
Notes

Epigraphs
	 1.	 “Muskie Hearings”: Hearings before a subcommittee on air and water 

pollution of the committee on public works of the U.S. Senate, 59th 
Congress, June 7–15, 1966 (Washington, DC: U.S. Government Print-
ing Office), pp. 113–343.

Note on Terminology
	 1.	 For volatility: “At atmospheric pressure C-216 may combine with 

almost all known elements, with almost explosive rapidity, giving off 
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Keppel of the Carnegie Corporation, November 18, 1927, Dental Research 
Program, Box 121, Carnegie Grants IIIa, Carnegie Archive Collection. For 
United Kingdom, see J. Crichton-Browne, “An address on tooth culture,” 
Lancet, vol. II (1892), p. 6.
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	 6.	 Linking fluoride to better teeth was not a new idea. As early as 1892 there had 
been medical speculation that because fluoride was found in dental enamel, 
it was necessary for strong teeth. In 1925 scientists at Johns Hopkins Uni-
versity tested that theory by feeding rats fluoride. They were disappointed; 
the fluoride made the teeth weaker, not stronger. They found, “contrary to 
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on the Quality of the Teeth,” J. Biol. Chem., vol. 63 (1925), p. 553. In 1938 the 
biochemist Wallace Armstrong of the University of Minnesota may well 
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timony before the Senate Appropriations Subcommittee on Labor, Health 
and Human Services, Education and Related Agencies, that fluoridation 
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titled “It couldn’t have been better if we had written the script.” The follow-
ing month, May 1994, Mullenix was fired from Forsyth.

	 9.	 P. M. Mullenix, P. K. DenBesten, A. Schunior, and W. J. Kernan, “Neuro-
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favorable rating to the proposal, and their names became known to those 
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	 13.	 M. Hertsgaard and P. Frazer, “Are We Brushing Aside Fluoride’s Dangers?” 
Salon.com, February 17, 1999, http://www.salon.com/news/1999/02/17news.
html.

	 14.	 Tony Volpe and Sal Mazzanobile, who had attended the fluoride toxicity 
meeting in Jack Hein’s office, were installed as Overseers. Forsyth Dental 
Center brochure, undated, p. 10.

	 15.	 Hodge’s boss, Manhattan Project Captain John L. Ferry, is the memo’s author. 
Colonel Warren approved the request the same day and allocated a budget 
of $7,500. Md 3, Md 700, General Essays, Lectures, Medical Report, Box 34, 
Manhattan Engineer District Accession #4nn 326-85-005, Atlanta FRC, RG 
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nel Four (UK) Transcript, 1997.

Chapter 3
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read in translation by Roholm’s daughter-in-law, Karin Roholm. Personal 
meeting in New York, May 2001.
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fluoride excretion in workers’ urine. Nordisk Medicin, vol. 9 (1941), pp. 810–
814. Also found at: George C. Brun, H. Buchwald, and Kaj Roholm, “Die 
Fluorausscheidung im Harn bei chronischer Fluorvergiftung von Kryoli-
tharbeitern,” Acta Medica Scandinavica, vol. CVI, fasc. III (1941). Citation, 
photocopy of paper, and several Roholm biographical details provided by 
Donald Jerne of the Danish Library of Medicine.

	 3.	 J. H. Simons, ed., Fluorine Chemistry, vol. IV (New York and London: Aca-
demic Press, 1965), p. vii.
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of Venereal Disease, a Committee to Organize a Permanent Hygiene Exhi-
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January 31, 2002, from Donald Jerne, medical adviser, The Danish National 
Library of Science and Medicine.

	 5.	 Letter from Frank J. McClure (U.S. National Institute of Dental Research) 
to Lisa Broe Christiansen (Roholm’s daughter) on September 19, 1956. (Let-
ter provided to author by daughter-in-law Karin Roholm.)

	 6.	 For history of cryolite exploitation, see K. E. Roholm, Fluorine Intoxica-
tion: A Clinical-Hygienic Study, with a Review of the Literature and Some 



Experimental Investigation (London: H. K. Lewis and Co. Ltd., 1937) and R. K. 
Leavitt, “Prologue to Tomorrow: A History of the First Hundred Years in 
the Life of the Pennsylvania Salt Manufacturing Company” (The Pennsyl-
vania Salt Company, 1950). The Danish state owned the Greenland cryolite. 
There were only two buyers, the Øresund Chemical Works of Copenhagen 
and the Pennsylvania Salt Company of Philadelphia, who held a valuable 
monopoly for Danish cryolite in the United States and Canada.

	 7.	 P. F. Møller and Sk. V. Gudjonsson, “Massive Fluorosis of Bones and Liga-
ments,” Acta radio, vol. 13 (1932), p. 269.

	 8.	 Kaj Roholm, Fluorine Intoxication, pp. 192 and 205.
	 9.	 Ibid., pp. 150, 202, 143, and fig 26.
	 10.	 Ibid., pp. 142–143, and 178. The U.S. nuclear worker Joe Harding, who suf-

fered from fluoride poisoning, might have recognized this kind of skeletal 
poisoning; bony outgrowths covered Harding’s palms and feet. No American 
doctor diagnosed these bony outgrowths as a symptom of fluorine intoxi-
cation, despite Harding’s work in the fluoride gaseous diffusion plant. See 
chapter 18. See also Joe Harding interview:

In 1970, I also began noticing and developing something else that 
was very unusual and new. I had always had perfectly normal and 
good fingernails and toenails and never any trouble with them. But, 
along during the summer and fall of 1970, I got some sore places on 
the balls of my thumb tips and fingertips, where your fingerprints 
are, that felt like I had maybe stuck a thorn or a splinter real down 
deep into them. When I would rub my other finger over it, I could 
feel it way down in there, but yet I couldn’t see anything. These kept 
getting a little more sore, and finally, when the soreness got up near 
enough to the surface, I kind of dug in. I found something kind of 
like a piece of fingernail sticking through there. This was very, very 
painful. I would trim it off back just about as deep as I could reach. 
It would come back again. It really didn’t dawn on me for sure just 
what this might be at first. But, it didn’t take too long till I began to 
realize that from over on the other side, near the base of my regular 
fingernails, I was growing fingernails straight through my fingers 
and coming out on the wrong side. This was pretty painful. I had 
these on my thumbs and three or four of my fingers. This was the 
beginning of another very unusual thing for me, which I will talk 
more about later. . . . In 1971, then, I was still working in the 35 control 
room, and knee and lungs and hemoglobin in my blood all about the 
same, skin slowly worse, this fingernail business a little worse, and by 
this spring, I first noticed that I had something sore under the arch 
of my right foot. And then I had something getting sore up on the 
top of the arch bone of my right foot.  As time got on, I discovered, 
I suppose you would call these toenails growing out from under the 
arch of my right foot, and out under the peak of the arch bone of my 



right foot. It was pretty hard for me to keep my shoe tied very tight 
on that one, and I had to keep digging these things out. (Interview 
with Dolph Honicker, tape 13.)

	 11.	 Roholm, Fluorine Intoxication, pp. 138–139. The Dane especially noted an ill-
ness called neurasthenia, a condition defined as “an emotional and psychic 
disorder that is characterized by impaired functioning in interpersonal rela-
tionships and often by fatigue, depression, feelings of inadequacy, headaches, 
hypersensitivity to sensory stimulation (as by light or noise), and psycho-
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(New York: Pocket Star Books, 1990).
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Fluorine Intoxication, p. 286.
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Bunting in “The Effect of Addition of Fluorine,” J. Biol. Chem. Roholm cited 
both references in his bibliography. The folk notion persisted, however, that 
fluorine might help teeth. See the suggestions that apparently followed the 
Alcoa chemist H. V. Churchill’s announcement that fluorine caused dental 
mottling. “At the very meeting where Churchill announced his discovery 
of large amounts of fluorine in a water supply which caused ugly mottling 
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dental cavities.” Donald McNeil, The Fight for Fluoridation (New York: 
Oxford University Press, 1957), p. 37.

	 16	 Roholm, Fluorine Intoxication, p. 315.
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Old Faithful geyser in Yellowstone National Park shoots forth steam and 
water poisoned with extraordinarily high levels of fluoride (20 ppm.) See: J. 
Cholak, “Current Information on the Quantities of Fluoride Found in Air, 
Food, and Water” (Kettering Symposium, 1957), RAK Collection.

	 20.	 In North Africa, scientists blamed fluoride in the soil for crippling local 
people, Roholm learned. Speder: L’Osteopetrose generalize out “Marm-
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fluorine than other mammals.” K. Roholm, “The Fog Disaster in the Meuse 
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the region.” K. Roholm, “The Fog Disaster in the Meuse Valley,” p. 126. 

	 26.	 Ibid., p. 133.
	 27.	 H. Christiani and R. Gautier, Am. Med. Legale, vol. 94 (1926), p. 821. Cited in 

F. DeEds, “Chronic Fluorine Intoxication: A Review,” Medicine, vol. XII, no. 
1 (1933). Roholm, Fluorine Intoxication, pp. 38–39. P. Bardelli and C. Menzani, 
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(1935), p. 399. For worker conditions, see A. W. Frostad, “Fluorforgiftning 
hos norske aluminiumfabrikkarbejdere,” Tiskr. F. Den norske Laegefor, vol. 
56 (1936), p. 179. Both cited in Roholm.

	 28.	 Roholm, Fluorine Intoxication, p. 37.
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different farmers in New Jersey and Pennsylvania. The farmers claimed 
that they had been poisoned by fluoride—their crops and farm animals 
killed. Downwind of the Pennsylvania Salt Company’s plant in Corn-
wall Heights, built by the government during the war, lay a half-mile-
square zone just across the Delaware River, “where all trees have been 
killed.” Another of the company’s fluoride plants in Easton, Pennsylva-
nia, “revealed an almost identical picture of damage.” John H. Claypool 
to Edward Largent, 10/19/45; “Recently the first actions in bringing suit 
have been taken in behalf of 26, out of an original 41, peach growers.” 
Also Largent to R. W. Champion, Harshaw Chemical, 4/25/1946, File 13, 
Box 32, RAK Collection.

	•	 Immediately postwar. A Philadelphia gun club filed suit against the nearby 
Pennsylvania Salt Company. According to Philip Sadtler: “The Plant had 
damaged the Philadelphia gun club which was next door—that was a 
relatively simple case. The gun club won because of my testimony, and 
all I had done was gather some of the vegetation and measured the fluo-
rine.” Taped author interview, March 23, 1993.

	•	 1948. Claims filed by a group of horticulturist farmers against phosphate 
fertilizer manufacturers in Bradenton, Florida, on the Gulf Coast, alleging 
agricultural damage. “They won a large settlement,” according to lead 
investigator Philip Sadtler. “The vegetation showed [damage] around the 
edges. One farmer named the (claprood?) family grew a large number of 
gladioli which were shipped all over the United States. For at least two 
years they were ruined by the phosphate roasting. Therefore, I was asked 
to go down to Bradenton to investigate the problem. I took samples and 
came home and analyzed them. They were no different from [what Sadtler 
had found in the fluorine poisoning from industry in] New Jersey.  They 
won a large settlement. It took several years but they got repaid for what 
they had lost.”

	•	 October 1948. Donora, Pennsylvania. Four and half million dollars in legal 
claims against U.S. Steel following some two dozen fatalities and thousand 
of injuries, blamed by one investigator on fluoride. The legal action did not 
focus on fluoride.

	•	 1949. Lawsuits filed against the Tennessee Valley Authority (TVA) alleging 
fluoride pollution. For example, “In connection with the plaintiffs living 
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Chapter 16
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Bareis trial, which is described in the following pages. The former group, 
which included Alan Williams and Jerry Jones (interviewed here), had been 
part of a team that developed a chemical process to dispose of the by-prod-
uct waste of aluminum smelting. (The waste is called treated spent potliner 
and is described in the chapter.)

	 2.	 Author interview with EPA’s Steve Silverman, June 18, 2002.
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but TCLP is the procedure used.” Plaintiffs exhibit 173, in George Bareis, et 
al. vs. Reynolds Metals, Saline County Court, Case 97–703–2.
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Epilogue
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ed., Fluorine Chemistry, vol. 1 (New York: Academic Press, 1950), p. 423. T. 
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	 5.	 Colborn has since learned that some organofluorines are “really nasty” 
endocrine disrupters, she told me in an e-mail.



	 6.	 “It would be desirable,” Col. Stafford Warren told Dr. John Foulger in a 
letter dated August 12, 1944, “to have the work on the toxicity of fluorocar-
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on similar compounds elsewhere. For that reason it would be appreciated 
if Dr. Harold Hodge of the University of Rochester could visit your labora-
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data which will insure the District’s being in a favorable position in case 
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1946–47,” a subsection, “Industrial Hygiene,” lists item “k” as “Investiga-
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to be more toxic than the fluoride ion,” the research summary noted. The 
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•	 An investigation of the possible relations between fluorides, iodide 
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•	 The relation between fluorine and non-diffusable (protein bound) 
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particularly since the advent of atomic energy programs,” and that, “the 
determination of base levels is of immediate practical value in the impend-
ing litigation between the DuPont Co. and residents of New Jersey areas.” 
DOE’s HREX search engine, found at 0712317, document numbers 1075992, 
1076012, 1076013. Where are the results of these experiments?

	 7.	 DuPont bulletin No. X-59a.
	 8.	 “Two types of reaction have been noted in humans as the result of acciden-

tal inhalation of the products of heated polymer. 1) a condition similar to 
metal fever; and 2) a condition in which there may be an irritation of the 
lungs leading to pulmonary edema.” DuPont bulletin No. X-59a. DuPont 
conducted human experiments giving volunteers Teflon-laced cigarettes to 
investigate fume fever. J. W. Clayton, “Fluorocarbon Toxicity and Biologi-
cal Action,” Fluorine Chem. Reviews, vol. 1, no. 2 (1967), pp. 197–252.



	 9.	 Harold D. Field to the Kettering Laboratory, January 23, 1958. Albert Henne 
to Robert Kehoe, October 15, 1958. “Teflon Coated Cooking Utensils,” File 
12, Box 15, RAK Collection. In the early 1930s Henne, a Belgian immigrant, 
had invented a manufacturing process for the first CFC Freon gas. He had 
also done fluoride work for the Manhattan Project.

	 10.	 Nature, vol. 217 (March 16, 1968), pp. 1050–1051.
	 11.	 “Little has been published about the metabolic handling and toxicology of 

perfluorinated fatty acid derivatives. Computer assisted literature searches 
using Medline, Toxline and Chemcon developed no information on these 
subjects.” W. S. Guy, D. R. Taves, and W. S. Brey, “Organic Fluorocompounds 
in Human Plasma,” Biochemistry Involving Carbon-Fluorine Bonds (Ameri-
can Chemical Society, 1976), p. 132.

On the subject of collaboration, “3M got concerned apparently,” Taves told 
me. “They would come check with me periodically—they wouldn’t tell me 
what they were doing,” he said, “but they wanted to know what I knew.”

	 12.	 Taves’s 1976 observation that “little has been published” on the toxicity of 
PFCs deserves scrutiny. During the cold war Taves was a leading arbiter of 
fluoride safety for the National Academy of Sciences. (Taves is listed on p. 
396 of the 1977 document “Drinking Water and Health” by his initials as 
an author. This research was conducted by the National Research Council 
for the National Academy of Sciences and the EPA.) Donald Taves may also 
have buried evidence of fluoride’s harm to humans on behalf of his Rochester 
colleagues, such as Harold Hodge, who worked for the nuclear program.

In 1963 another colleague of Dr. Taves at Rochester, Dr. Christine Water-
house, reported a case in which a patient at the Strong Memorial Hospital, 
a female nurse, “convulsed, aspirated and died suddenly” following kidney 
dialysis. Waterhouse and a team of scientists watched as the forty-one-year-
old nurse suffered a collapse of her central nervous system. “A bizarre neu-
romuscular irritability characterized by a twitching of the right arm with 
occasional generalized convulsive seizures developed five days after the third 
dialysis,” Waterhouse reported. Kidney dialysis can greatly concentrate the 
amount of fluoride in blood, scientists suspected. But the Waterhouse team 
never mentioned fluoride as a possible cause of the woman’s symptoms or 
death. L. H. Kretchmar, W. M. Greene, C. W. Waterhouse, and W. L. Parry, 

“Repeated Hemodialysis in Chronic Uremia,” J. Am. Med. Assoc., vol. 184, 
no. 41 (1962), pp. 1037–1044.

Two years later Dr. Donald Taves reported the same case in the medi-
cal literature. He discussed the high levels of fluoride found in the patient’s 
bones and blood. He speculated as to a possible “beneficial” effect from 
the fluoride. But Taves failed to report that the patient had died an hour after 
dialysis, that she had died in agony, and that the fatality had been reported 
by his Rochester colleague a year earlier. (He claimed that he was unaware 
of Dr. Waterhouse’s JAMA paper in which she reported the patient death. 
However, in the acknowledgments in his own work he thanked none other 
than his colleague, Dr. Christine Waterhouse.)



“Did they tell you how the patient had fared?” I asked Taves. “No, I don’t 
think I ever heard,” he said. “You were interested in fluoride and dialysis 
but you didn’t follow up or ask what had happened to the patient?” I asked. 

“Right,” Taves replied. (D. R. Taves, R. Terry, F. A. Smith, and D. E. Gardner, 
“Use of Fluoridated Water in Long-Term Hemodialysis,” Chronic Uremia., J. 
Am. Med. Assoc., vol. 184 [1963], pp. 1030–1031.) Both Rochester papers were 
funded by the U.S. Public Health Service. Neither mentioned the secret AEC 
kidney studies on human patients performed at Strong Memorial Hospital 
nor the government’s interest in fluoride.

Did Taves censor his paper at the behest of Drs. Waterhouse and Hodge? 
In the 1960s Dr. Waterhouse was at the center of cold-war human experi-
mentation, monitoring Harold Hodge’s Rochester patients who had been 
given plutonium injections. (See Eileen Welsome, The Plutonium Files [New 
York: Dial Press, 1999].) “Waterhouse was uncomfortable with me publish-
ing [the 1965 kidney paper],” Taves told me. “She didn’t want me to do any-
thing that sounded antifluoridation. Just like Hodge didn’t. They were all 
biased that way. Hodge had gotten on the bandwagon of being in favor of 
fluoridation so his blinders were up,” Taves added.

Similarly, the effects of fluoride on kidneys were another critical concern 
of the scientists overseeing health conditions inside the nuclear factories, 
and Rochester and Kettering researchers each performed multiple human 
experiments. Hodge’s researchers performed secret human experiments in 
the 1940s at Rochester, giving fluoride to “patients having kidney diseases” 
to determine how much fluoride their damaged kidneys could excrete, 
according to declassified papers. Extra fluoride was stored in the bones of 
those injured patients, the government scientists found. Quarterly Technical 
Report, AEC No. UR-38, 1948. Also cited in Kettering Laboratory unpub-
lished report, “Annual Report of Observations on Fluorides—October 25, 
1954.” Kettering did similar experiments on patients with damaged kidneys, 
according to the unpublished report.

	 13.	 Again, there is not a solitary reference to organofluorines in the book.
	 14.	 There may also be a link between accounts of birds dying, injured humans, 

and carpets impregnated with fluorochemicals, such as Scotchgard. In the 
early 1990s CNN and other media reported on families who claimed that they 
had been poisoned by newly installed carpets. One family told the BBC (in an 
interview conducted by the author) that their caged birds had died soon after 
the new carpet arrived. See also U.S. Court of Appeals for the Fourth Circuit 
No. 94-1882 Sandra Ruffin; Catherine Ruffin, by and through her Guardian 
Ad Litem, C. Timothy Williford, Plaintiffs-Appellants, vs. Shaw Industries, 
Incorporated; Sherwin-Williams Company, Decided: July 16, 1998. “With their 
motion for summary judgment, defendants submitted the affidavit of Larry 
D. Winter, an analytical chemist for Minnesota Mining and Manufacturing 
Company (3M). Mr. Winter specializes in the analysis of fluorochemicals 
such as those used in the manufacturing of 3M’s Scotchguard carpets, the 
type involved in the present case.” The case was dismissed.



	 15.	 Scientific American, March 1, 2001, pp. 16–17. Also, when 3M announced 
that the company was phasing out Scotchgard, the EPA praised 3M’s open-
ness in sharing data about the toxicity of PFCs. But Purdy is not so sure. As 
soon as the ecotoxicologist arrived at 3M in 1981, he says he grew concerned 
about the impact of PFCs on the environment, proposing new testing. “I 
could see that this could be a potential problematic class of chemicals, and 
so did everybody else in the ecological group,” says Purdy. “We were very 
suspicious that we were seeing the tip of an iceberg. There was a proposal 
to do a lot of different testing—and it wasn’t done.”

Former Michigan State scientist Kurunthachalam Kannan is not sure 
either about the 3M announcement in 2000 to phase out PFOS chemicals. 

“I work closely with 3M so I know what is really going on. But in terms of 
the words ‘phase out,’ when we try to talk to them, their people are not sure 
what it really means [laughs]. It is only a fraction of what they really manu-
facture in terms of organofluorines.” Author interview, 2002.

Also on 3M’s internal studies, see the collection of documents in posses-
sion of the Environmental Working Group. In 1976, 3M company medical 
tests showed that some employees had levels of fluorocarbons in their blood 
as high as 30 parts per million. Although those exposure levels fell for a while, 
in 1984 blood contamination “remained constant or increased,” according 
to 3M documents. That situation prompted concern about “employee health” 
and “corporate liability,” according to the documents (thirteen tests showed 
values of over 10 ppm). Subsequently 3M workers showed abnormal liver 
function tests and “high kidney function tests,” while other workers had 
lung abnormalities, described as “cases of pleural thickening.” (Internal 
memo from 3M doctor Larry Zobel to D. W. Dworak dated March 20, 1987, 
entitled “Medical Examinations.”) Also, in the late 1970s, 3M ran toxicity 
tests for the fluorocarbon PFOS on rhesus monkeys. All the animals died. 
(J. Morris, “Did 3M and DuPont Ignore Evidence of Health Risks?” Mother 
Jones, September–October 2001, online edition.)

	 16.	 Scientific American, March 1, 2001, pp. 16–17.
	 17.	 “3M’s Big Clean Up,” Business Week, June 5, 2000 via online edition.
	 18.	 “3M’s Big Clean Up,” Business Week, June 5, 2000; Scientific American, March 

1, 2001, pp. 16–17.
	 19.	 Kannan et al., “Perfluorooctane Sulphonate in Fish Eating Water Birds 

Including Bald Eagles and Albatrosses,” Environmental Science and Tech-
nology, vol. 35, pp. 3065–3070.

	 20.	 Scientific American, March 1, 2001, pp. 16–17.
	 21.	 http://www.ewg.org/issues/pfcs/
	 22.	 It is not the first time DuPont chemicals have been linked to eye defects 

in children. In the early 1990s a DuPont fungicide marketed as Benlate 
was discovered to contain a fluorine chemical called flusalizole, which 
was not licensed for use in the United States. Benlate provided one of the 
most disastrous and expensive episodes in U.S. corporate history. Some of 
the lawsuits blamed Benlate for causing children to be born without eyes. 



DuPont has since paid $1.3 billion in costs and settlements with farmers 
who used Benlate and whose crops were damaged. In July 2003 the Florida 
Supreme Court also reinstated a $4 million jury award to the family of a 
boy born without eyes, in what the Associated Press described as “a birth 
defect linked to the agricultural pesticide Benlate.” (Associated Press, July 
3, 2002.) And although another judge threw out a ruling that DuPont had 
engaged in “racketeering,” by allegedly concealing evidence in the Benlate 
saga, a similar case in Atlanta was settled when DuPont agreed to pay $2.5 
million dollars to each of Georgia’s four law schools.

Judge Hugh Lawson explained that settlement made a statement about 
the importance of legal ethics, according to the New York Times, January 2, 
1999, section A, p. 12. How much was learned about legal ethics is not clear. 
DuPont was also accused of destroying evidence in the West Virginia PFC 
litigation. “In April 2003 a Judge in West Virginia found that in 2002, DuPont 
had destroyed evidence relevant to ongoing litigation on PFOA brought by 
3000 citizens of West Virginia and Ohio.” Press Release, Environmental 
Working Group, June 6, 2003.

The billion-dollar DuPont/Benlate debacle may be an example of one of 
fluoride’s best-known chemical properties gone tragically awry. As early as 
1949 the Atomic Energy Commission reported that fluoride had a synergistic 
ability to boost the toxicity of beryllium. When fluoride was added, twice as 
many rats were killed, according to experiments performed at the University 
of Rochester. (H. Stokinger et al., “The Enhancing Effect of the Inhalation 
of Hydrogen Fluoride Vapor on Beryllium Sulfate Poisoning in Animals,” 
UR-68, University of Rochester, unclassified.) Similarly, during World War 
II, Hitler’s chemists discovered that fluoride could dramatically boost the 
toxicity of nerve gases. Sarin—the same gas used by Saddam Hussein on 
the Kurds of Halabja and used in the deadly subway attack in Tokyo—is a 
fluorinated chemical, named after the German scientists who invented it. 
(Fascinated by Fluorine, p. 515). Today drug companies know that adding 
even a single fluorine atom to a drug molecule can boost chemical potency. 
Numerous modern drugs now contain small amounts of fluoride, including 
the antidepressant Prozac and the powerful antianthrax antibiotic Cipro. 

“Just one fluorine placed at a strategic site in an organic molecule can hot 
up its activity,” says the English scientist Eric Banks. “The opportunities 
for finding something useful for society are truly mind blowing.” Unfortu-
nately, adding fluorine to drugs may also make them quite literally “mind 
blowing.” Cipro, for example has numerous reported side effects, includ-
ing central-nervous-system problems such as acute anxiety. And recently 
several fluorine-containing drugs have been withdrawn because of their 
side effects, including:
	•	 Baycol, a cholesterol-lowering drug taken by 700,000 Americans, and 

linked to 31 deaths in the United States, with at least nine other fatalities 
worldwide;



	•	 Cisapride (“Propulsid”), withdrawn in 2000 because it caused severe 
cardiac side effects;

	•	 Mibefradil (“Posicor”), withdrawn in 1998 after it was shown that in 
patients with congestive heart failure the drug produced a trend to higher 
mortality;

	•	 Flosequinan, withdrawn in 1993 after it was shown that the beneficial 
effects on the symptoms of heart failure did not last beyond the first three 
months of therapy. After the first three months of therapy, patients on 
the drug had a higher rate of hospitalization than patients taking a pla-
cebo;

	•	 Astemizole (allergy drug), withdrawn in 1999 because it also became 
associated with life-threatening cardiac adverse events;

	•	 The “weight loss” drugs fenfluramine and dexfenfluramine, withdrawn in 
1997 because of serious adverse cardiac health effects, generating almost 
a billion dollars in lawsuits;

	•	 Tolrestat (antidiabetic), withdrawn in 1997 after the appearance of severe 
liver toxicity and deaths;

	•	 Temafloxacin (“Omniflox”), withdrawn in 1992. The antibiotic had caused 
deaths and liver dysfunction;

	•	 Grepafloxacin, removed from the market in 1999 because of serious car-
diac events.
(List courtesy of Andreas Schuld and Wendy Small, Parents of Fluoride 

Poisoned Children [PFPC], Vancouver, BC, Canada.)
Fluoride’s potential role in drug toxicity has not been well studied. An 

expert on the withdrawn diet drug dexfenfluramine, Dr. Kenneth Weir at 
the University of Minneapolis, said that he had no information on whether 
fluoride played a role in that drug’s toxic action on the human heart. Central-
nervous-system problems, such as depression, were also reported among 
the drug’s unwanted effects. “It seems an intriguing question,” notes Dr. 
Weir, “if you broke it down into its constituent parts, whether they would 
have a toxic effect.” A mighty paradox exists. Just as fluoride performs some 
of the heaviest lifting in modern industry—but gets a glancing scrutiny 
from regulators and health officials—it is also routinely added to drugs to 
boost their chemical effect but mostly overlooked for its potential role in 
toxicity. Dr. Phyllis Mullenix points her finger at the not-too-distant past. 
She believes the sweeping cold-war-era assurances on fluoride safety from 
such scientists as Robert Kehoe and Harold Hodge have left a “black hole” 
in our understanding of fluoride’s biological effects, and a failure by regu-
lators to consider the toxicity of fluoride compounds. “Any drug that has 
a fluoride component should be automatically red-flagged,” Mullenix says. 

“It simply is not done.”
	 23.	 “PFOS caused postnatal deaths (and other developmental effects) in offspring 

in a two-generation reproductive-effects rat study,” EPA official Charles Auer 
noted in a May 16, 2000, e-mail, referring to the PFC used in Scotchgard, “At 
higher doses in this study,” the summary continued, “all progeny in the first 



generation died while [at the lower level] many of the progeny from the sec-
ond generation died. It is very unusual to see such second generation effects” 
(emphasis in the original). The e-mail concluded, “PFOS accumulates to a 
high degree in humans and animals. It has an estimated half-life of 4 years 
in humans. It thus appears to combine Persistence, Bioaccumulation, and 
Toxicity to an extraordinary degree. . . . EPA’s preliminary risk assessment 
indicated potentially unacceptable margins of exposure (MOE’s) for work-
ers and possibly the general population.”

DuPont has concerns about PFC toxicity, too. In the 1990s, for example, 
the company worried about the cancer risk from PFCs. “We may have a 
product stewardship issue if we have a [Teflon] finish that contains a suspect 
carcinogen,” a 1994 Dupont document noted. “The worst-case scenario is 
that [PFOA] could be classified as a large ‘C’ carcinogen,” a 1996 company 
memo added. Mother Jones, September-October 2001, online edition.

That “scenario” may be scientific reality. Working on a grant from the 
U.S. Air Force, Michigan State’s Brad Upham collected evidence that the 
PFOS and PFOA fluorocarbons disrupt intercell communication, allowing 
potentially tumor-producing cells to multiply. “We have very good rea-
sons to think that they could contribute to cancer,” the scientist told me.  
(Author interview).

	 24.	 Richard Hefter, chief, High Production Volume Chemicals Branch, USEPA, 
to A. Michael Kaplan, director, Regulatory Affairs and Occupational Health, 
DuPont Haskell Laboratory, May 22, 2003. Andrea V. Malinowski to Richard 
Hefter, chief, High Production Volume Chemicals Branch, USEPA, June 20, 
2003.  Ken Cook, president, EWG, to EPA Administrator Christine Todd 
Whitman, April 11, 2003.

	 25.	 DuPont worries about a public-relations catastrophe and has shied from 
media attention regarding its blood-seeking fluorochemicals. When farm-
ers Wilbur and Sandra Tennant of Parkersburg, West Virginia blamed PFC 
pollution from the DuPont factory for killing their cattle and harming their 
health, DuPont asked U.S. District Judge Joseph Goodwin to prevent the 
Tennants from testifying at an EPA hearing in March 2000, according to 
court documents cited by investigative reporter Jim Morris at Mother Jones 
magazine. (J. Morris, “Did 3M and DuPont Ignore Evidence of Health Risks?” 
Mother Jones, September-October 2001, online edition.)

DuPont’s attorney, John Tinney, blamed Hollywood for the company’s 
woes and for the necessity of a restraining order against the farmers. “The 
court need look no further than the movies for practical application,” the 
lawyer told Judge Goodwin, citing “the enormous success at the box office 
of Erin Brockovich and A Civil Action.” The company, however, need not 
have worried. Although no restraining order was issued, media attention 
was limited, according to Mother Jones.

DuPont also claims that there is no risk to Teflon workers. The company’s 
recent employee monitoring has found no elevation of PFOA-class chemi-
cals in employees directly involved in production, according to comments 



by spokesperson Dave Korzeniowski in the journal Environmental Science 
and Technology. DuPont seems reassured by that data. It was 3M’s discov-
ery of high PFOS levels in its employees, for example, that helped to lead to 
the promised phase-out of Scotchgard. “PFOS appears to behave differently 
from our products,” Korzeniowski states. (R. Renner, Environmental Science 
and Technology, vol. 35, no. 7 [April 1, 2001], pp. 154A–160A.)

	 26.	 Cited in letter from Kenneth Cook, president of Environmental Working 
Group to Mr.  Richard H. Hefter, chief of High Production Volume Chemi-
cals Branch, United States EPA, August 15, 2003.  At web location www.ewg.
org/issues/pfcs/20030813/. 

The company also told workers that “a female who has an organic fluorine 
level above background level should consult with her personal physician 
prior to contemplating pregnancy.” Washington Works Proposed Commu-
nication to Females Who Had Worked in Fluoropolymers Area, embedded 
as link in above letter. Cook to EPA, August 15, 2003.

	 27.	 Q. Xiang et al., “Effect of Fluoride in Drinking Water on Children’s Intel-
ligence,” Fluoride, May 2003, J. A. Varner, K. F. Jensen, W. Horvath, and R. 
L. Isaacson, “Chronic Administration of Aluminum-Fluoride or Sodium-
Fluoride to Rats in Drinking Water: Alterations in Neuronal and Cerebro-
vascular Integrity,” Brain Research, vol. 784 (1998), pp. 284–298.

	 28.	 Sunday Telegraph, November 24, 1996.
	 29.	 L. Trupin et al., “The Occupational Burden of Chronic Obstructive Pul-

monary Disease,” European Respiratory Journal, vol. 22, no. 3 (September 1, 
2003), pp. 462–469.

	 30.	 March 18, 2002, comments submitted to the EPA, on DowAgroSciences peti-
tion to establish fluoride and sulfuryl fluoride tolerances for a large number 
(40) of raw and processed foods. Federal Register, February 15, 2002, U.S. EPA 
Docket control number PF-1068, submitted by Paul Connett, professor of 
Chemistry, St. Lawrence U., Canton, NY, and Ellen Connett, editor, Waste 
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