancy. P
ediatric R

esearch 35:157–163. 

11. 
"It is now

 w
ell-accepted that the prim

ary anti-caries activity of 
fluoride is via topical action." Zero D

T, et al. (1992). Fluoride concentrations in plaque, 
w

hole saliva, and ductal saliva after application of hom
e-use topical fluorides. Journal of 

D
ental R

esearch 71:1768-1775. 

12. 
"I have argued in this paper that desirable effects of system

ically 
adm

inistered fluoride are quire m
inim

al or perhaps even absent altogether." Leverett D
H

. 
(1991). A

ppropriate uses of system
ic fluoride: considerations for the '90s. Journal of 

P
ublic H

ealth D
entistry 51: 42-7. 



�
�� �

13. 
"It, therefore, becom

es evident that a shift in thinking has taken 
place in term

s of the m
ode of action of fluorides. G

reater em
phasis is now

 placed on 
topical rather than on system

ic m
echanism

s..." W
efel JS

. (1990). E
ffects of fluoride on 

caries developm
ent and progression using intra-oral m

odels. Journal of D
ental R

esearch 
69(S

pec N
o):626-33; 

14. 
"[E

]vidence has continued to accum
ulate to support the 

hypothesis that the anti-caries m
echanism

 of fluoride is m
ainly a topical one." C

arlos JP
. 

(1983) C
om

m
ents on Fluoride. Journal of P

edodontics W
inter. 135-136. 

15. 
"U

ntil recently m
ost caries preventive program

s using fluoride 
have aim

ed at incorporating fluoride into the dental enam
el. The relative role of enam

el 
fluoride in caries prevention is now

 increasingly questioned, and based on rat 
experim

ents and reevaluation of hum
an clinical data, it appears to be of m

inor 
im

portance... [A
]ny m

ethod w
hich places particular em

phasis on incorporation of bound 
fluoride into dental enam

el during form
ation m

ay be of lim
ited im

portance." Fejerskov O
, 

Thylstrup A
, Larsen M

J. (1981). R
ational U

se of Fluorides in C
aries P

revention: A
 

C
oncept based on P

ossible C
ariostatic M

echanism
s. A

cta O
dontologica S

candinavica 
39: 241-249. 

16. 
"Fluoride is m

ost effective w
hen used topically, after the teeth 

have erupted."  C
heng K

K
, et al. (2007). A

dding fluoride to w
ater supplies. B

ritish 
M

edical Journal 335(7622):699-702. 

17. 
"it is now

 accepted that system
ic fluoride plays a lim

ited role in 
caries prevention." P

izzo G
, P

iscopo M
R

, P
izzo I, G

iuliana G
. (2007). C

om
m

unity w
ater 

fluoridation and caries prevention: a critical review
. C

linical O
ral Investigations 

11(3):189-93.  18. 
“the m

ajor anticaries benefit of fluoride is topical and not 
system

ic.”  N
ational R

esearch C
ouncil. (2006). Fluoride in D

rinking W
ater: A

 S
cientific 

R
eview

 of E
P

A
's S

tandards. N
ational A

cadem
ies P

ress, W
ashington D

.C
. p 13. 

19. 
"S

ince the current scientific thought is that the cariostatic activity 
of fluoride is m

ainly due to its topical effects, the need to provide system
ic fluoride 

supplem
entation for caries prevention is questionable."  E

uropean C
om

m
ission. (2005). 

The S
afety of Fluorine C

om
pounds in O

ral H
ygiene P

roducts for C
hildren U

nder the A
ge 

of 6 Y
ears. E

uropean C
om

m
ission, H

ealth &
 C

onsum
er P

rotection D
irectorate-G

eneral, 
S

cientific C
om

m
ittee on C

onsum
er P

roducts, S
eptem

ber 20. 

20. 
“The results of m

ore recent epidem
iological and laboratory studies 

can be sum
m

arized by stating that posteruptive (topical) application of fluoride plays the 
dom

inant role in caries prevention." H
ellw

ig E
, Lennon A

M
. (2004). S

ystem
ic versus 

topical fluoride. C
aries R

esearch 38: 258-62. 

21. 
"W

hen it w
as thought that fluoride had to be present during tooth 

m
ineralisation to 'im

prove' the biological apatite and the 'caries resistance' of the teeth, 
system

ic fluoride adm
inistration w

as necessary for m
axim

um
 benefit. C

aries reduction 
therefore had to be balanced against increasing dental fluorosis. The 'caries resistance' 
concept w

as show
n to be erroneous 25 years ago, but the new

 paradigm
 is not yet fully 
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adopted in public health dentistry, so w
e still aw

ait real breakthroughs in m
ore effective 

use of fluorides for caries prevention."  Fejerskov O
. (2004). C

hanging paradigm
s in 

concepts on dental caries: consequences for oral health care. C
aries R

esearch 38: 182-
91. 

22. 
“C

urrent evidence strongly suggests that fluorides w
ork prim

arily 
by topical m

eans through direct action on the teeth and dental plaque. Thus ingestion of 
fluoride is not essential for caries prevention." W

arren JJ, Levy S
M

. (2003). C
urrent and 

future role of fluoride in nutrition. D
ental C

linics of N
orth A

m
erica 47: 225-43. 

23. 
"[T]he m

ajority of benefit from
 fluoride is now

 believed to be from
 

its topical, rather than system
ic, effects." 

B
rothw

ell D
, Lim

eback H
. (2003). 

B
reastfeeding is protective against dental fluorosis in a nonfluoridated rural area of 

O
ntario, C

anada. Journal of H
um

an Lactation 19: 386-90.  

24. 
"For a long tim

e, the system
ic effect of fluoride w

as regarded to be 
m

ost im
portant, resulting in recom

m
endations to use fluoride supplem

ents such as 
tablets or drops. H

ow
ever, there is increasing evidence that the local effect of fluoride at 

the surface of the erupted teeth is by far m
ore im

portant." Zim
m

er S
, et al. (2003). 

R
ecom

m
endations for the U

se of Fluoride in C
aries P

revention. O
ral H

ealth &
 

P
reventive D

entistry 1: 45-51. 

25. 
"B

y 1981, it w
as therefore possible to propose a paradigm

 shift 
concerning the cariostatic m

echanism
s of fluorides in w

hich it w
as argued that the 

predom
inant, if not the entire, explanation for how

 fluoride controls caries lesion 
developm

ent lies in its topical effect on de- and rem
ineralization processes taking place 

at the interface betw
een the tooth surface and the oral fluids. This concept has gained 

w
ide acceptance... W

ith today's know
ledge about the m

echanism
s of fluoride action, it is 

im
portant to appreciate that, as fluoride exerts its predom

inant effect... at the tooth/oral 
fluid interface, it is possible for m

axim
um

 caries protection to be obtained w
ithout the 

ingestion of fluorides to any significant extent." A
oba T, Fejerskov O

. (2002). C
ritical 

R
eview

 of O
ral B

iology and M
edicine 13: 155-70. 

26. 
"[F]luoride's predom

inant effect is posteruptive and topical."  
 C

enters for D
isease C

ontrol and P
revention. (2001). R

ecom
m

endations for U
sing 

Fluoride to P
revent and C

ontrol D
ental C

aries in the U
nited S

tates. M
orbidity and 

M
ortality W

eekly R
eport 50(R

R
14): 1-42. 

27. 
V

ieira, Lim
eback (2003) 463 reported a correlation in unerrupted 3

rd 
m

olars betw
een dentin fluoride concentration and dental fluorosis but not enam

el 
fluoride concentration and dental fluorosis and no correlation betw

een dentin and 
enam

el fluoride concentrations in the sam
e tooth.  V

iera, Lim
eback (2003) suggest 

dentin fluoride concentration m
aybe the best biom

arker for chronic fluoride ingestion.   
V

ieira, Lim
eback (2003) P

art A
 and B

 of Figure 2 below
. 
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B
oth dentin and enam

el appear to reflect a higher concentration of fluoride w
ith 

dental fluorosis, but there does not appear to be a fluoride concentration in enam
el or 

dentin w
hich w

ould “prevent” dental fluorosis.  G
etting fluoride concentrations in dentin 

and enam
el below

 100 ppm
 w

ould certainly reduce dental fluorosis but not elim
inate the 

occurrence.    
 

28. 
A

rnstrong (1963) reported, “enam
el fluoride of sound or carious 

third m
olars w

as not found to be different in persons of com
parable age.” 464 

 
29. 

A
 confounding factor is fluoride contributing to a delay in tooth 

eruption found in som
e studies. 465  S

tudies com
pare chronological age rather than dental 

age.  A
 delay in tooth eruption w

ould protect the tooth for a few
 m

onths; how
ever, a life 

tim
e benefit does not necessarily follow

.  
 W

ithout a relationship betw
een fluoride concentrations in tooth structure 

and dental caries, recom
m

endations for optim
al fluoride concentrations in teeth are not 

possible, yet absolutely essential.  N
ot until an optim

al fluoride concentration in the teeth 
is determ

ined can an optim
al serum

 or optim
al daily intake be determ

ined.  S
erum

 
fluoride levels should be based on safety rather than efficacy. 

 H
H

S
/C

D
C

 and the E
P

A
 need to clearly and publicly show

 how
 they 

determ
ine and publicly state their conclusion on the optim

al fluoride concentration for 
dentin, enam

el, serum
, w

ater and total exposure for the prevention of dental caries. 
 

B
. D

ental Fluorosis is a Sign, a B
iom

arker, of Previous Excess Fluoride 
during the D

evelopm
ent of the Tooth. 

 
1. 

Jim
enez-Farina (2011) 466 reported, “The dose-response 

association betw
een intake and dental fluorosis in perm

anent teeth suggests that the 
critical lim

it of 0.05-0.07 m
g/kg body w

eight is not safe.”   The new
 increased E

P
A

 R
fD

 to 
0.08 m

g/kg/day is a relative consideration, does not include all sources or all persons, 
and certainly not safe. 
�������������������������������������������������������������

464 A
rm

strong W
D

, Singer L. Fluoride contents of enam
el of sound and carious hum

an teeth: A
 reinvestigation. J dent R

es 
1963;42(1):133-6. 
465 A

ppendix 99 D
elay in Tooth Eruption 

466 Jim
enez-Faran M

, et al.  Fluoride C
onsum

ption and Its Im
pact on O

ral H
ealth, Int. J. Environ. R

es. Public H
ealth, 2011, 8, 148-

160.  O
pen access as of 2/25/11 http://w

w
w

.m
dpi.com

/1660-4601/8/1/148/pdf A
ppendix 88 
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2. 

A
lthough dental fluorosis is principally found in areas w

ith excess 
endem

ic fluoride in w
ater, dental fluorosis is now

 reported in over 40%
 of U

S
A

 children. 
 

3. 
A

gain, E
P

A
 m

ust determ
ine w

hat percentage of children are 
expected to have dental fluorosis and other harm

 from
 excess fluoride ingestion at an 

R
fD

 of 0.08 m
g/kg/day.   

 
4. 

The Jim
enez-Farina (2011) 467 dental exam

iners w
ere confident 

that only 4.4%
 of the children w

ere w
ithout dental fluorosis.   O

nly 22%
 consum

ed 
fluoridated salt.  The urine fluoride concentration indicated the children w

ere consum
ing 

a “norm
al” (currently considered norm

al) am
ount of fluoride but the vast m

ajority w
ere 

show
ing signs of excess fluoride ingestion.  E

ither “norm
al” is too high or unknow

n 
confounding factors, such as synergistic chem

icals, are increasing risk. 
 

5. 
Jim

enez-Farina (2011) 468 reported a reduction in D
M

FT (decayed 
m

issing filled teeth) w
ith children positively having dental fluorosis; how

ever, the relative 
reduction out of a total of 128 surfaces w

as only about half a percent.  W
ith a m

oderate 
fluoride concentration in w

ater of 0.18-0.44 ppm
, significant dental fluorosis just from

 the 
w

ater w
ould not generally be expected and H

H
S

 proposed 0.7 ppm
 F in w

ater is about 
double the concentration w

hich w
as found not safe.  The study did not include the 

confounding effect of delayed tooth eruption w
ith fluoride exposure. 

 
6. 

E
levation: The m

oderately high altitude of about 7,000 feet could 
be a factor for the excessively high dental fluorosis.   If so, E

P
A

 needs to provide 
w

arnings for those at high elevations. 
 

7. 
Toothpaste: C

hildren w
ith dental fluorosis generally brushed tw

ice 
a day w

ith toothpaste covering the brush both increasing fluoride exposure and 
toothbrush exposure.   
 

8. 
C

aries reduction: The reduction of dental caries could be a sign of 
m

ore frequent hom
e dental hygiene and have nothing to do w

ith increased fluoride 
intake as seen w

ith the dental fluorosis.  In other w
ords, the dental fluorosis could be a 

sign of m
ore brushing rather than efficacy of fluoridation.   

 
9. 

C
aries reduction: The children w

ith less fluorosis m
aybe using 

less topical toothpaste w
hich is show

n to reduce dental caries. 
 

10. 
O

ther m
edical conditions such as calcium

 deficiency, pH
 

disorders, urinary flow
 disturbances, and renal m

anagem
ent of fluorides and diet over 

long term
 w

ere not considered for confounding effects. 
 

11. 
E

ruption tim
e of the teeth w

as not considered.  S
om

e have 
reported a delay in tooth eruption w

ith excess fluoride ingestion and the reduction of 
tooth decay could be sim

ply a m
atter of less tim

e of the tooth exposed to the oral 
�������������������������������������������������������������

467 Jim
enez-Faran M

, et al.  Fluoride C
onsum

ption and Its Im
pact on O

ral H
ealth, Int. J. Environ. R

es. Public H
ealth, 2011, 8, 148-

160.  O
pen access as of 2/25/11 http://w

w
w

.m
dpi.com

/1660-4601/8/1/148/pdf 
468 Jim

enez-Faran M
, et al.  Fluoride C

onsum
ption and Its Im

pact on O
ral H

ealth, Int. J. Environ. R
es. Public H

ealth, 2011, 8, 148-
160.  O

pen access as of 2/25/11 http://w
w

w
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dpi.com
/1660-4601/8/1/148/pdf 
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environm
ent. 

 
 

D
ental fluorosis is a sign, a biom

arker of excess fluoride ingestion. For exam
ple, 

obesity is a sign of excess ingestion of calories and m
ust not be considered the only 

adverse effect of an im
balance of caloric intake.  Likew

ise, dental fluorosis is a sign of 
excess fluoride ingestion and m

ust not be considered the only adverse effect of an 
im

balance of fluoride intake.  It is scientifically irrational to expect a highly toxic 
enzym

atic substance like fluoride to show
 a direct biom

arker sign of excess intake w
ith 

dam
age lim

ited to only teeth (as considered by H
H

S
) and bones (included by E

P
A

). 
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XXII      SER
U

M
: ITSD

A
 C

D
C

 R
EC

O
M

M
EN

D
ED

 SA
FE SER

U
M

 FLU
O

R
ID

E LEVEL 
<0.02 PPM

 SH
O

U
LD

 B
E R

ED
U

C
ED

 TO
 <0.01 PPM

 FO
R

 A
D

U
LTS A

N
D

 < 0.005 
PPM

 FO
R

 IN
FA

N
TS A

N
D

 C
H

ILD
R

EN
. 

  
W

ith no apparent benefit from
 increasing serum

 fluoride concentrations, safety 
should be the prim

ary determ
ining factor for concentration.   

 
A

. 
Serum

 Fluoride C
oncentrations are an Essential M

easurem
ent of 

Individual Fluoride B
urden. 

 
3. 

The C
D

C
 reasonably reports,  

 “N
orm

al serum
 fluoride levels are <20 m

cg/L. . . ” 469 (<0.02 ppm
).    

 Less than 0.02 ppm
 fluoride serum

 should be protective for m
ost adults if the 

concentration is acute; how
ever, <0.01 ppm

 fluoride fasting serum
 concentration should 

be a target norm
al.  Infants and children should have a norm

al fluoride fasting serum
 

<0.005 ppm
.    A

chieving those levels is possible and reasonable and w
ill give patients 

and doctors a target to reduce risks for high risk individuals.  Fetal fluoride serum
 

concentrations m
ay need to be even m

ore protective and m
ust be determ

ined to protect 
developm

ent of the fetal brain.  
 2. 

Itai (2010) 470 found m
ean serum

 fluoride concentrations at 0.009 
ppm

.  O
ur 10%

 higher target of <0.01 ppm
 is certainly achievable.   

 
3. 

H
ossney (2003) 471 “the fluoride levels in m

others' m
ilk reflected 

the serum
 levels of their ow

n infants.”  M
ore than half of m

other’s m
ilk tested in a 

C
anadian study 472had no detectible fluoride and a m

ean 0.004 ppm
 for m

others not on 
fluoridated w

ater.  O
ur recom

m
ended <0.005 ppm

 serum
 fluoride concentration is a 

reasonable target at this tim
e. 

 
4. 

V
illa (2010) considered a reasonable concept to evaluate a 

m
easured balance of fluoride retention w

here there is a “neutral” balance betw
een intake 

and excretion.  “N
eutral fluoride balances w

ere predicted w
hen the TD

FI (total daily 
fluoride intake) w

as equal to approxim
ately 0.07 m

g F/day for children and 0.8 m
g F/day 

for adults.”  473   W
ith a “neutral fluoride balance” our recom

m
ended serum

 fluoride levels 
are perhaps high.    

A
 14 kg child at our recom

m
ended <0.005 m

g/kg/day TD
FI w

ould ingest 
0.07 m

g F/day and have a reasonably “neutral” balance but heavier children w
ould not 

be protected.  In contrast, the E
P

A
 proposed R

fD
 of 0.08 m

g/kg/day w
ould be sixteen 

tim
es higher. 

�������������������������������������������������������������

469 http://w
w

w
.bt.cdc.gov/agent/sulfurylfluoride/casedef.asp  A

ccessed 2/9/11 
470A

ppendix 17: Itai K
 et al, Serum

 ionic fluoride concentrations are related to renal function and m
enopause status but not to age in a 

Japanese general population. C
lin C

him
 A

cta. 2010 Feb;411 (3-4):263-6.  
471 H

ossney E, R
eda S, M

arzouk S, D
iab D

, Fahm
y H

. Serum
 fluoride levels in a group of Egyptian infants and children from

 C
airo 

city.  A
rch Environ H

ealth.  2003 M
ay;58(5):306-15. 

472 N
R

C
 (2006) 

473 V
illa A

 et al, R
elationships betw

een Fluoride Intake, U
rinary Fluoride E

xcretion and Fluoride R
etention in C

hildren and 
A

dults: A
n A

nalysis of A
vailable D

ata. C
aries R

es 2010:44:60-68. 
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A
n 80 kg adult at our recom

m
ended <0.01 m

g/kg/day TD
FI w

ould ingest 
0.8 m

g F/day.   In contrast, the E
P

A
 proposed R

fD
 of 0.08 m

g/kg/day X
 80 kg = 6.4 

m
g/day w

ould be eight tim
es higher than a “neutral fluoride balance” or hom

eostasis.  
 

 5. 
To the question of w

hat is a safe serum
 fluoride level, the C

D
C

 
suggests less than <0.02 ppm

 and research w
ould suggest  a chronic serum

 fluoride 
concentration goal of <0.01 ppm

 (S
andhu 2009, X

iang 2005, V
illa 2010, H

ossney 2003, 
etc).    A

n upper lim
it of 0.02 ppm

 serum
 fluoride suggested by the C

D
C

 w
ith a goal of 

<0.01 ppm
 serum

 fluoride or 0.01 m
g F/kg/day appears to be reasonable for adults. 

 
6. 

S
andhu used controls w

ith m
ean fluoride serum

 at 0.0421 ppm
, 

and reported bone-form
ing tum

ors at 0.072 ppm
 and osteosarcom

a at 0.143 ppm
.  

S
andhu’s controls w

ere too high.   R
athee

474 (below
) reported serum

 fluoride for controls 
w

ithout stones at 0.025 ppm
 (close to C

D
C

’s 0.02 ppm
) and subjects at 0.12 ppm

.    
H

istorically, S
inger 475 reported a value of 8 m

icrom
olar (0.15 p.p.m

.) as a “norm
al” serum

 
fluoride level w

hich is no longer considered “norm
al” or safe.   

 
7. 

The N
R

C
 (2006) report for the E

P
A

 refereneced fluoride serum
 

levels over 300 tim
es in their report and serum

 fluoride concentrations m
ust be 

considered by H
H

S
/C

D
C

: 
 

Fluoride concentrations in bodily fluids (e.g., urine, plasm
a, serum

, saliva) are 
probably m

ost suitable for evaluating recent or current fluoride exposures or 
fluoride balance (intake m

inus excretion), although som
e sources indicate that 

sam
ples obtained from

 fasting persons m
ay be useful for estim

ating chronic 
fluoride 

intake 
or 

bone 
fluoride 

concentrations 
(e.g., 

E
ricsson 

et 
al. 

1973; 
W

aterhouse et al. 1980). 
 

8. 
D

en B
esten in the E

P
A

 (2010) R
S

C
 review

 stated at least 5 tim
es 

the concept “that serum
 fluoride levels w

ould be the m
ost useful m

easurem
ent, but 

these levels are not available.” 476   
 

D
en B

esten m
akes a reasonable call.  R

epeated calls over m
any years have been 

m
ade for m

ore serum
 fluoride studies. H

ow
ever, enough serum

 fluoride evidence has 
been gained for E

P
A

 to m
ake a m

ore reasoned recom
m

endation inclusive of serum
 

fluoride concentrations.    
 

Teotia, com
pared fluoride intake and plasm

a fluoride levels.  O
ne of the m

ain 
differences in plasm

a and serum
 is fibrinogen and the ionic levels are reasonably 

com
parable, although not exactly the sam

e.  E
ven at about 3 m

g/day exposure, total 
fluoride plasm

a levels exceed 0.10 m
g/L (ppm

), above studies show
ing serum

 fluoride at 
that concentration w

ith reduced IQ
, tum

ors, cancer, fractures and fluorosis. 

In vitro studies show
 hepatocellularcarcinom

a at 0.06 ppm
, neuroblastom

a starting at 
�������������������������������������������������������������
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475 A
s reported by Taves, either in Singer, L and A

rm
strong, W

.D
. J. A

pp. Physiol., 15,508 (1960) or the sam
e authors in A

nal. 
B

iochem
., 10,495 (1965). 

476 D
en B

esten R
SC

 2010 report p 18, p 10, p 50, p 67, and again repeated on p 93. 
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0.001 ppm
.  Liver, kidney

477 and brain cells are dam
aged at very low

 concentrations.   
O

ur recom
m

endations of <0.1 ppm
 urine, <0.001 ppm

 serum
, and R

fD
 of <0.01 m

g 
F/kg/day  for adults at this tim

e are reasonable goals.  The E
P

A
’s proposed 0.08 m

g 
F/kg/day R

fD
 w

ill increase harm
, disease, risk and is not protective. 

A
t 

0.02 
ppm

 
cell 

m
itochondrial 

dam
age 

is 
seen 

and 
reduction 

in 
cellular 

antioxidant defenses are reported, B
arabier (2010)  The C

D
C

’s serum
 fluoride of <0.02 

ppm
 is not protective at chronic levels and <0.01 ppm

 is a m
ore reasonable goal. 

The graph below
 is again provided for an overview

 of som
e serum

 fluoride 
studies.  B

ased on the evidence available, the C
D

C
’s <0.02 ppm

 serum
 fluoride w

ould 
be just below

 m
ost O

steosarcom
a, IQ

 loss, bone tum
ors, and skeletal fluorosis.   The 

C
D

C
’s <0.02 ppm

 m
ay not be protective for everyone and is w

ithout an adequate m
argin 

of safety.  O
ur <0.01 ppm

 adds a reasonable m
argin of safety for chronic serum

 fluoride 
levels.   

Looking closer at the C
D

C
’s <0.02 ppm

 safe serum
 fluoride levels indicates the focus 

w
as probably on an acute S

F adult exposure of fluoride rather than chronic exposure.  A
 

norm
al 

chronic 
adult 

fluoride 
serum

 
concentration 

of 
<0.01 

ppm
 

w
ould 

be 
m

ore 
reasonable and protective from

 cancer, brain dam
age, skeletal fluorosis and stones.   

 

������������������������������������������������������������

477 See A
ppendix 76 K

idney D
am

age  

0 ppm
 

0.05 ppm
 

0.1 ppm
 

0.15 ppm
 

0.2 ppm
 

0.25 ppm
 

0.3 ppm
 

H
um

an Serum
   Fluoride 

B
one Tum

ors 0.07 ppm
  (Sandhu 2009) 

W
here A

re W
e? 

O
steosarcom

a 0.14 ppm
 (Sandhu 2009) 

Singer  0.15  

Taves  0.013  

B
achinskii  0.21 

0.35 ppm
 

0.40 ppm
 

W
here Is H

A
R

M
? 

Xiang 0.04  
Xiang 0.04 

Sandhu 0.04 

Poulsen 0.008 Itai  0.007
  

(N
o Infant studies, no fetal studies)) 

B   

8 IQ
 Loss 0.08 ppm

 (Xiang 2003) 

S
keletal Fluorosis 0.064 ppm

 X
iang 2005 

K
idney stones 0.025 ppm

  
Taves  0.013 

C
D

C
 0.02 Torra 0.017 
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E
xtrapolating from

 the graphs by G
upta (2001) (N

R
C

 (2006 page 63) Figure 2-7  
(below

) for children and assum
ing a reasonable decline to zero (red dotted lines added 

to G
upta’s chart), and w

ith an intake at the E
P

A
’s proposed R

fD
 of 0.08 m

g/kg/day for a 
40 kg child w

ould be about 3.2 m
g/day of fluoride and an estim

ated average of 0.4 ppm
 

fluoride serum
 concentration.  The proposed R

fD
 is not protective of O

steosarcom
a, IQ

 
loss and increased m

ental retardation, bone tum
ors, skeletal fluorosis, kidney stones 

and dental fluorosis. 

 
 

 
S

erum
 F C

oncentration 
 

 
 

   
 

 
 

E
P

A
 R

fD
 

 
0.4     ppm

  
O

steosarcom
a  

0.14   ppm
 

IQ
 loss  

 
0.08   ppm

 
B

one Tum
ors  

0.07   ppm
 

S
keletal Fluorosis 

0.064 ppm
 

K
idney S

tones  
0.025 ppm

 
 

 

Infant serum
 fluoride levels reflect m

other’s m
ilk fluoride concentrations.  It 

stands to reason, if an individual had no fluoride exposure they w
ould have no fluoride in 

their serum
.   Therefore, the G

upta (2001) graphs of children m
ean serum

 levels w
ould 

logically start from
 zero and at about 12 m

g/day, serum
 fluoride appears to peak for 

children at about 1.1 ppm
 w

ith the kidneys m
axed out.   P

resum
ably kidneys w

ould be 
m

ost effective w
ith very low

 concentrations.  

Fluoride serum
 m

easurem
ents have the advantage of not only evaluating fluoride 

w
ater concentration but also fluoride intake from

 other sources.  For exam
ple, if the 



����

m
ean serum

 fluoride concentration in a com
m

unity is 0.01 ppm
 and a child show

s a 
m

easured 0.1 ppm
 serum

 fluoride concentration, the clinician and parent can w
ork w

ith 
the child to reduce fluoride intake such as sw

allow
ing toothpaste, diet, m

edications or 
other sources of excess exposure along w

ith kidney function diagnosis. 

O
nce again, X

iang com
pared serum

 fluoride levels in tw
o villages, the control 

w
hich had 0.04 ppm

 ionic fluoride serum
 (m

ean IQ
 100) and the subject village w

ith 0.08 
ppm

 ionic fluoride serum
 (m

ean IQ
 92) and provided the graph below

 left.  X
iang's study 

com
pares favorably w

ith the increase in m
ental retardation for the 50 states of the U

S
A

 
w

hen ranked on the percentage of the w
hole population on fluoridated w

ater, graph on 
the right.  R

em
em

ber, 0.08 ppm
 in serum

 is bad and 0.04 ppm
 is better but m

ay not be 
protective for brain dam

age and 0.04 ppm
 is double C

D
C

’s <0.02 ppm
 norm

al.    

“H
anhijärvi and P

entillä (1981) reported elevated serum
 fluoride in patients w

ith 
cardiac failure.”  (N

R
C

 2006, p 82)  S
ee A

ppendix 77. 

The graph below
 ranking the 50 U

S
A

 states on the percentage of each state’s 
population on fluoridated w

ater supports the w
ork of H

anhijarvi (1981) finding about a 
20%

 increase in C
V

D
 in fluoridated com

m
unities. 
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H
ossney (2003) 478 reported, “the fluoride levels in m

others' m
ilk reflected the 

serum
 levels of their ow

n infants.”  The E
P

A
 m

ust not increase the fluoride serum
 levels 

of infants higher than the fluoride serum
 levels of infants on m

other’s m
ilk.   

 
“The m

ean and m
edian serum

 fluoride levels of 168 representative D
anish adults 

w
ere 

470±270 
and 

400 
nm

ol/L 
(0.0089±0.00513 

and 
0.0076 

m
g/L), 

respectively 
(P

oulsen et al. 1994). Levels w
ere significantly higher in urban inhabitants than rural 

inhabitants and increased significantly w
ith age.” 479  The D

anes have reduced dental 
decay to sim

ilar levels as the U
S

A
 and serum

 fluoride levels are very low
, sim

ilar to the 
fluoride concentration in breast m

ilk.  B
oth m

ean and m
edian serum

 fluoride levels are 
below

 our recom
m

ended 0.01 m
g/L (ppm

) and those above 0.01 m
g/L should evaluate 

their intake of fluoride to low
er their fluoride serum

 concentration. 

 
The C

D
C

 less than 0.02 ppm
 serum

 fluoride w
ould appear to be at the highest 

edge of risk w
ith no m

argin of safety.  Torra
480 at 0.017 and Taves

481 at 0.013 ppm
 

serum
 fluoride are m

ore protective and w
ould include the m

ajority of P
aulsen’s cohorts.  

A
 m

ean serum
 fluoride level at 0.013 ppm

 is close to reasonable and just below
 current 

studies 
of 

skeletal 
fluorosis, 

bone 
tum

ors, 
IQ

 
loss, 

and 
osteosarcom

a 
and 

is 
a 

reasonable goal for adults.   O
ur recom

m
ended serum

 fluoride level, <0.01 ppm
, is low

er 
than the m

ean fluoride of Torra and Taves because m
ean is not protective and still does 

not provide an adequate m
argin of safety.  H

ow
ever, <0.01 ppm

 serum
 fluoride is a 

reasonable com
prom

ise for adult serum
 fluoride concentration.   

 
From

 <0.01 ppm
 adult serum

 fluoride concentration, 0.005 ppm
 children serum

 
fluoride concentration and 0.000 ppm

 infant serum
 fluoride concentration, w

ater fluoride 
concentration should have a M

C
LG

 of zero ppm
.    
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478 H
ossney E, R

eda S, M
arzouk S, D

iab D
, Fahm

y H
. Serum

 fluoride levels in a group of Egyptian infants and children from
 C

airo 
city.  A

rch Environ H
ealth.  2003 M

ay;58(5):306-15. 
479 A

TSD
R

 Toxicological Profile for Fluorides, H
ydrogen Fluoride, and Fluorine. Septem

ber 2003. p 228. 
480 A

ppendix 100 Torra 
481 A

ppendix 102 Taves 
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U

rine fluoride concentration is another im
portant m

easurem
ent for general 

population trends and m
ean fluoride concentrations.  If the kidneys are w

orking w
ell, the 

excretion of fluoride m
ay reflect individual exposure.   H

ow
ever, a low

 fluoride urine 
concentration m

ay sim
ply reflect kidney disablity.  Fluoride serum

 levels are a better 
m

easurem
ent of individual fluoride body burden and tooth fluoride concentration a better 

m
easurem

ent of the target organ.   
  Table 9 from

 the N
R

C
 (2006) report indicates a ratio for a m

oderate 0.39 m
g/L 

fluoride in w
ater to fluoride urine concentration of 1.14 m

g/L, alm
ost three tim

es m
ore 

concentrated in urine.   W
hen fluoride exposure increases, the ratio decreases and 

reaches alm
ost 1:1 at current M

C
LG

 levels of fluoride exposure.   R
em

em
ber, the 

am
ount of w

ater ingested is m
ore than excreted in the urine. A

 1:1 ration of fluide in 
w

ater to fluoride in urine m
eans the tissues are retaining large am

ounts of fluoride.  
 

   
 

 A
. 

Jim
enez-Farina (2011) 482 reported m

ore than 60%
 of children 11-12 years 

old in their study had dental fluorosis w
ith an estim

ated fluoride intake of 0.05 
m

g/kg/day, (proposed E
P

A
 R

fD
 is 0.08 m

g/kg/day) estim
ated 1.1 m

g/day fluoride intake, 
fluoride concentration in hom

e w
ater and bottled w

ater ranged from
 0.18-0.44 ppm

 
(about half of H

H
S

 recom
m

endation and about 10%
 of E

P
A

 M
C

LG
), and consistent w

ith 
urine concentration of about 0.57 ppm

 (consistent w
ith Table 9 of the N

R
C

 report). 483   
The E

P
A

’s proposed 0.08 relative dose response w
ould be expected to have even 

higher dental fluorosis rates. 
 

B
. 

Jim
enez-Farina (2011) study had about half the concentration of fluoride 

in w
ater proposed by H

H
S

 (0.7 ppm
) and far m

ore than the E
P

A
’s 4 ppm

 M
C

L/M
C

LG
 

and w
ith confidence found only 4.4%

 w
ithout dental fluorosis.   In other w

ords, cohorts 
did not have protection from

 excess total fluoride intake w
ith about half the concentration 

of fluoride in w
ater, as proposed by H

H
S

 and less than 10%
 E

P
A

’s M
C

LG
.   U

rine 
fluoride concentrations w

ere low
er than the N

R
C

 table 9 w
ould expect.  The question, 

�������������������������������������������������������������

482 Jim
enez-Faran M

, et al.  Fluoride C
onsum

ption and Its Im
pact on O

ral H
ealth, Int. J. E

nviron. R
es. P

ublic H
ealth, 2011, 

8, 148-160.  O
pen access as of 2/25/11 http://w

w
w

.m
dpi.com

/1660-4601/8/1/148/pdf 
483 A

lthough 0.57 ppm
 fluoride concentration in the urine w

as considered w
ithin the norm

al range (0.2-3.2 ppm
), the 

norm
al range is not protective.  Li (2009) 483 reported 0.59 m

gF/L urine w
ith w

ater concentration of 0.32 m
gF/L drinking 

w
ater.  Jim

enez-Farina (2011), Li (2009) and O
porow

ska-M
oszyk (1997) are consistent at low

 levels of fluoride in w
ater, 

urine fluoride concentrations should approach triple the w
ater fluoride concentrations.  A

 neutral balance of fluoride w
ould 

expect about three tim
es the concentration of fluoride in the urine.   
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“W
hy?” m

ust be answ
ered. 

  
Jim

enez-Faran (2011) estim
ated cohorts had fluoride from

 other sources than 
just w

ater and total fluoride intake of 0.05 m
g/kg/day resulting in 0.57 ppm

 in their urine.   
W

ould our recom
m

ended <0.01 m
g/kg/day total fluoride intake have been protective? 

Y
es.  B

ased on the ratio above of 0.05 : 0.57, if ingestion of fluoride had been reduced to 
0.01 m

g/kg/day instead of 0.05 m
g/kg/day, fluoride urine w

ould have been approxim
ately 

0.1 ppm
.    A

 goal for fluoride urine concentration is reasonable and should be <0.1 ppm
.  

 
C

. 
Franco (2009) 484 in a sm

aller study, estim
ated children’s fluoride intake of 

0.07 and 0.08 m
g/kg/day.  U

rinary fluoride concentrations w
ere 0.8 to 0.9 m

gL 
(com

pared to 0.57 m
g/L in Jim

enez-Faran above).  55%
 of fluoride ingested w

as from
 

toothpaste.  Total daily fluoride intake w
as considered above threshold.  A

bout 70%
 of 

fluoride ingested w
as retained.   

 
D

. 
The C

D
C

’s
485 suggestion of 0.2 to 3.2 m

g/L norm
al range for fluoride 

urine appears too high and not protective of fluorosis, neurological disorders or cancer 
and tum

ors.  E
ven the 0.2 m

g/L w
ould have a slim

 chance of achieving a 0.02 ppm
 

fluoride serum
 concentration.  H

H
S

 reduction of fluoride added to drinking w
ater to 0.7 

ppm
 is not protective and w

ould not provide a “neutral balance” of fluoride in the body, 
see N

R
C

 (2006) Table 9 above.  The E
P

A
’s recom

m
ended R

fD
 is out of reason and not 

protective of the public. 

H
H

S
/C

D
C

/E
P

A
 is regulating the concentration of fluoride in w

ater w
ith the correct 

assum
ption that increased fluoride in the w

ater w
ill increase fluoride concentration in the 

serum
.  To assum

e an increased serum
 fluoride concentration is safe and w

ill result in 
an increased tooth fluoride concentration is not unreasonable.  H

ow
ever, the resulting 

increase in fluoride dentin and enam
el m

ust show
 reduced dental caries, and to date, 

such evidence is lacking.   

It should com
e as no surprise that one of the N

R
C

 (2006) recom
m

endations to 
the E

P
A

 w
as:  

“A
dditional studies on the relationship betw

een individual fluoride exposures and 
m

easurem
ents of fluoride in tissues (especially bone and nails) and bodily fluids 

(especially 
serum

 
and 

urine) 
should 

be 
conducted. 

S
uch 

studies 
should 

determ
ine both absolute intakes (m

g/day) and body-w
eight norm

alized intakes 
(m

g/kg/day).” (N
R

C
 2006, p. 72) 

H
H

S
/C

D
C

/E
P

A
 has a flaw

ed assum
ption by focusing on the concentration of 

fluoride in w
ater.  E

P
A

 has not found good studies on relative dose concentration 
because researchers are m

oving to m
easured evidence in hum

an tissue and fluids.   

The 
fluoride 

concentration 
in 

w
ater 

is 
not 

the 
definitive 

health 
end 

point.  

�������������������������������������������������������������

484 A
ppendix 5 Franco F U

rine 
485 http://w

w
w

.cdc.gov/niosh/docs/2003-154/pdfs/8308.pdf  A
ccessed 2/9/11 
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C
onsidering only dental fluorosis or dental caries is delayed by about six years and 

w
ithout individual specificity.   A

ll a parent, doctor or the H
H

S
/C

D
C

/E
P

A
 can do w

hen 
the adult teeth erupt w

ith fluorosis is say, “oops” too m
uch fluoride several years ago.  

W
ith fluoride serum

 m
easurem

ents during routine blood or urine w
ork, parents can 

detect excess fluoride years before it is too late.    

R
ather 

than 
focusing 

on 
fluoride 

concentration 
in 

“w
ater”, 

the 
C

D
C

/E
P

A
/H

H
S

/FD
A

 need to focus on fluoride concentration in people. 

A
 num

ber of param
eters affect the uptake, retention and excretion of fluoride and 

these are individually highly variable.   R
egulating the concentration of fluoride in w

ater 
in order to regulate the concentration of fluoride in serum

 to finally regulate the fluoride 
concentration in teeth is problem

atic w
ith m

ultiple estim
ates and assum

ptions and not 
protecting the public.  

C
onsidering only dental fluorosis, the N

ational A
cadem

y of S
ciences (N

A
S

), to 
avoid m

oderate fluorosis (yellow
 or brow

n teeth), recom
m

ended a daily intake of 
fluoride, from

 all sources, and should not exceed:  
 - -0.01 m

g/day for 0 – 6-m
onth-olds  

 -- 0.5 m
g/day for 7 through 12 m

onths   
-- 0.7 m

g/day for 1 – 3-year-olds.   
 

The proposed E
P

A
 R

fD
 of 0.08 m

g F/kg/day w
ould not be protective just for 

m
oderate dental fluorosis for any child over 9 kg.   
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XXIV. 
TH

E H
H

S R
EC

O
M

M
EN

D
ED

 R
ED

U
C

TIO
N

 O
F FLU

O
R

ID
E C

O
N

C
EN

TR
A

TIO
N

 
IN

 PU
B

LIC
 W

A
TER

 TO
 0.7 PPM

 A
N

D
 EPA

 R
fD

 D
O

 N
O

T PR
O

TEC
T TH

E PU
B

LIC
 

FR
O

M
 H

A
R

M
. 

 
H

H
S

 provided guidance to low
er the concentration of fluoride based m

ainly on 
four considerations covered below

: 
 

A
. 

“S
cientific evidence related to effectiveness of w

ater fluoridation on caries 
prevention and control across all age groups  

B
. 

Fluoride in drinking w
ater as one of several available fluoride sources  

C
. Trends in the prevalence and severity of dental fluorosis  

D
. C

urrent evidence on fluid intake in children across various am
bient air 

tem
peratures.” 

 A
. 

H
H

S and EPA
 O

verriding Prem
is is Flaw

ed.  A
 balanced review

 of 
the scientific evidence does not find fluoridation prevents caries 
across all age groups. 

  
E

ffectiveness:  H
H

S
 cherry picked the evidence and failed to include research 

finding no benefit, confounding factors, lack of econom
ic benefit, lack of 

increased decay after cessation, and m
uch m

ore.  486  E
P

A
 scientists are correct, 

fluoridation no longer reduces tooth decay if it ever did.  In contrast, H
H

S
 uses 

prevailing bias. 
 The history of m

edicine and dentistry is replete w
ith flaw

ed theories.  Ioannidis 
(2005) reported, “There is increasing concern that m

ost current published research 
findings are false. . . M

oreover, for m
any current scientific fields, claim

ed research 
findings m

ay often be sim
ply accurate m

easures of the prevailing bias. In this essay, I 
discuss the im

plications of these problem
s for the conduct and interpretation of 

research.” 487 
 H

H
S

/C
D

C
/E

P
A

 m
ust review

 science of fluoride exposure, risks, safety, and 
benefit not from

 a bias to prove the traditional position is correct, but alw
ays keeping in 

m
ind that m

ost current published research findings are false.  H
H

S
/C

D
C

/E
P

A
 m

ust 
critically review

 all sides of the scientific controversy.  W
ithout inclusion of opposing 

view
s and a “third party” skilled in review

ing both sides of the literature for efficacy, 
H

H
S

/C
D

C
/E

P
A

 are putting the public in serious risk of harm
 w

ithout benefit.  
H

H
S

/C
D

C
/E

P
A

 have overriding blinders of prevailing bias preventing them
 from

 
seriously looking critically at both sides of the scientific research

488 on fluoridation.  A
 few

 
sam

ples from
 A

ppendix 72: 
 

�������������������������������������������������������������

486 For exam
ple, see A

ppendix 116 
487 See A

ppendix 93 Ioannidis (2005) W
hy M

ost Published R
esearch Findings A

re False.  PloS M
edicine,  A

ugust 2005, V
ol 2, Issue 

8, A
ccessed 2/23/11, C

urrently C
hief of Standford U

niversity’s Prevention R
esearch C

enter.  
http://w

w
w

.ncbi.nlm
.nih.gov/pm

c/articles/PM
C

1182327/pdf/pm
ed.0020124.pdf 

488 See A
ppendix 72 Lack of B

enefit 
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1. 
K

om
arek (2005) “O

ur analysis show
s no convincing effect of 

fluoride-intake on caries developm
ent.” 489  

4. 
C

olquhoun (1985) “In both areas the use of fluoride toothpastes 
and oral hygiene had been encouraged. W

hen the socioeconom
ic variable is 

allow
ed for, child dental health appears to be better in the unfluoridated areas.” 490 

5. 
Y

iam
ouyiannis, “D

ata from
 dental exam

inations of 39,207 school 
children, aged 5-17, in 84 areas throughout the U

nited S
tates are analyzed.  . . N

o 
statistically significant differences w

ere found in the decay rates of perm
anent teeth or 

the percentages of decay-free children.” 491 
6. 

O
ne huge m

onster of unknow
n confounding factor distorting  fluoride 

research is illustrated below
.   A

 significant decline in tooth decay from
 the 1930’s long 

before fluoridation w
as introduced is evident.  Indeed, one or m

ore unknow
n 

confounding factors has been decreasing dental caries starting long before fluoridation, 
fluoride toothpaste or fluoride dental products.   W

e m
ust repeat.  Long before the theory 

of ingesting fluoride w
as introduced, m

ost dental caries had been reduced.    C
arefully 

review
 the graph below

. 
  

 
                      

 
The graph above (m

odified by Lim
eback w

ith arrow
s and tim

elines for the 
introduction of other possible confounding factors) is probably the m

ost im
portant graph 

in the hundreds or thousands of pages presented to the H
H

S
/C

D
C

/E
P

A
 and should 

send chills of concern through any dentist, physician, researcher, scientists, prom
oter of 

fluoridation and the H
H

S
/C

D
C

 E
P

A
.  D

ental caries levels have been reduced and 
�������������������������������������������������������������

489 See A
ppendix 92: K

om
arek A

 et al, A
 B

ayesian analysis of m
ultivariate doubly-interval-censored dental data. B

iostatistics (2005), 
6, 1, pp. 145-155.  
490 A

ppendix 95 C
olquhoun (1985)  

491 A
ppendix 96 Y

iam
ouiannis 
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scientists don’t know
 w

hy.  A
ny claim

 for the efficacy of any m
ethod’s efficacy is 

interesting speculation but not fact.  
  

C
learly, one or m

ore confounding factors caused decay to drop about in half from
 

1930 to 1960.  N
o one has determ

ined these confounding factors, researchers are 
puzzled.  S

om
e suggest socioeconom

ics, perhaps chem
icals, drugs, access to year 

around fresh produce and/or other factors.   W
ithout know

ing and controlling for those 
unknow

n confounding factors w
hich have reduced dental caries by about 90%

, any 
research evaluating dental caries and fluoridation m

ay only be m
easuring far m

ore 
pow

erful confounding factors or the prevailing bias.    
 

 B
ecause the prevalence and incidence of dental decay has been a “m

oving 
target” decreasing by 90%

 over several decades from
 pow

erful unknow
n factors, any 

research using “before after studies” w
ill have serious bias.  This problem

 is noted in 
D

onagh (2000)“P
” below

  w
ho found only three studies w

hich w
ere not “before after 

studies.”   
 R

esearchers cannot assum
e all subpopulations or individuals w

ere reducing 
dental caries at the sam

e rates at the sam
e tim

e.  The m
oving target is not m

oving in 
unison. 
 

R
easonable m

inds should agree that before about 1960, the m
ajor national 

decay rates dropped w
ithout the help of fluoridation w

hich had not even started and 
w

ould not significantly be detected until m
easuring the 12 year olds having consum

ed 
fluoridated w

ater.  A
ny significant effect of fluoridation w

ould not have been m
easured 

until the m
id to late ‘60s perhaps ‘70s.   

 
 

 
D

o not forget the confounding factor of delayed tooth eruption in fluoridated 
com

m
unities of 6 m

onths to 2 years.   N
o research has corrected for the confounding 

factors w
hich resulted in decay reduction nor the confounding factor of delayed tooth 

eruption.  P
ut those tw

o huge confounding factors together and current fluoride/dental 
caries research is seriously com

prom
ised. 

  
C

om
paring predom

inantly fluoridated w
ith nonfluoridated countries during the 

next 30 (1970 to 2000) years is a reasonable consideration to evaluate the possible 
coincidental effect of fluoridation.  B

oth N
eurath

492 and C
hang

493 provide graphs below
 of 

W
H

O
 data during this later period.   The reduction in dental caries to low

er levels 
continued regardless of w

hether the country w
as fluoridated or not.   The evidence does 

not support the theory that fluoridation w
as a significant contributing factor for the 

continued reduction in dental caries.  D
ental caries dropped by m

ore than half before 
fluoridation and continued to drop at the sam

e rate in all developed countries regardless 
of fluoridation. 

�������������������������������������������������������������

492http://w
w

w
.fluoridealert.org/health/teeth/caries/w

ho-dm
ft.htm

l and http://w
w

w
.fluorideresearch.org/384/files/384324-325.pdf   

493 C
hen et al, B

M
J 5 O

ctober 2007   



�
����  

7. 
O

sm
unson (2007) 494 ranked the U

S
 states based on the percentage 

of the w
hole population in each country receiving fluoridated w

ater.  S
om

ething about 
socioeconom

ics is pow
erful.  The rich are healthier.  The percentage of the population 

on fluoridated w
ater does not appear to have a com

m
on cause w

ith dental health.   A
 

benefit from
 fluoridation is not detected.  (S

ee the graph below
.)   

 

 
 E

P
A

 is flaw
ed to put the public at risk w

ith the assum
ption fluoridation is effective in 

reducing dental caries.   G
athering a group of like m

inded biased individuals w
ill not 

reduce the bias and repeatedly publishing the sam
e bias does not reduce the bias.  

G
ood scientists m

ust constantly fight the tendency to cherry pick the literature and the 
review

ers to prove and support a desired position.  W
hile the controversy over 

fluoridation rages, no one is looking for those elusive factors w
hich have reduced the 

m
ajority of caries. 

  �������������������������������������������������������������

494 http://w
w

w
.fluorideresearch.org/404/files/FJ2007_v40_n4_p214-221.pdf  R

epeated from
 page 45 of first C

om
m

ents to H
H

S/C
D

C
. 
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B
. 

 “Fluoride in D
rinking W

ater as O
ne of Several A

vailable Fluoride 
Sources”  

 
E

stim
ating fluoride exposure w

ith num
erous sources of fluoride and confounding 

factors is unreliable.  A
ctual m

easured evidence of fluoride concentrations in serum
 and 

urine and urine excretion rate
495 is far m

ore precise and the scientific standard for m
any 

years.  S
tatistical estim

ates and assum
ptions based on historical studies is unreliable.  

Take “m
easurem

ents” of the host and target organs rather than estim
ates based on 

assum
ptions. 

 
C

. 
“Trends in the Prevalence and Severity of D

ental Fluorosis” 
 

The E
P

A
 is horribly flaw

ed to lim
it signs and sym

ptom
s of excess fluoride 

exposure only to dental fluorosis.  M
any people are being harm

ed from
 excess fluoride 

ingestion. These com
m

ents are full of exam
ples of health risks.  

 The E
P

A
 should include stakeholders on both sides of the controversy.  

C
osm

etic dentists treat the cosm
etic dam

age from
 fluoride and should be included in 

any review
 of fluoridation.  E

P
A

 internal review
s of fluoride exposure are sim

ply a review
 

of bias unless those opposed are included in the internatl review
s. 

 A
cadem

ic freedom
 can be m

essy, but w
ill provide greater safety than cherry 

picked research and researchers. 
 

                       �������������������������������������������������������������

495 A
ppendix 117 Extrand plasm

a urine 
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XXV. 
C

R
ITIC

A
L EVA

LU
A

TIO
N

 O
F H

H
S/C

D
C

 R
EFER

EN
C

ES 
 These com

m
ents are not a com

prehensive review
 of all references provided by 

H
H

S
/C

D
C

 as justification for low
er concentrations of fluoride in public w

ater.   A
nd 

H
H

S
/C

D
C

 list of references is incom
plete.  For exam

ple, the list does not appear to even 
include the N

R
C

 (2006) review
 of fluoride in drinking w

ater requested by the E
P

A
 w

hich 
is the m

ost com
prehensive and definitive review

 to date.   H
H

S
/C

D
C

 needs to clearly 
state their jurisdiction and w

hat their specific responsibilities encom
pass regarding 

fluoridation and total fluoride exposure.   D
oes H

H
S

/C
D

C
 have the sam

e procedures as 
the FD

A
 C

D
E

R
 for N

D
A

?  If not, w
hat are the differences and on w

hat C
ongressional 

authority does the H
H

S
/C

D
C

 evaluate the safety and efficacy of substances used w
ith 

the intent to prevent disease, drugs such as fluoride?  These questions are critical 
because H

H
S

/C
D

C
 prom

otes the ingestion of fluoride and state public health agencies 
and public w

ater system
s and the public assum

e H
H

S
/C

D
C

 w
ould not be prom

oting an 
unapproved illegal drug.  The public assum

es H
H

S
/C

D
C

 has jurisdiction over the 
concentration of fluoridation. 

(The H
H

S
/C

D
C

 references are presum
ed to be in the possession of the 

H
H

S
/C

D
C

 and not included here.) 
 1. 

H
H

S
/C

D
C

’s bias has lim
ited their review

 of health risks to dental fluorosis.  
W

here are the references to em
pirical evidence proving the addition of hydrofluorosilicic 

acid to public w
ater is safe for everyone and the scientific studies refuting the studies of 

health risks?  The problem
 is both w

ith the studies that are listed and those not listed.   
H

H
S

/C
D

C
 is unw

arranted in lim
iting the scientific review

 to only the risk of dental 
fluorosis.   
 

2. 
C

ost effectiveness has not been dem
onstrated w

ith m
easured evidence.  

E
stim

ates based on assum
ptions are incom

plete and flaw
ed.  (B

urt et al) 
 

3. 
The C

D
C

 quotes them
 selves several tim

es, sim
ply repeating bias.   

Those opposed to fluoridation w
ere excluded.  A

s long as scientists and the studies are 
cherry picked for predeterm

ined conclusion, the results can be predicted in advance. 
 

4. 
G

alagan (1953 and 1957) are historic and although interesting, do not 
include current m

easurem
ent m

ethods or additional sources of fluoride for total fluoride 
intake/exposure.  Today scientists even in third w

orld com
m

unities m
easure fluoride 

levels in serum
 and urine rather than guessing and estim

ating as the H
H

S
/C

D
C

/E
P

A
 

have done. 
 

5. 
G

riffin (2007), a C
D

C
 report, m

ay have done little m
ore than m

easure 
bias.  O

f the 22 studies listed in Table 1, none are w
ithin the last 10 years.  5 studies are 

w
ithin the last 20 years. G

riffing (2007) claim
s, “The com

bined results of the 9 studies 
exam

ining the effectiveness of w
ater fluoridation w

ere significant.”  G
riffin agrees there is 

a “paucity” of studies and states, “O
ne lim

itation of this review
 is the quality and the 

quantity of studies on fluoride effectiveness am
ong adults.”   G

riffin avoided studies 
failing to find benefit.   
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Let us look closer at G
riffin’s chosen studies and the fluoride concentration 

com
pared in each study:   

 
B

urt com
pared 3.5 ppm

 vs. 0.7 ppm
.   

E
nglander (1962) com

pared 1.2 ppm
 vs. 0.1ppm

,  
H

unt (1989) 0.7 to 1.5 ppm
 vs. <0.5 ppm

,  
M

organ (1992) fluoride content N
R

,  
S

tam
m

 (1990) 1.6 vs 0.2 ppm
,  

Thom
as (1992) 0.9 vs. N

R
,  

W
iktorsson (1992) fluoride content N

R
.  

M
urray (1971)  1.5-2.0 vs. 0.2 ppm

 
G

rem
bow

ski (1992) com
m

unity w
ater system

 
 

 
O

f those selected studies, only three com
e close to the proposed 0.7 ppm

 
fluoride concentration in w

ater.  N
one com

pared the proposed 0.7 ppm
 (or even 1.0) 

public w
ater w

ith a low
 fluoride w

ater such as 0.1 ppm
, E

nglander (1962) w
as closest.  

In effect, only one study com
es close to the 0.7 ppm

 proposed for fluoridation.  
E

nglander did not evaluate adding hyrdofluorosilicic or silicofluorides to hard w
ater, but 

evaluated the “E
ffects of naturally fluoridated w

ater on dental caries in adults.”  The 
author has published m

any articles on the benefits of fluoridation and w
as the exam

iner 
for all patients.  N

o blinding w
as done, socioeconom

ics w
as not reported, health risks 

not considered, m
ineral content of the w

ater not reported, and som
e confounding factors 

such as tooth brushing and diet w
ere said to be the sam

e in each city but specifics w
ere 

not provided.  E
nglander did take radiographs but com

pared to other studies of m
any 

thousands, this study had relatively few
er cohorts.     

 G
riffin w

as unable to provide one study w
hich reasonably applies to current 

fluoridation practices, the addition of silicofluorides to public w
ater system

s at 0.7 ppm
. 

(S
ee A

ppendix 72 Lack of B
enefit)   

 F. 
H

eller (1997) and Y
iam

ouyiannis (1996) 496 review
ed 1986-1987N

ID
R

 
survey of about 40,000 children.   The H

H
S

/C
D

C
 referenced H

eller and both H
H

S
/C

D
C

 
and H

eller avoided the earlier study of Y
iam

ouyiannis.   For 10 years the data w
as not 

released.  O
nly w

ith a possibility of suit w
as the public inform

ation disclosed.   
 Y

iam
ouyiannis (1996) concluded: “N

o statistically significant differences w
ere found in 

the decay rates of perm
anent teeth or the percentages of decay-free children in the F, 

N
F and P

F areas.  
 

S
uch a conclusion could not stand, so H

eller w
orked the data for a less 

form
idable conclusion, but w

ith careful understanding, H
eller and Y

iam
ouyiannis 

essentially agree. H
eller concluded, C

onclusions: A
 suitable trade-off betw

een caries 
and fluorosis appears to occur around 0.7ppm

 F. D
ata from

 this study suggest that a 
reconsideration of the policies concerning the m

ost appropriate concentrations for w
ater 

fluoridation m
ight be appropriate for the U

nited S
tates. [J P

ublic H
ealth D

ent 1997;57(3): 
136-431 
 

A
t first glance, the different conclusions of the sam

e study seem
 to be 

�������������������������������������������������������������

496 A
ppendix 96 Y

iam
ouyiannis (1996) 
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rem
arkable. Y

iam
ouyiannis (1996) presented the graph below

. 

 
H

eller divided children into tw
o age groups, 5-10 dfs and 5-17 D

M
FS

.  
 

 
   H

eller also provided a graph of dental fluorosis, below
. 
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C

lose to a doubling of dental fluorosis occurs from
 0 to 0.7 ppm

 of fluoride in 
public w

ater.  H
H

S
 and C

D
C

 should note, a reduction from
 1.2 ppm

 to 0.7 ppm
 F/public 

w
ater actually increases dental fluorosis prevalence from

 about 20%
 to about 28%

.   
H

ow
ever, below

 0.5 ppm
 dental fluorosis is betw

een 10-15%
.    0.7 ppm

 is not protective 
and in this study doubles the rate of dental fluorosis.  H

H
S

/C
D

C
 m

ust recom
m

end low
er 

fluoride concentrations than 0.7 ppm
.  W

e are not suggesting C
D

C
 increase the 

concentration of fluoride in w
ater.  W

e are sim
ply dem

onstrating that 0.7 ppm
 is not 

protective. 
 

A
t first glance, H

eller m
ade an apparent puzzling “opposite” conclusion of the 

sam
e data.  “The m

ajor finding of this paper w
as that little decline in caries levels w

as 
observed betw

een 0.7 and 1.2 ppm
 F, w

hile considerable dental fluorosis w
as seen at 

this w
ater fluoride level.”    

 
H

ow
ever, on closer review

, both  H
eller and Y

iam
ouyiannis (1996) are saying the 

sam
e thing in different w

ays.  H
eller sim

ply chose tw
o “random

” num
bers and said there 

w
as “little decline in caries levels.”  H

eller could have used any tw
o num

bers or all the 
num

bers because fluoride ingestion in the study w
ith the largest num

ber of cohorts did 
not find benefit from

 fluoridation.   
 Those w

ith a bias of fluoride’s efficacy, are not offended by H
eller’s conclusion 

because they assum
e other fluoride concentrations w

ere not as “beneficial” and w
ater 

could be adjusted w
ithin a range of 0.7 to 1.2 ppm

 and have relatively little change in 
caries levels.  H

eller did a careful w
ording on the data to support traditional bias even 

though the data show
ed no particular benefit betw

een the 0.7 to 1.2 ppm
.  H

eller 
essentially agreed w

ith Y
iam

ouyiannis’s (1996) conclusion of no significant difference in 
caries regardless of fluoridation concentration.  H

eller chose 0.7 ppm
 to com

pare w
ith 

1.2 ppm
, but could have used 0.0 ppm

 to com
pare w

ith 0.7 ppm
 or any other 

concentration.    H
H

S
/C

D
C

 recom
m

ending 0.7 ppm
 is not supported by H

eller’s study. 
 H

eller’s statem
ent that “considerable dental fluorosis w

as seen at this w
ater 

fluoride level” is not clear. Is H
eller referring to 1.2 ppm

 or 0.7 ppm
 or both?  From

 the 
graphs of data, H

eller w
as clearly referring to considerable dental fluorosis for both 0.7 

and 1.2 ppm
.   B

ased on the data presented by both Y
iam

ouyiannis and H
eller, 

H
H

S
/C

D
C

 w
ill not reduce dental fluorosis by recom

m
ending 0.7 ppm

 fluoride in public 
w

ater.  B
ased on these studies and only considering dental fluorosis, fluoride 

concentration m
ust by less than 0.5 ppm

 assum
ing no other fluoride sources have 

increased since this data w
as collected and assum

ing no other fluoride risks.    
 

This data w
as collected in 1986 and 25 years later, H

H
S

/C
D

C
 are just beginning 

to consider the lack of efficacy of fluoridation. 
 

  O
. H

H
S

/C
D

C
 failed to include the large U

S
A

 survey by the R
and C

orporation in 
1977, w

hich exam
ined the tooth decay rate of 25,000 children, nonrandom

 selected 
areas and reported no difference betw

een fluoridated and nonfluoridated 
com

m
unities. 497  

�������������������������������������������������������������
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., B
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asellne D
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xam
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N
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em
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W

J. R
and C

orporation, S
anta M

onica, C
A

, 1982. 
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P. 

H
H

S
/C

D
C

 failed to include the large study by Jarvanin. Y
iam

ouyiannis (1996) 
com

pared three areas of the Jarvanin study w
ith his and com

pared tooth decay rates of 
12 year olds finding no benefit.  H

e reported, “There w
as good agreem

ent betw
een this 

study and theirs w
ith regard to tooth decay rate, after converting D

M
FS

 (decayed, 
m

issing and filled perm
anent tooth surfaces) to D

M
FT” 498  In addition, the 36%

 decay 
rate decrease from

 the late ‘70s to the m
id ‘80s should also be considered. 499 

 
Q

. H
H

S
/C

D
C

 failed to include the study by H
ildebolt (1989) 500.   H

ildebolt 
exam

ined the tooth decay rates of over 6500 M
issouri rural schoolchildren from

 grades 2 
(average age 7.5) and 6 (average age 11.5). A

m
ong 6th graders living in the m

ost 
intensively studied regions, the average D

M
FT+dft rate w

as 2.07 for those drinking 
nonfluoridated w

ater and 2.17 for those drinking fluoridated w
ater, com

pared to the 
M

FT+dft rate of 2.00 reported for 11-year-olds living in H
olcom

b, M
issouri in 

Y
iam

ouyiannis (1996) study. 
 

R
. H

H
S

/C
D

C
 failed to include K

um
ar (1986) w

ho exam
ined 1446 schoolchildren 

aged 7-14 from
 N

ew
burg, N

ew
 Y

ork (fluoridated in 1945) and cohorts from
 

nonfluoridated K
ingston, N

ew
 Y

ork. The sam
ple selection w

as nonrandom
 and had a 

response rate of only 50-65%
. N

onetheless, the age-adjusted D
M

FT rates observed (1.5 
for fluoridated N

ew
burgh and 2.0 for nonfluoridated K

ingston) w
ere in line w

ith the 
corresponding values obtained in Y

iam
ouyiannis (1996) study for com

m
unities in the 

area (1.5 for nonfluoridated N
ew

 P
altz, N

ew
 Y

ork and 1.7 for fluoridated N
ew

 Y
ork C

ity).  
B

ased on this study, H
H

S
 and C

D
C

 should be shouting that fluoridation contributes to 
dental caries. 
 

S. 
H

H
S

/C
D

C
 failed to include other studies finding no significant difference in 

dental caries in fluoridated vs. non-fluoridated com
m

unities such as C
olquhoun (1985

501 
and 1987

502), G
ray (1987), 503 D

iesendorf (1986) 504 
. 

T. 
H

H
S

/C
D

C
 included three non peer review

ed internal statistical evaluations by 
K

elly from
 the 1970’s.  These m

ay be persuasive docum
ents, but do not rise to the level 

of published peer review
ed status.  W

e are not opposed to H
H

S
/C

D
C

 or anyone using 
unpublished non-peer review

ed evidence as long as the quality of study is good.  
H

ow
ever, H

H
S

/C
D

C
 cannot reject unpublished high quality non-peer review

ed evidence 
w

hich finds lack of efficacy or concern for risk.  E
ach study m

ust be review
ed. 

 
U

.  H
H

S
/C

D
C

 included a study from
 M

cC
lure (1943).  This historical docum

ent 
is of a sm

all group of individuals before significant fluoridation had taken place or the 
near universal fluoride m

edical and dental products w
ere used.  M

cC
lure determ

ined 
dental fluorosis is “an exam

ple of the toxic effect of an excess intake of the elem
ent.”    

�������������������������������������������������������������
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ee Y

iam
ouyiannis A

ppendix 96 and Jarvinen, S
.: E
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lologlc C

haracterlstlcs of D
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aries: R
elation of D

hlFS
 to 

D
M

FT. C
ornm

unlty D
ent. O

ral E
pidem

iol., I1:363-366, 1983. 
499 Johnson, S

. H
H

S
 N

ew
s (U

.S. D
epartm

ent of H
ealth and H

um
an S

ervlces: N
ational Institutes of H

ealth) June 21, 1988 
in their references.   
500 H
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.F., E

lvln-Lew
is, M

., M
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., M
cK
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., P

erkins, h1.D
. and Y

oung, K
.L.: C

aries P
revalences A

m
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G
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ical R
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issourl. A
m

er. J. P
hysical A

nthropol., 78:79-92, 1989. 
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m
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ral E
pidem

lol.. 
13:37-41, 1985. 
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ental H
ealth D
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m
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ealth S
tudies, 11:85-90, 1987. 

503 G
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S
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e for a N
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SSO
C

., 53:763-765, 1987. 
504 D

lesendorf, M
.: The M

ystery of D
eciinlng Tooth D
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ature, 322: 125-129, 1986. 
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There is no indication that M
cC

lure w
ould have considered acceptable the toxic effect 

found in m
ore than 40%

 of the public in 2002.  
 

V. 
W

e w
ere unable to locate the review

 by K
oulourides (1990) 505   P

erhaps this 
special issue has not been put on m

edline.  The review
 does not appear to be a study 

and is m
ainly quoted by H

H
S

/C
D

C
 and perhaps m

ore of an internal docum
ent. 

 
W

. H
H

S
/C

D
C

 references Lo (1990).  It is unclear the reason for this reference.  
Lo confirm

s dental caries has decreased over 25 years but provides no m
easured 

evidence fluoridation w
as a contributing factor.  D

eveloped countries w
orld w

ide have 
had the sam

e dram
atic decrease w

ith or w
ithout fluoridation.   

 
X. 

H
H

S
/C

D
C

 references M
cD

onagh (2000) but w
e are unable to locate in the list 

of H
H

S
/C

D
C

 references the N
R

C
 (2006) report for the E

P
A

.  The 11 years since the 
M

cD
onagh report has provided a good deal m

ore research, so this study is historic.  
M

cD
onagh could find no random

ized controlled studies of w
ater fluoridation and only 7 

case-control studies.  26 level B
 studies w

ere included, no level A
 studies.  A

ll but three 
w

ere “before after studies.”  M
cD

onagh (2000) O
bjectives: 

 “O
bjective 1: W

hat are the effects of fluoridation of drinking w
ater supplies on the 

incidence of caries?”  
N

o confident answ
er w

as given. 
 B

ecause fluoridation has been dropping in all developed countries m
easuring 

the m
oving target is problem

atic.  In reality, m
easuring the D

M
FT over tim

e in any 
developed com

m
unity regardless of fluoridation w

ill show
 a drop in dental caries.  

M
cD

onagh repeatedly says, the studies review
ed w

ere of m
oderate quality but lim

ited 
quantity.  “The estim

ates of effect could be biased due to poor adjustm
ent for the effects 

of potential confounding factors.”    
 “O

bjective 2: If w
ater fluoridation is show

n to have beneficial effects, w
hat is the effect 

over and above that offered by the use of alternative interventions and strategies?” 
 The answ

er w
as sim

ilar to O
bjective 1.  A

gain, no confident answ
er w

as given.   
 “O

bjective 3: D
oes w

ater fluoridation result in a reduction of caries across social groups 
and betw

een geographical locations, bringing equity?” 
 N

o “A
” or “B

” quality studies w
ere available.   

 “O
bjective 4: D

oes w
ater fluoridation have negative effects?” 

 E
ach item

 w
ill not be review

ed here again.  M
cD

onagh’s response is incom
plete, 

historic, and failed to include current assessm
ent techniques.  The N

R
C

 (2006) report 
included an additional six years of research and a new

 review
 should be done inclusive 

of all stake holders and all quality studies.   
 “O

bjective 5: A
re there differences in the effects of natural and artificial w

ater 
fluoridation?”    M

ore research is needed. 
�������������������������������������������������������������
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ent R
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pec Iss):558 
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Y. 

The H
H

S
/C

D
C

 references Levy (2010).  Levy (2010) uses an historical 
approach of relating estim

ated intake of fluoride w
ith dental fluorosis rather 

than m
easured fluoride serum

 levels.   
1. 

Levy did not evaluate fluoride levels for the fetus w
ith m

others on 
fluoridated w

ater and fluoride products.   
2. 

Levy did not evaluate children from
 birth to 3 m

onths of age on 
form

ula w
ith 0.7 ppm

 fluoridated w
ater. 

3. 
Levy did not evaluate serum

 or urine fluoride levels and relate them
 to 

dental fluorosis. 
4. 

E
xposure to fluoride w

as estim
ated. 

5. 
Levy did not evaluate renal function as a factor for excess fluoride 
retention. 

6. 
Levy assum

ed m
oderate dental fluorosis does not have a negative 

im
pact on oral health. 

7. 
Levy did not consider any other adverse effect other than dental 
fluorosis. 

8. 
Levy fully acknow

ledges study lim
itations and the need for m

ore 
diverse populations. 

9. 
Levy does not suggest a best fluoride concentration of w

ater for use in 
m

aking infant form
ula. 

 
XXVI 

R
EC

O
M

M
EN

D
A

TIO
N

:  
 P

rior to fluoridation, the C
ity of P

ortland m
ust w

rite to the FD
A

 C
D

E
R

 and either gain 
approval or exem

ption from
 drug law

s. 
 The C

ity of Fairbanks A
laska asked independent evaluators to review

 the fluoridation 
research.  The com

m
ittee recom

m
ended fluoridation cessation and ppendix 106 is their 

conclusion. 
 S

incerely , 
 B

ill O
sm

unson D
D

S
, M

P
H

 
W

ashington A
ction for S

afe W
ater, P

resident 
A

esthetic D
entistry of B

ellevue 
1418 – 112

th A
ve #200 

B
ellevue, W

A
 98004 

 
A

ppreciation and credit m
ust be given to m

any, m
any people for com

pilation, 
translation, editing and publication of these articles.  W

ith special thanks to A
lbert 

B
urgstahler and B

ruce S
pittle, M

ichael, E
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aul, C
onnett, Fluoride Journal and 

Fluoride A
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etw
ork.  A

 special thanks to C
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A
dam
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C
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am
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M
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M
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C
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M
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H
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P
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 U
nion, hundreds of scientists, Todd 

Law
son, Larry B

ow
den, R

obert, R
osem

arie, K
risty, and E

vie O
sm

unson and especially 
M

arie O
sm

unson. 

W
ashington A

ction for S
afe W

ater (W
A

S
W

) is a nonprofit organization in 
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W
ashington S

tate dedicated to the protection of w
ater from

 toxic substances, the 
freedom

 of w
ater from

 drugs and the freedom
 of people to chose or refuse drugs.  

S
everal of the m

em
bers of W

A
S

W
 are chem

ically sensitive and are experiencing harm
 

from
 fluoride chem

ical. 


