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Personal introduction 
 I am a retired professor of chemistry, 

who specialized in environmental 
chemistry and toxicology. 

 I have spent the last 23 years (since 
1996) researching fluoride’s toxicity 
and the water fluoridation debate. 

 I have presented the arguments against 
fluoridation in the book The Case 
Against Fluoride which I co-authored. 
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Key arguments against fluoridation 
1. It is a bad medical practice. You 

cannot control the dose and who the 
fluoride goes to. 

Please note the difference between 
concentration and dose. Engineers can 
control the concentration at the water 
works in mg/liter, but they cannot control 
the dose (mg/day) people get because that 
depends on how many liters of water they 
drink and how much fluoride they get 
from other sources. 



Please also note the difference between  
dose and dosage.  

For a given dose in mg/day the toxic effect 
depends upon bodyweight 

Dose  = mg/day 

Dosage = mg/kg bodyweight/ day 



Toxicity depends on 
 

 Bodyweight.  

 For a given dose, toxicity (toxic effect) is  

 worse for a child than an adult;  

 worse for an infant than a child and  

 worse for a fetus than an infant. 



Toxicity: Using Dosage 
 So if the toxic dose (for a given end point) 

for a 70 Kg adult was 

 10 mg/day The toxic dosage = 10/70 

mg/kg/day 

 The toxic dose for a 35 kg child would be 

 10/ 70 x 35 = 5 mg/day 

 The toxic dose for a 3.5 kg infant would be 

 10/70 x 7 = 0.5 mg/day 

 The toxic dose for a 0.1 kg fetus would be 

 10/70 x 0.1 = 0.014 mg/day 



Key arguments against fluoridation 

 2. It violates the individual’s right to 

informed consent to medical treatment.   

 



Key arguments against fluoridation 

 3). Fluoride is very toxic. It interferes 

with many biochemical processes. 

 



Major biochemical concerns 

1) Fluoride inhibits  many ENZYMES 

2) Fluoride switches on G-PROTEINS 

3) Fluoride up regulates and down 
regulates many GENES 

4) Fluoride forms a strong hydrogen 
bond 

5) Fluoride complexes with every metal 
ion except the group I metals (Na, K, 
Rb etc) 



 

 Fluoride interferes with human 

biochemistry at very low levels. 

See  Barbier et al, (2010). 

Molecular mechanisms of 

fluoride toxicity. Chem. Biol. 

Interact. 188(2):319-333. 



Fluoride’s effects on human cells 

Barbier O, Arreola-Mendoza L, Del Razo LM.  

Molecular mechanisms of fluoride toxicity. Chem Biol Interact. 2010  Nov 5: 188(2):319-33 



Key arguments against fluoridation 

4) Nature has developed ways of 
defending living things from fluoride 



     Nature protects living things from fluoride 

 

 
For some lower level organisms like bacteria, 

fungi etc. high levels of fluoride switch on genes 

which produce “Fluoride Exporting proteins” 

(FEX-proteins) Breaker, 2012. 

 





     Nature protects living things from fluoride 

 

 
In mammals the kidneys excrete about 50% of the 

fluoride ingested each day 

Remainder of fluoride rapidly sequestered in the 

hard tissues (calcifying tissues). 

The breast filters out fluoride 

 



Key arguments against fluoridation 

4. Mothers’ milk protects the baby 
from fluoride. A bottle-fed baby in a 
fluoridated community gets about 200 
times more fluoride than a breast-fed 
baby.  



  The level of fluoride in Mothers’ milk 

is 0.004 ppm (NRC, 2006, p.40) 



  The level of fluoride in Mothers’ milk 

is 0.004 ppm (NRC, 2006, p.40) 

In effect, mothers’ milk protects  

the infant from fluoride exposure 



Water fluoridation removes that  

protection when babies are bottle-fed 

Range of F in USA, 0.7 – 1.2 ppm 

= 175 - 300  x level in mothers’ milk 



Unfortunately 

Nature does not protect the 
fetus from fluoride – it easily 
passes through the placental 
membrane 



Key arguments against fluoridation 

5. Fluoride is not an essential nutrient. 
There is not one biochemical process in the 
human body that needs fluoride to function 
properly. 

6. Tooth decay is not caused by lack of 
ingested fluoride but by poor diet 
(especially too much sugar), poor dental 
hygiene and lack of early intervention. 

7. Even the main proponents of fluoridation 
agree that any benefit is largely topical not 
systemic (CDC, 1999). 



 

CDC, MMWR, 48(41); 933-940, 

Oct 22, 1999 
 

“…laboratory and epidemiologic 
research suggest that fluoride 
prevents dental caries 
predominantly after eruption of 
the tooth into the mouth, and its 
actions primarily are topical…” 



Key arguments against fluoridation 

8. There have been no RCTs (Randomized 
clinical trials) that swallowing fluoride lowers 
tooth decay. RCTs are the gold standard for 
demonstrating the effectiveness of drugs or 
medical interventions. 

 However, there have been 70 RCTs which 
demonstrate that fluoride toothpaste lowers 
tooth decay. (In other words it works 
TOPICALLY) 



Key arguments against fluoridation 

9. American kids are being grossly over-
exposed to fluoride. As illustrated by the 
dramatic increase in the prevalence in dental 
fluorosis.  



Dental fluorosis 

When fluoridation began in 

1945 promoters expected that 

10% of children would be 

impacted with dental fluorosis 

in the “very mild” category. 

Dental fluorosis is discoloration 

and mottling of the enamel.  



Very Mild Dental Fluorosis 

Impacts up to 25% of tooth surface 



Mild Dental Fluorosis 

Impacts up to 50% of tooth surface 



CDC, 2010 

   

41% 



Dental fluorosis increasing dramatically 

 1945 expected prevalence =  10 % (very mild) 

 1986-87 prevalence =  23% (NIDR) 

 2001-04  prevalence  = 41 % (NHANES) 

 2011-12  prevalence  =  65 %  (NHANES -

This has been questioned by CDC) 



Key arguments against 

fluoridation 

10. Fluoride can damage other tissues 
in the body at high doses including the 
bone, brain, thyroid gland and kidney –  

 and it may do so in fluoridated 
communities when you consider the 
total exposure levels from all sources of 
fluoride and the stage of life when 
exposure occurs. 



    

Harmful effects have been 
carefully documented in a 507-

page (1100 references) report by 
the  

US National Research Council 

published in 2006. 
 



National Research Council (2006) 



Key arguments against fluoridation 

11. We should not be exposing vulnerable 
subsets of the population to fluoride, 
which include 

a) The fetus 

b) Bottle-fed babies 

c) people with poor kidney function 

d) people with borderline or low iodine 
intake (fluoride makes thyroid function  
worse for these people, Malin, 2018) 

e) people with above average water intake 



Key arguments against fluoridation 

12. We should not be adding a known 
neurotoxic (brain-damaging) substance to 
the public drinking water.  



As of January, 2019 

Over 50 (out of 60) human 

studies link fluoride exposure 

to lowered IQ in children at 

doses of fluoride close to or 

within the range of doses 

children are exposed to in 

fluoridated communities 
 



Brief History of Fluoride-IQ studies 

1996: The first two Chinese studies 

published in English 

2006: The U.S. National Research 

Council reviewed 5 of the IQ 

studies 



National Research Council (2006): 

Fluoride & the Brain 

“it is apparent that fluorides have the ability to  

interfere with the functions of the brain.” 



Brief History of Fluoride-IQ studies 

Between 2006 and 2008, 18 more IQ 

studies were published, including 

studies translated from Chinese. 

 In 2008 FAN held a joint conference 

with the ISFR in Mississauga and 

reviewed these studies. Results 

presented at press conference in 

Toronto. 



Brief History of Fluoride-IQ studies 

  In 2010, we published The Case 

Against Fluoride and referenced 23 

studies. 

 In 2011, Health Canada reviewed the 

safety of fluoridation and only 

examined 5 IQ studies even though I 

presented them with references to 18 

other studies (after the draft report). 



 A team from Harvard, including Philippe 
Grandjean, published a meta-analysis of 27 
IQ studies (Choi et al., 2012).  

These included 25 studies from China and 
2 from Iran. 

In 2012 



Harvard Meta-analysis of IQ studies 

Environmental Health Perspectives,  

2012 Oct;120(10):1362-8. 



Harvard meta-analysis of 27 studies 

 The Harvard team acknowledged that there 

were weaknesses in many of the studies 

  However, they stressed that the results 

were remarkably consistent 

  In 26 of the 27 studies average IQ in the 

“high fluoride” village was lower than the 

“low fluoride village 

  Average lowering was  7 IQ points 







= Ave loss of 7 IQ points 





Quanyong Xiang, Paul Connett, Chris Neurath and Bill Hirzy 

 outside the EPA Headquarters in Washington, DC Sept 8, 2014 



Xiang et al. (2003 a,b) 

 Compared IQ of children in two villages: 

 Low Fluoride Village  Average  F in well water 
= 0.36 ppm (Range = 0.18 -0.76 ppm)  

 High Fluoride Village Average  F in well water 
= 2.5 ppm (Range 0.57 – 4.5 ppm) 

 Controlled for lead exposure and iodine 
intake, and retrospectively for arsenic 

 Found a drop of 5-10 IQ points across the 
whole age range between the two villages 

 

 



Xiang et al. (2003 a,b) 

 

 

   MALES 

Ave. level = 0.36 ppm F Ave. Level = 2.5 ppm 

















A dose of 1.4 mg/day 

lowers IQ in Xiang 

study by 5 IQ points 

(Hirzy et al., 2016)  



Brief History of Fluoride-IQ studies 

On Sept 19, 2017, the Bashash et 

al., 2017 study was published. This 

is the most important Fluoride-IQ 

study published to date. 





The Bashash et al., 2017 study 



The Bashash et al., 2017 study 

This was a 12-year multi-million 

dollar study – funded by EPA, NIH 

and NIEHS. 

Authors came from many 

prestigious institutions (e.g. 

Universities of Toronto, McGill, 

Harvard, Indiana, Michigan, Mount 

Sinai and more) 



The study 

Examined approximately 300 
mother-offspring pairs.  

Both exposure and outcomes were 
determined on an individual basis. 

The mothers’ exposure to fluoride during 
pregnancy was determined via analysis 
of their urine (a measure of total fluoride 
exposure regardless of source). 

  

 



The study results 

 The IQ of the women’s children was measured at 

age 4 and again at 6-12 years 

 For every 1 mg/L increase in the mother’s urine F 

level the children lost an average of 5-6 IQ points, 

a very large effect.  
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 Why a loss of 5 

IQ points is so  

serious at the 

 population level 



IQ and population 
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Within a few minutes of the 

publication the Bashash, 2017 

study the ADA stated that: 

 
  “the findings are not applicable 

to the U.S.” 



The response of the principle author 

–Dr. Howard Hu – to the ADA 

 “This is a very rigorous epidemiology 

study. You just can’t deny it. It’s 

directly related to whether fluoride is a 

risk for the neurodevelopment of 

children. So to say it has no relevance to 

the folks in the U.S. seems 

disingenuous.” 

 



Dr. Howard Hu (Toronto U.) 



Till et al., 2018 

Found levels of fluoride in the urine of  

pregnant women in fluoridated  

communities in Canada that were  

approximately the same as the levels in  

the Bashash study done in Mexico City.  

 



Urinary fluoride levels in pregnant 

women in Canada (Till, 2018) 



Review by David Bellinger, in 

Pediatric Medicine, 2018 



David Bellinger is one of the world’s leading 

neuroscientists and the leading authority on the 

neurotoxicity of lead  

1. Department of Neurology and 

Psychiatry, Boston Children’s Hospital.  

2. Department of Neurology and 

Psychiatry, Harvard Medical School.  

3. Department of Environmental 

Health, Harvard T.H. Chan School of 

Public Health. 



Bellinger - section on fluoride  



ax4 



Malin et al., 2018 

Found that fluoride exposure increased  

TSH levels ( a biomarker of  

hypothyroidism – underactive thyroid) in  

those already compromised by low iodine 

 intake 

A pregnant woman with lowered thyroid  

function has a greater risk of producing  

a child with lowered IQ   

 



The weight of evidence 

No human epidemiological experiment can  

prove “cause and effect”  but the findings are  

strengthened  when the results are:   

a) consistent with other studies (i.e. the  

weight of evidence of animal and human  

Studies) 

b) The study is replicated, and 

c) Can be shown to be biologically plausible 

 



 

 

WEIGHT OF EVIDENCE ON FLUORIDE’S 

NEUROTOXICITY  

 Over 200 animal studies show that fluoride can 

cause biochemical and physical changes to the 

brain 

 34 out of 36 animal studies show rodents exposed 

to fluoride have a decreased ability to learn 

 Over 50 (out of 60) human studies link fluoride 

exposure to lowered IQ 

 12 studies (7 human, 5 animal) link fluoride with 

other brain function deficits  

 3 human studies show fluoride impacts fetal brain 

 

 



A biological mechanism,  

Chen et al., 2018 

Chen et al. offer a possible biochemical mechanism  

for how fluoride damages neurodevelopment 





Conclusions 
1. For any community to continue fluoridation 
with all these studies - including several US-
government funded studies - on the table is 
reckless. 

2. The risks to fetal and infant brain development 
far outweigh any benefit to teeth from ingestion of 
fluoride during fetal and infant development. 

3.Other countries have shown that these benefits 
can be secured by other and more appropriate 
means : better diet (less sugar); better education 
and topical treatment  (e.g. use of  fluoridated 
toothpaste) 

 

 


