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I. QUALIFICATIONS AND METHODOLOGY 

I have spent my entire career in the field of public health, serving as a senior public health 
official, professor and researcher. I hold a BA in history from the City College of New York, an 
MPH (Masters in Public Health) in epidemiology from Columbia University and a PhD in socio
medical sciences, also from Columbia University. I began my public health career at the Mon
tefiore Medical Center and the Albert Einstein College of Medicine (AECOM) in 1977, assisting 
in an occupational health training program for medical students, a program I later went on to di
rect. I earned my first faculty appointment, at the rank of Lecturer, in the Department of Epide
miology and Social Medicine at AECOM in 1980. I have held a faculty appointment in the De
partment of Community and Preventive Medicine of the Mount Sinai School of Medicine since 
1993, earning the rank of Professor in 2001. Both AECOM and the Mount Sinai School of Medi
cine are located in New York City. 

My primary faculty appointment at the present time is Professor and Vice Chairman, Depart
ment of Environmental and Occupational Health, at the George Washington University Milken 
Institute School of Public Health, in Washington DC. I am also a member of the Department of 
Epidemiology. 

In 1998, I was nominated by President Bill Clinton, and then unanimously confirmed by the 
U.S. Senate, to the office of Assistant Secretary for Environment, Safety and Health, U.S. De
partment of Energy (DOE). I served in that position through January 2001. In this position, I had 
primary responsibility for protecting the health and safety of more than 100,000 workers, the 
neighboring communities and the environment surrounding the nation's twelve nuclear weapons 
production and testing facilities and 21 national laboratories and technology centers. 

In 2009, I was nominated by President Barack Obama, and then unanimously confirmed by 
the U.S. Senate, to the office of Assistant Secretary for the Occupational Safety and Health Ad
ministration, U.S. Department of Labor. I served in that position through January 2017 and was 
the longest serving head of OSHA in the agency's history. 

My contribution to the field of public health has been recognized by my peers. In 1984, I was 
awarded the Jay S. Drotman Memorial Award, given by American Public Health Association to 
the outstanding public health professional under the age of 30. In 2000, I was given the Samuel 
Gompers Award by the International Association of Industrial Accident Boards and Commis
sions. The following year, I was honored with the American Public Health Association's David 
P. Rall Award for Advocacy in Public Health. In 2006, I was given the Scientific Freedom and 
Responsibility Award by the American Association for the Advancement of Science and the 
John P. McGovern Science and Society Award given by Sigma Xi, the Scientific Research Soci
ety. I am also a recipient of the American Conference of Governmental Industrial Hygienists' 
William D. Wagner Award. 

I have published numerous epidemiologic studies on the health of workers exposed to toxic 
substances. A fundamental component of these studies is examination of the historical literature. 
The purpose of this is to identify the exposures that occurred in different periods of time, as well 
as what was known by the scientific community at the time the exposures occurred. This often 
entails examination of studies and reports published over many decades; in one study I published 
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on the mortality experience of lead-exposed typographers, I reviewed exposure data from as 
early as 1942, as well the debates occurring in the scientific literature on the relationship of toxic 
exposure and disease from the 1930s. 

I have written extensively on issues related to the integrity of scientific information that 
serves as the basis of public health and environmental regulation. I am the author of Doubt is 
Their Product: How Industry's Assault on Science Threatens Your Health (Oxford University 
Press, 2008) and The Triumph of Doubt: Dark Money and the Science of Deception (Oxford 
University Press, 2020). My studies and articles have been published in Science, JAMA, the In
ternational Journal of Epidemiology, the American Journal of Public Health and other scientific 
journals. 

A copy of my curriculum vitae is attached as Exhibit A. 

I have been engaged by the law firm of Korein Tillery to offer my opinion regarding corpo
rate stewardship, the responsibility of the manufacturers of potentially toxic products to be truth
ful about scientific findings relating to their products, and how Defendants failed to live up to 
that responsibility here. 

The methodology I employed in preparing this report involved reviewing primary sources, 
including articles published in the scientific literature over the course of several decades as well 
as memos, emails and other documents, in order to trace the Defendants' conduct in connection 
with manufacture, formulation and sale of paraquat. I also read and relied on the reports of two 
other experts engaged in this same matter. 

I analyzed the information that was reported to the scientific community and examined con
temporary records from the Defendants to determine how they reacted to the information being 
reported. 

II. CORPORA TE "PRODUCT DEFENSE" STRATEGIES 

The public is largely unaware of the depth and scope of corporate deception involving the 
scientific inquiry into whether exposure to products cause disease. Those in the business of mak
ing toxic products know the public is in no position to distinguish good science from bad and use 
this to their advantage. I have spent my much of my career studying the practices by which cor
porations defend toxic products. This report presents a description of those methods and how 
they been employed to defend paraquat, an extremely toxic chemical, and convince the public 
and public health regulators that it is less dangerous than it actually is. 

When faced with concern that a profitable product is harmful to humans, it is rare for a cor
poration to actually try to determine whether the concerns are justified in fact, and, if so, even 
rarer for them to stop making or selling the product. Instead, corporations typically follow a 
product defense playbook penned in large part long ago by the tobacco industry in defense of 
cigarettes and smoking. 

By 1954, the science regarding the connection between lung disease and smoking should 
have prompted every scientist and every tobacco executive to assume that cigarettes are killers 
and treat them accordingly unless and until further research proved the existing science wrong. 
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Instead, the tobacco industry worked tirelessly for decades to promote the studies that would 
support their preordained conclusions and suppress any findings that suggested otherwise. When 
you are defending a product that harms or even kills people, real science is your enemy. 

The asbestos industry played the very same hand to cover up the dangers associated with its 
toxic products. By the 1930's, anyone and everyone in the asbestos industry could have known, 
should have known, and almost certainly did know that asbestos causes lung disease because the 
evidence was simply overwhelming. But instead of taking responsibility and doing something to 
protect users from further harm and compensate users already harmed, the asbestos industry fol
lowed a playbook similar to that of Big Tobacco. They denied, they shifted blame and they ob
fuscated the science until they could no longer do so. 

Since then, countless industries have used such uncertainty campaigns to stave off liability 
and regulation with regard to the health effects of toxic chemicals, prescription drugs, food and 
beverages. Misinformation campaigns unite questionable science with a full-court press of public 
relations. The industry under attack publishes studies performed by mercenary scientists, who are 
paid to reach the desired conclusions of their masters, in vanity journals that are "peer reviewed" 
in name only by other industry-friendly scientists. They manipulate existing independent science 
to either discredit it or the scientists behind it or to skew the results to favor industry. 

The point of all this scheming is not to win the war and prove dangerous products safe. The 
name of the game is to sow confusion, create doubt and manufacture uncertainty with the public, 
regulators, judges and juries in order to buy time so they can continue to make profits and avoid 
having to compensate victims in the short term. Delay is a victory for industry. 

What I am describing here, and what I have written about extensively, is public relations dis
guised as science. Industry employs a range of strategies to achieve their goal of confusion ( and 
delay). Several of these strategies are described below. 

A. Apply a reasonable doubt standard to products 

First, manufacturers try to hold anyone trying to prove that Chemical X causes Disease Y to 
something akin to the prosecutor's standard of proof in a criminal trial, i.e., guilt beyond area
sonable doubt. But causation in civil tort cases is evaluated under the far less strict preponder
ance of the evidence standard. Regulatory agencies make decisions to protect the public based on 
the best evidence available at the time, and should not wait for certainty if it means delaying pro
tecting the public's health. Further, uncertainty is inherent in science. Scientists know there is no 
need for and that they can almost never obtain proof beyond a reasonable doubt. Absolute cer
tainty in science is rare; uncertainty is the norm, not the exception; and scientists accordingly 
base their judgments on the weight of the evidence because in many instances they have no other 
choice. Uncertainty does not mean the science is flawed. The absence of evidence does not mean 
evidence of absence. 

And of all scientific uncertainties, few are more complex than understanding the causes of 
human disease. There are several reasons for this. It is unethical and immoral for scientists to ex
pose humans to toxic chemicals to see whether and at what dose they cause disease. Further, 
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some diseases occur naturally even without exposure to any toxin. And most cases of environ
mentally-caused disease are clinically identical to ones that would have occurred had there been 
no exposure. Thus, it is often not possible to say with absolute certainty that a chemical exposure 
was responsible for a particular case of disease. In many cases, all the best science can provide is 
a probability statement. The tobacco industry took advantage of the fact that some people who 
get lung cancer have never smoked and that not all smokers get lung cancer to create doubt as to 
whether cigarettes were in fact a cause oflung cancer. 

The demand for absolute scientific certainty is both counterproductive and futile. The manu
facture and magnification of scientific uncertainty endangers both the public's health and sys
tems intended to compensate victims. Scientists therefore use the best evidence available and do 
not demand certainty where it does not and cannot exist. 

B. Presume a product innocent until proven guilty 

Second, industry seeks to take advantage of the "innocent until proven guilty'' presumption 
afforded criminal defendants. But toxic chemicals are not persons and have no constitutional 
rights. Further, why should any chemical that can reasonably be predicted to cause harm to hu
mans be given a presumption of innocence? In a perfect world, industry would be required to es
tablish the safety of their products before they are allowed to profit from their sale. In any event, 
waiting for proof of harm before taking action will too often permit harm to occur. This is partic
ularly true when the disease at issue has a long latency period. Corporations know they can profit 
from sale of their harmful products for many years before any symptoms of the disease manifest. 

C. Fail to conduct product studies 

Third, industry does as little as possible (sometimes nothing) to find the truth. Because indus
try does not want to know the truth, it simply fails to conduct studies that might have ascertained 
the truth. Corporations often perform inadequate safety testing on their products (and conceal the 
unfavorable results they do have). They have basically adopted a "don't ask, don't tell" policy. 
Epidemiology is the "gold standard" of proving causation of disease in humans. Yet the manu
facturers of toxins rarely, if ever, conduct a full-scale epidemiological investigation of their prod
ucts, likely because they know what the research would reveal. Nothing is done until there are a 
sufficient number of "bodies in the morgue" and the manufacturers are forced to do something. 
To add insult to injury, industry then uses this se,f-imposed lack of scientific "certainty'' to de
fend itself against regulation and liability. Time after time corporations claim a "lack of evi
dence" as reason for inaction, when in fact the.y are responsible for that lack of evidence. 

D. Attack and demand perfection of others' research 

Fourth, industry demands perfection from all unfavorable scientific studies. However, even 
imperfect studies have value, and they are often all we have. As Voltaire said, "the perfect is the 
enemy of the good." Human health should not take a back seat to the pursuit of perfect science. 

Further, industry's attacks on the existing science are predictable and largely bogus. The easiest 
way to discount unfavorable science is the process of"reanalysis." Rather than creating their own 
studies and gathering their own data, industry demands someone else's raw data and manipulates 
them to reach the conclusion they want in a ploy known as "data dredging." Once a study's results 
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are known, it is easy to design a reanalysis to make those results (if they show a positive associa
tion) disappear. If parameters are changed or new cut-off points between categories are selected, 
statistically significant differences suddenly evaporate and risk estimates are suddenly reduced. But 
in epidemiology, changing your methods after you have seen your results is extremely bad form, 
especially if it changes those findings, because it raises questions as to whether you are manipulat
ing the data to get the result you want. However, industry knows that most people are not schooled 
in proper epidemiological methodology and that reanalyzing a study's raw data to change its re
sults is a very effective way to neutt;alize the study' s conclusions. 

Epidemiology is a sitting duck for uncertainty campaigns, because study design is compli
cated and depends on judgment calls (and integrity) at every step along the way. Non-epidemiol
ogists may not realize that epidemiological studies are intentionally skewed toward njecting a 
given hypothesis (i.e., Chemical X causes Disease Y), so the fact that a study failed to prove a 
hypothesis does not at all mean the hypothesis is thus disproved. It is far more difficult to find a 
false positive result than a false negative one. 

Further, it is hard to obtain data on nonfatal diseases, like Parkinson's disease. Using mortal
ity data will miss most cases of the disease in instances where people do not die from it, like Par
kinson's disease. Because of the lack of data, science is thus less able to detect patterns of excess 
risk of nonfatal disease due to the very nature of the disease itself. 

Animal studies conducted in laboratories are also subject to attack. When people are exposed 
to numerous chemicals at their place of work, it is difficult to parse the respective effects of the 
various chemicals. This is an instance in which scientists make judgments by using information 
they import from other sorts of studies, particularly animal studies. 

But the go-to industry attack on animal studies is that because they involve too high a dose of 
the toxin, i.e., a dose a human would never be exposed to in the real world, the results of animal 
studies cannot validly be extrapolated to the human experience. This argument ignores practical 
realities. When toxicologists design animal studies, they deliberately use as high a dose as possi
ble that will not kill the animal because they cannot perform a study large enough to see the ef
fect of the toxin at a lower dose. For instance, if an air pollutant is suspected to cause cancer in 
one of every thousand people, you would need a study of a thousand animals. Scientists cannot 
practically conduct studies with thousands of animals, so they use high dose in a smaller number 
of animals instead, knowing that a substance that does not cause, for instance, cancer does not 
cause cancer ever, not even at the highest doses. In short, there is nothing inherently wrong with 
animal studies and the reality is that for many chemicals, animal studies provide virtually every
thing we know about their toxicity. 

Another common line of attack is to demand animal studies if the epidemiological studies are 
bad and vice versa. In short, no proof and no amount of proof is ever good enough for corporate 
producers of the chemical in question. 

Finally, industry will conduct meta-analyses to combat unwanted science. A meta-analysis 
combines and analyzes the combined data from several already completed studies on the theory 
that more data leads to more accurate results. However, meta-analyses are subject to the "gar
bage in/garbage out" principle. In other words, if you build a meta-analysis with flawed studies, 
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you get a flawed result. A time-honored industry recipe for countering the results of a well-con
ducted study (that doesn't favor them) is to mix the good study with several weak or poorly de
signed ones to arrive at a "no findings" conclusion. The added value of this charade is that the 
investigator and sponsor can claim that the new meta-analysis includes the entire literature and 
therefore trumps the result of that one pesky study. In this regard, industry turns the basic scien
tific principle that conclusions are reached based on the "weight of the evidence" on its head to 
create uncertainty and doubt. 

E. Suppress research 

Fifth, industry suppresses research when the results are adverse to their interests. Suppression 
of research has been a recurring problem with privately sponsored research. Suppressing adverse 
results can be achieved with discretionary judgments that are not technically illegal. For exam
ple, industry can abort research before it is completed and claim limited resources or some pur
ported design flaw in the study impelled the decision. For research that is completed, industry 
can justify withholding the results based on discretionary judgments that the research design or 
reporting was incomplete or flawed in some way or that follow-up research is needed to confirm 
or validate the findings. All of these judgment calls are difficult to question from the outside. In
dustry sometimes contractually reserve the right to suppress publication of the research they fund 
and will not hesitate to use this right if the study results are adverse to their interests. 

F. Distort the scientific picture 

Sixth, industry distorts the scientific picture by publishing their own "litigation science" -
manufactured research that has nothing to do with advancing the scientific inquiry and instead is 
done for the purpose of convincing judges and juries their products do not harm people. Not sur
prisingly, nearly all industry-funded studies reach conclusions favorable to industry. 

The most common type of study in this regard in the strategic literature review - a survey of 
the existing literature in which the authors review the evidence, commenting of the purported 
strengths and weaknesses of the studies reviewed. The authors weigh the evidence reviewed and 
provide a conclusion about the likelihood that a specific exposure causes a specific outcome, or 
about the level of exposure necessary to cause the outcome in questions. A common conclusion 
of these strategic literature review is that that the evidence reviewed is inconsistent and more re
search is needed before a definitive conclusion can be reached. 

These "studies" are then published in "vanity journals" -- conflicted journals that publish 
questionable science from industry and their hired guns for the purpose of giving the studies 
credibility. Industry knows they need the imprimatur of "peer review" to establish credibility for 
their studies and reanalysis. They obtain this coveted seal of approval by establishing vanity 
journals that present themselves to the unwary as independent sources of information and sci
ence, but the peer reviewers are carefully chosen, like-minded corporate consultants sitting in 
friendly judgment on studies that are structured to influence a regulatory proceeding or court 
case. Science compiled or conducted for the purposes of litigation should be inherently suspect. 

In addition to strategic literature reviews, industry will often commission studies that are de
signed or conducted in ways that make it very likely they will produce favorable results. They 
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look at small groups of workers over short periods of time. They include a larger group of non
exposed workers. They manipulate cohort studies by including only workers whose exposures 
began less than 20 years ago, taking advantage of disease latency. They study only a population 
of workers, which is inherently biased because workers are healthier than non-workers in gen
eral. They make misclassification errors regarding exposure, i.e., a person with higher exposure 
is classified as low or a person with lower exposure is classified as high, both of which errors 
tend to lower the degree of risk than in fact exists. They give undue weight to the types of evi
dence that support their claims. For instance, in a dataset including workers and bystanders, they 
heavily weight the bystander data because there are more of them, thereby diluting the effects 
seen in workers. They dilute the results by lumping groups of workers with different exposures 
together. And, of course, one of industry's favorite techniques is to blame confounders ( or unac
counted factors that are not the product at issue). 

Industry studies are motivated by principles other than finding the truth. Their goal is to cre
ate uncertainty-"Maybe there is another cause for disease? What about people who were ex
posed but did not get the disease? Maybe different forms of the product do not cause the harm at 
issue? Maybe skin exposure is less harmful than inhalation?" The list goes on. None of these in
quiries are meant to advance science, but rather to make the issue look so complicated that addi
tional research must be done before any conclusions can be drawn. Again, the goal is to buy 
more time. 

One might ask, if these studies are so obviously flawed, what use could they possibly be to 
industry? The unfortunate fact is that studies of no value whatsoever in the scientific arena can 
be quite valuable for corporate defendants in the courtroom. A jury might be impressed by a one
hundred-page "peer reviewed" article claiming that all of the existing studies are "junk science," 
whereas the industry's own "sound science" creates sufficient doubt as to whether the toxin 
caused the injury. Remember, industry does not have to prove anything- just manufacture suffi
cient doubt. And sponsorship by litigation parties leads to an imbalance in the literature-data 
synthesis exercises, data reanalysis, and exposure estimations predominate. 

Not all industry-funded scientists are corrupt, but even honest scientists are subject to a psy
chological phenomenon called "motivated reasoning." Being paid by industry changes the way a 
scientist looks at the scientific literature. As Upton Sinclair put it: "It is difficult to convince a 
man of something if his salary depends on him not believing it." The public believes science is 
straightforward, but the reality is that the desire to please the sponsor changes how the results are 
reported. Conflicted science is not valid, because no matter who performs the study, those paid 
for by a private sponsor tend to deliver the results the sponsor wants. The studies are typically 
(and improperly) structured by starting with the answer industry wants and figuring out the best 
way to support it. The phenomenon is so well-known that it has been given a name - the "fund
ing effect" -- referring to the close correlation between the results desired by a study's sponsors 
and the results reported. 

In short, any science generated by industry is inherently suspect and should, unfortunately, be 
viewed with suspicion. 
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G. Shift blame 

Seventh, industry shifts blame to anything or everything other than their product, including 
the victims themselves. The existence of other risk factors, of course, does not exonerate your 
product, but it can confuse the public. The tobacco industry tried to shift blame for lung cancer 
onto many other risk factors, real and imagined. The lead industry for many years denied proof 
that lead causes a host of serious health issues and instead blamed irresponsible parents who al
lowed their children to eat the paint peeling from the walls of poorly maintained homes. 

Where the victims are workers, industry will try to shift responsibility to the injured worker by 
accusing them of not using proper personal protective equipment. The "hierarchy of controls" is 
the bedrock principle of industrial hygiene and requires that you modify the work environment ra
ther than the worker. In other words, the hierarchy prioritizes engineering controls over less effec
tive personal protective equipment like respirators. Respirators are in fact the last choice, not the 
first, for several reasons: 1) they arc less effective than other environmental techniques (wetting, 
vacuum); 2) they are hot and unpleasant; 3) communication is difficult while wearing a respirator 
presenting an altogether different safety issue; 4) workers with heart/lung issues cannot wear respi
rators safely; and 5) the wearer must be clean-shaven because facial hair breaks the seal. 

H. Focus on dose and exposure levels when causation is no longer plausibly deniable 

Once the industry is no longer able to plausibly deny causation, they tum their uncertainty 
campaign to the question of dose, i.e., what level of exposure creates the risk at issue. Industry's 
typical last ditch effort is to claim the disease effect is real only at the highest levels of exposure, 
while lower levels yield no increased risk. This is false, but hard to rebut because it can be a dif
ficult challenge to find a statistically significant excess risk of disease at low levels of exposure. 

I. Use secrecy orders and abuse attorney-client privilege to hide the truth from the 
public 

Ninth, industry uses secrecy orders and abuses the attorney-client privilege to keep all of this 
under wraps. The tobacco industry famously used the particularly shady practice of funding con
flicted science through a law firm so they can claim the attorney-client privilege. 

And industry does not do all of this alone. An entire cottage industry of "product defense 
firms" has evolved over the years. Their business model is straightforward. They profit by help
ing corporations minimize public health and environmental protection and fight claims of injury 
and illness. In field after field, year after year, the same handful of individuals and companies 
comes up again and again. The entire point of what they do is to clog the machinery and slow 
down the process. The work of the product defense industry looks impressive- carefully mani
cured reports and reanalysis, captured journals full of"pccr reviewed" articles, and captured 
think tanks hiring out their ad hoc advocacy sow uncertainty across a range of issues. It is all a 
ruse, but it is regrettably an accepted part of the game. Work by scientists employed by firms 
specializing in product defense and litigation support must be seen for what it is: advocacy, ra
ther than science. 

Exponent is one such product defense firm. While some may exist, I have yet to see an Expo
nent study that does not support the conclusion needed by the corporation/trade association that 
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is paying the bill. In the case of paraquat and Parkinson's disease, an Exponent scientist, along 
with other product defense consultants, were members of Syngenta's "External Epidemiology 
Expert Team" and in fact produced and published strategic literature reviews and studies that 
questioned the causal connection between pesticide exposure and Parkinson's disease. 

THE ILLINOIS CONSUMER FRAUD ACT 

I have been asked to assume that in consumer cases in Illinois, a consumer needs to show "a 
deceptive act or practice by the defendant" and that the defendant intended the consumer to rely 
on the deception." I have considered an act to be "deceptive" if it creates the likelihood of decep
tion or has the capacity to deceive. Omissions, like acts of commission, can be a deceptive act or 
practice if the information not disclosed is the kind upon which a buyer would be expected to 
rely in making a purchase decision. 

I have also been asked to assume that another way a consumer may establish a case is to 
show that the defendant's "practice offends public policy" or that "it is immoral, unethical, op
pressive, or unscrupulous" and/or that "it causes substantial injury to consumers." A practice 
may be unfair because it satisfies one of those three criteria to a strong degree or meets all three 
to a lesser degree. Public policy is found in statutes, regulations, and common law. 

The statutory and regulatory provisions I have considered as a reflection of public policy are: 

• Article XI of the Illinois Constitution of 1970, Environment, Section 1, Public Policy-
Legislative Responsibility, provides that: 

The public policy of the State and the duty of each person is to provide and maintain 

a healthful environment for the benefit of this and future generations. The General 

Assembly shall provide by law for the implementation and enforcement of this public 

policy." 

• Article XI of the Illinois Constitution of 1970, Environment, Section 2, Rights of Individ-
uals, provides that: 

Each person has the right to a healthful environment. Each person may enforce this 

right against any party, governmental or private, through appropriate legal proceed

ings subject to reasonable limitation and regulation as the General Assembly may 

provide by law. 

Regulatory Framework: EPA Reporting Requirements 

• FIFRA § 6(a)(2), 7 U.S.C. § 136d(a)(2) 

If at any time after the registration of a pesticide the registrant has additional factual 
information regarding unreasonable adverse effects on the environment of the pesti
cide, the registrant shall submit such information to the Administrator. 
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7 U.S.C. § 136(bb) Unreasonable adverse effects on the environment 

The term "unreasonable adverse effects on the environment" means (1) any unreason
able risk to man or the environment, taking into account the economic, social, and en
vironmental costs and benefits of the use of any pesticide, or (2) a human dietary risk 
from residues that result from a use of a pesticide in or on any food inconsistent with 
the standard under section 346a of title 21. The Administrator shall consider the risks 
and benefits of public health pesticides separate from the risks and benefits of other 
pesticides. In weighing any regulatory action concerning a public health pesticide un
der this subchapter, the Administrator shall weigh any risks of the pesticide against 
the health risks such as the diseases transmitted by the vector to be controlled by the 
pesticide. 

• When Congress amended the Federal Insecticide, Fungicide and Rodenticide Act 
(FIFRA) in 1972, it adopted a broad reporting requirement-FIFRA § 6(a)(2). 1 

• "Since approximately 35,000 pesticide products are currently registered with EPA, it is 
not difficult to understand why Congress imposed such a duty to keep the Administrator 
informed on registrants." 43 Fed. Reg. 37611, 37612 (August 23, 1978). 

• FIFRA Section 14(b) authorizes criminal prosecution of a registrant who knowingly vio
lates FIFRA and imprisonment ofup to one year. 7 U.S.C. § 136l(b)(l)(A). 

• Sections 12(a)(2)(N) & (Q) make it unlawful for a registrant "to fail to file reports re
quired by this subchapter" or "to falsify all or part of any information relating to the test
ing of any pesticide ... , including the nature of any ... observation made, or conclusion or 
opinion formed, submitted to the Administrator, or that the person knows will be fur
nished to the Administrator." 7 U.S.C. § 136j(a)(2)(N) & (Q). 

• EPA regulations require registrants to report a wide variety of information. Information 
that "is relevant to the assessment of the risks or benefits of one or more specific pesti
cide registrations currently or formerly held by the registrant" is mandatorily reportable. 
40 C.F.R. § 159.158(a). 

• Information is "relevant to the assessment of the risks or benefits," and reportable under 
40 C.F.R. § 159.158(a)(l)-(3), ifit includes the conclusions or opinions of a person: 

1) Who was employed or retained ( directly or indirectly) by the registrant, and was 
likely to receive such information. 

2) From whom the registrant requested the opinion(s) or conclusion(s) in question. 
3) Who is a qualified expert as described in§ 159.153(b). 2 

1 Codified at 7 U.S.C. § 136d(a)(2). 
2 Section 159 .153(b) provides in relevant part: 

Qual.fied e:,.pert means one who, by virtue of his or her knowledge, skill, experience, training, or educa
tion, could be qualified by a court as an expert to testify on issues related to the subject matter on which 
be or she renders a conclusion or opinion. Under Rule 702 of the Federal Rules of Evidence, a person 
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• The EPA in 1998 provided guidance for Section 6(a)(2) reporting, explaining the crucial 
importance of expert opinion to its work: "As a general matter, the Agency frequently re
lies on the 'weight of evidence' in making pesticide regulatory decisions, and it considers 
expert opinion that tends to confirm or validate otherwise reportable information. In this 
context, expert opinions can play an important role in Agency decision-making." 3 

• Another EPA regulation requires reporting of certain scientific studies, discontinued stud
ies, human epidemiological studies, and human exposure studies. 40 C.F.R. § 159.155. 
Toxicological studies are among the scientific studies specifically addressed. 

• Section 159.165 makes mandatorily reportable adverse findings in toxicological studies 
notwithstanding similar findings of prior studies "if, relative to all previously submitted 
studies, they show an adverse effect": 

o in a different organ or tissue of the test organism, 

o at a lower dosage, 

o after a shorter exposure period, 

o after a shorter latency period, 

o at a higher incidence or frequency, 

o by a different route of exposure, 

o in a different ~pecies strain, sex, or generation of test organism. 40 C.F.R. 
§ 159.165(a)(l)(i)-(v). 

• The EPA also has a catch-all regulation that makes "other information" mandatorily re
portable. A registrant must submit "information other than that described in§ 159.165 ... 
if the registrant knows, or reasonably should know, that if the information should prove 
to be correct, EPA might regard the information alone or in conjunction with other infor
mation about the pesticide as raising concerns about the continued registration of a prod
uct or about the appropriate terms and conditions of registration of a product." 40 C.F .R. 
§ 159.195. 

************************************* 

may be qualified as an expert on a particular matter by virtue of "knowledge, skill, experience, training, 
or education." In general, EPA wants registrants to report information when a person has relevant expert 
credentials, e.g., a medical doctor giving a medical opinion, a plant pathologist giving an opinion on plant 
pathology, etc. (emphasis added). 

3 April 3, 1998 Guidance on Final FIFRA Section 6(a)(2) Regulations for Pesticide Product Registrants at 8-9 (at
tachment to EPA Notice 98-3) (available at https://www.epa.gov/sites/ production/files/2014-04/documen.ts/pr98-
3.pdf). 
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As the EPA has explained for forty years: 

[P]esticide regulatory decisions involve much more than whether or not a pesti
cide should be registered at all; the Administrator is required to make a number of 
decisions about the terms and conditions of registration which are not expressly 
stated in terms of "unreasonable adverse effects on the environment." Among 
these are decisions concerning the pesticide's labeling and packaging, and deci
sions concerning whether additional restrictions beyond labeling should be im
posed .... [T]he Administrator has the option of changing some or all of these 
terms or conditions after registration, as remedies short of outright cancellation, in 
situations where he determines that without such changes, the pesticide would 
generally cause unreasonable adverse effects. 

43 Fed. Reg. 37611, 37613 (August 23, 1978). "If the information would be relevant to an 
Agency decision on the continued registration of the pesticide or to the proper terms and condi
tions of the pesticide's registration, and the other requirements of section 6(a)(2) are satisfied, the 
registrant is required by section 6(a)(2) to submit the information to the Agency." Ibid. (empha
sis in original) 
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SYNGENTAHASADMITTEDITSCORPORATE 
RESPONSIBILITY REGARDING PRODUCT SAFETY 

In its deposition, Syngenta admitted the following: 

• Companies involved in making products subject to regulation have the duty to be truthful 
with regulators. Botham: 490; Botham: 598. 

• When in doubt, the responsible thing is to report findings to regulators. Botham: 287-288. 

• Companies who are in the business of manufacturing or distributing pesticides have a 
duty to act responsibly to ensure the health and safety of their pesticides. Botham: 598. 

• A company in the business of manufacturing or distributing pesticides has a duty to con
sumers to disclose serious harms caused by those pesticides. Botham: 599. 

• A company in the business of manufacturing or distributing pesticides has a duty to con
duct scientific research with the highest standards of professionalism and good science. 
Botham: 599. 

• Syngenta scientists are ethically required to share their scientific findings about paraquat. 
Botham: 490. 

• A company in the business of manufacturing or distributing pesticides has a duty to be 
transparent with its research findings and to publicly disclose research results of signifi
cance in an objective and accurate way. Botham: 600. 

• A company in the business of manufacturing or distributing pesticides has a duty to com
municate information concerning health, safety and toxicity in a timely and responsible 
manner. Botham: 600. 

• Transparency in science is critical, especially for heavily-used products and serious 
health effects. Botham: 291-93. 

• If Syngenta has information that paraquat is a neurotoxin, it would be improper, unethical 
and dishonest to withhold that information from regulators and the public. Botham: 491-
93 .. 
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ANALYSIS 

III. Syngenta's Corporate Defense of Paraquat Follows the Corporate Template 

A. For decades Syngenta treated paraquat as innocent until proven guilty 

In undertaking my investigation and analysis of this case, I relied on the exhaustive work of two 
scientists who have read and carefully analyzed a large number of Defendants' documents ob
tained by Plaintiffs' counsel through the litigation process. Dr. William Farone and Dr. William 
Mobley have done an extremely thorough probe of these documents from two distinct and sepa
rate approaches. They have reduced their findings and conclusions into reports which I have read 
and found to be extremely logical and comprehensive. I have relied on those reports in reaching 
my own opinions in this case. The reports of their findings and conclusions are the same type of 
analysis that I have typically relied upon in my professional capacity in the past. 

In addition, several corporate witnesses from Syngenta and Chevron have already testified under 
oath by deposition on behalf of those companies. I have likewise relied on several statements of 
fact made by those corporate witnesses. Plaintiffs' counsel have prepared a Fact Summary of ex
tracted statements of fact from these depositions which I have also referred to and relied on. 

1. Defendants knew paraquat was a powerful redox cycler and should have estab
lished it was safe for long-term use before putting it on the market. 

a. ICI and Chevron's knowledge before selling paraquat 

Before they started selling paraquat in the United States, ICI and Chevron knew that paraquat 
was an effective herbicide because of its redox properties. 2/25/20 Botham Vol. I Tr. at 90-91; 
6/25/20 Patterson Vol. IV Tr. at 90, 148-49. "Redox" is a combination of "oxidation" and "re
duction," referring to a chemical reaction that can kill living cells by creating "oxidative stress." 
Paraquat is also toxic to animals and humans, killing their cells in the same way as it does 
plants-oxidative stress due to redox cycling. Botham I at 91, 212-13. These facts should have 
led ICI and Chevron to investigate whether paraquat was safe for human long-term use before 
they marketed it. But ICI and Chevron conducted only limited toxicity testing before marketing 
paraquat. And even those studies demonstrated paraquat's potential for long-term neurotoxic 
harm (i.e., harm to the central nervous system). 

For example, a 1963 ICI dermal toxicity study in rabbits with paraquat showed symptoms readily 
referable to the brain. These symptoms were indicative of possible central nervous system ef
fects, but ICI investigated no further. Mobley Report at 8-9 (noting changes in activity levels, 
tremors, increased salivation, incoordination and weakness). Botham I at 215. By the time ICI 
put paraquat on the market, it knew that paraquat had the potential to redox cycle in any human 
tissue, especially in oxygen-rich sections of the brain. Botham I at 100, 174. Given ICI'S 
knowledge of paraquat's oxidative stress properties, that oxidative stress damages cells, and that 
oxygen-rich tissue like the brain is especially sensitive to oxidative stress, further investigation 
was essential. But ICI did not even examine the rabbit brain tissues for evidence of tissue tox
icity or paraquat residues. Mobley at 9. They should have done so. They should also have con
ducted follow-up studies to examine whether paraquat posed any long-term or chronic risks to 
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the central nervous system. Mobley at 9. Had they performed the studies, it is clear what they 
would have confirmed. 

A 1964 ICI study in dogs showed changes in brain tissue integrity. Mobley at 10. Although the 
rabbit study had revealed potential central nervous system and neurobehavioral effects, the in
vestigators in the dog study failed to note motor function or other neurobehavioral effects. They 
also failed to examine neurons in the brain regions where effects had been seen in the rabbit. 
Ibid. As with its rabbit studies, ICI should have followed up with long-term, chronic neurotoxi
city studies to establish that paraquat was safe before putting it on the market. Instead of per
forming the kinds oflong-term neurotoxicity studies in animals that were indicated, ICI and 
Chevron decided to make human guinea pigs out of paraquat users and wait to see what brain in
juries would result. 

b. Early period after paraquat sales begin 

ICI and Chevron learned more about paraquat's neurotoxic potential after they began selling par
aquat in the United States, but they ignored those data, too. They conducted field studies of agri
cultural workers who applied paraquat and learned the chemical could be detected in workers' 
urine. In 1969, an ICI scientist named Swann published the results of two exposure studies (field 
trials conducted in Malaysia in 1965 and 1967) designed to examine exposure under real world 
conditions. SWANN (1967); 6/22/20 Ouzts Tr. at 47-54; see also Patterson IV at 14-17. Some par
aquat was detected in every worker's urine at some point during the 12-week 1965 study. 
SWANN; Ouzts Tr. at 47:-54; Patterson IV at 28-29. This meant when paraquat is used as in
tended, exposure is systemic. Mobley at 26. Paraquat could thus be carried to the worker's brain 
through the bloodstream. And from 1968 on, ICI and Chevron knew from numerous post mortem 
examinations of people who had died from acute paraquat poisoning that there were changes and 
signs of damage to various areas of the brain. Botham I at 202-03; 3/5/20 Patterson Vol. II Tr. at 
295; 313-314; 336-37. Paraquat was also found in the victim's brains. See also Patterson II at 
316,321,326-27,352. 

This early knowledge of paraquat residues in urine samples and the human brain stood as clear 
proof that paraquat gets into the brain. It was more than just a red flag-it was a mandate to ICI 
and Chevron to expand their human exposure studies. Follow-up studies should have been con
ducted to assess workers longitudinally for signs of general health effects, including neurological 
health, studies of motor performance and cognition. Mobley at 27. Furthermore, a robust epide
miological program to evaluate the general and neurological health effects and extent of expo
sures of a larger population exposed to paraquat as a result of living on or near land treated with 
paraquat should have been undertaken. Ibid. Neither ICI nor Chevron undertook these studies, 
but both could have. For the 21-year period between 1965 and 1986, Chevron could have de
signed an epidemiological study that monitored paraquat users long term to determine paraquat's 
effect on their health. Patterson Tr. at 129. 

Through the 1970s and 1980s, ICI and Chevron performed a number of short-term toxicity stud
ies and residue analyses in various laboratory species. Toxicity studies consistently found effects 
in the central nervous system. Not only did residue studies demonstrate that paraquat reached the 
parts of the brain unprotected by the blood brain barrier, but they also showed that paraquat 
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crossed the barrier and entered the midbrain. A number of independent paraquat toxicity and res
idue studies were also published over this time. Some of these also showed potential neurotoxi
city, including one that showed effects on motor neurons. As this body of evidence mounted, 
Chevron and ICI turned a blind eye to paraquat's very likely neurotoxicity. And at no time did 
Chevron or ICI warn paraquat users of these risks or disclose that no neurotoxicity analysis had 
been undertaken. See generally Mobley and Farone Reports and Fact Summary. 

c. Long-term toxicity tests 

After having marketed paraquat in the U.S. for ten years, scientists at both ICI and Chevron ad
mitted they had done no long-term toxicity studies to understand paraquat's neurotoxic potential. 
In a 1975 correspondence, Drs. Fletcher (ICI) and Cavalli (Chevron) discussed the potential for 
paraquat to injure the central nervous system. Mobley at 38-39. They agreed no long-term stud
ies of paraquat's chronic effects on the central nervous system had been done. ibid.; see also Pat
terson at 305; Botham at 198. Dr. Cavalli noted only a few chronic toxicity studies existed at all, 
and these were "old" and some were "poorly done." Mobley at 41; Botham at 198. Nevertheless, 
Dr. Fletcher advised Dr. Cavalli that ICI would not undertake chronic toxicity studies with para
quat. Mobley at 41. 

It was not until several years later that ICI began chronic toxicity studies with paraquat. Both 
those studies were inadequate to evaluate the possible effect of paraquat on the central nervous 
system. Mobley at 53-54. For example, in 1981, ICl's Dr. Litchfield conducted a two-year car
cinogenicity feeding study in mice to meet EPA requirements. But the study did not examine 
paraquat residue in the brain, neuron counts, or neurotransmitter levels, including dopamine. 
Mobley at 57-58. ICI conducted or commissioned similar long-term feeding studies in laboratory 
rodents in 1982 and 1983 with similar inadequacies. Mobley at 59-60, 62-63. By this time, ICI 
and Chevron had accumulated a substantial body of evidence that paraquat could be neurotoxic. 
In light of this, ICI' s and Chevron's failure to examine neurotoxic endpoints can only be viewed 
as a willful disregard of the potential harm of paraquat. 

d Neurotoxicity tests 

Syngenta finally undertook neurotoxicity studies of paraquat in 1996 after studies published by 
independent laboratories had specifically implicated paraquat in the pathology of Parkinson's 
disease. WIDDOWSON ET AL. (1996). The Widdowson study observed the brains ofrats after a 
single fatal dose of radio labeled paraquat and found no neuronal cell death at 24 or 48 hours 
post-dosing. Mobley at 69-70. A second study administered repeated doses of paraquat over 14 
days and observed no loss of neurons. Mobley at 70-71 (citing WIDDOWSON ET AL. (1996b)). The 
authors observed changes in dopamine levels and movement, but did not attribute them to treat
ment. Mobley at 70. The second study suffered from conflicting results and both studies were too 
short to evaluate the neurotoxic potential of paraquat from long-term, chronic exposure. Mobley 
at 70-71. These studies should have prompted Syngenta to investigate paraquat's long-term neu
rotoxic potential more thoroughly. 
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B. Emetics 

I have been asked by Plaintiffs' counsel to assume that the following statement is true: 

To keep paraquat products on the market while minimizing the cost of making 
them less toxic, ICI and Chevron used manipulated scientific data to support the 
claim that a low concentration of an emetic in paraquat products would prevent 
deaths caused by paraquat ingestion. These acts likely resulted in the unnecessary 
deaths of hundreds of people throughout the world. 

I have also been asked to assume the authenticity of the documents referenced below and that the 
accompanying statements in this summary accurately reflect the content of those documents. I 
have been provided the referenced documents for review. 

Imperial Chemical Industries Limited ("ICI") discovered the herbicidal properties of paraquat in 
1955,4 and began selling paraquat herbicide products outside the U.S. in 1962. 5 In 1965, ICI's 
exclusive U.S. formulator and distributor, California Chemical Company, later known as Chev
ron Chemical Company ("Chevron"), began selling paraquat herbicide products in the U.S. 6 

Reports of deaths caused by the accidental or suicidal ingestion of paraquat began to appear in 
medical and scientific journals by no later than 1966, 7 only four years after ICI began selling 
paraquat products outside the U.S. and a year after Chevron began selling paraquat products in 
the U.S. By the mid-1970s, with the death toll continuing to rise,8 ICI and Chevron feared that 
failure to stem the tide of fatalities caused by paraquat ingestion would lead registration authori
ties in the U.S. and elsewhere to cancel or refuse to renew paraquat product registrations - that 
is, to ban the sale and use of paraquat as an herbicide. 9 

In response to this threat to their ability to continue selling paraquat products, ICI and Chevron 
considered adding (and ultimately did add) three ingredients to their "Gramoxone" (ICI) and 
"Ortho" (Chevron) paraquat products: (1) a dye, to deter accidental ingestion by giving the prod
uct a distinctive color; (2) a "stenching" agent, to deter accidental ingestion by giving the product 
a foul odor; and (3) an emetic, ostensibly to prevent fatalities by rapidly inducing vomiting fol
lowing the ingestion of a quantity of the product containing the minimum lethal dose of para
quat. Io 

4 Deposition of Syngenta AG and Syngenta Crop Protection LLC (Botham, February 25, 2020) at 48. 
5 Deposition of Syngenta AG and Syngenta Crop Protection LLC (Botham, February 25, 2020) at 97; Deposition of 
Syngenta AG and Syngenta Crop Protection LLC (Ouzts, June 22, 2020) at 39. 
6 Deposition of Chevron U.S.A. Inc. (Patterson, March 4, 2020) at 60-63, 82; Deposition of Syngenta AG and Syn
genta Crop Protection LLC (Ouzts, June 22, 2020) at 34. 
7 SYNG-PQ-01060859 at 877, citing Bullivant, C. M., Accidental poisoning by Paraquat: Report of two cases in 
man, Br. Med. J. 1, at 1272-73 (1966); Swan, A. A. B., Paraquat poisoning, Br. Med. J. 4, at 551 (1967); Campbell, 
S., Paraquat poisoning, Clin. Toxicol. 1, at 245-49 (1968); Oreopoulos, D. G., et al., Acute renal failure in case of 
paraquat poisoning, Br.Med. J. 1, at 749-50 (1968). 
8 lbid. 877-78. 
9 SYNG-PQ-02508147; SYNG-PQ-01843764. 
10 SYNG-PQ-02514781; SYNG-PQ-13098668; SYNG-PQ-03719623; SYNG-PQ-02450023. 
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The emetic ICI and Chevron ultimately added to their paraquat products was a chemical com
pound originally designated as "ICI 63197" that ICI's Pharmaceuticals Division had investigated 
as a bronchodilator, 11 which ICl's Plant Protection Division re-designated as "PP796." 12 

In 1977, Chevron submitted an application to the EPA seeking to exempt PP796 from the re
quirement of a tolerance when used as an "inert ingredient" in paraquat formulations. 13 Chevron 
claimed in its application that "Human clinical trials, supported by data from experimental ani
mals, demonstrate that the amount of PP-796 required to induce vomiting in the majority of hu
mans ingesting it is 5 mg (0.08 mg/kg in a 60 kg man). 14 

The EPA ultimately adopted a rule in April 1982 that "exempted [PP796] from the requirement 
of a tolerance when used as an emetic at not more than 0.1 percent in formulations of paraquat 
dichloride," 15 clearing the way for its addition to the paraquat products that by then Chevron was 
formulating and both Chevron and ICI Americas, Inc. ("ICIA") were distributing and selling in 
the U.S. 16 

Six weeks after the EPA granted this exemption, the addition of the emetic to paraquat products 
contributed to the EPA' s decision not to include paraquat in a list of products that would be sub
ject to a rebuttable presumption against registration ("RP AR"). 17 In fact, as it reiterated in its 
1986 paraquat registration standard, the EPA required that the emetic be added: 

On April 14, 1982, the Agency established an exemption from the requirement of 
tolerance for an emetic which is incorporated into paraquat formulations. The 
emetic is intended to induce rapid vomiting thereby reducing the absorption of 
paraquat. The Agency is continuing to require the emetic to be incorporated into 
all formulations of paraquat. 18 

But the EPA was not informed that the data purportedly showing the addition of a mere 0.5 
grams of PP796 to a liter of formulated product containing 200-240 grams of paraquat would 
prevent deaths caused by the ingestion of an otherwise-lethal dose of paraquat by rapidly induc
ing vomiting had been manipulated by ICI to support that claim. No one other than ICI and 
Chevron knew this-not the EPA, not other registration authorities, not paraquat buyers or users, 
not the medical or scientific communities, and not the public. And no one other than ICI and 
Chevron knew that their own scientists and management either knew or believed the data did not 
support this claim. No one other than ICI and Chevron knew these facts because ICI and Chev
ron never disclosed them. 

11 SYNG-PQ-02450023. 
12 SYNG-PQ-04087247. 
13 SYNG-PQ-01858013 (Volume I); SYNG-PQ-01857812 (Volume II). 
14 SYNG-PQ-01858013 at 8017. 
15 SYNG-PQ-02451086. 
16 CUSA-00099528 at 9529-9530, 9533-9577; CUSA-00075153. 
17 CUSA-00102373 at 2416. 
18 CUSA-00265212 at 5254. 
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1. Prior to 1976, ICI and Chevron rejected, as ineffective and too costly, adding an 
emetic to paraquat products to prevent death caused by ingestion of paraquat 

ICI first considered adding an emetic to paraquat products at least as early as 1968. Between 
1968 and 1974, it repeatedly rejected the idea because, in addition to ever-present concerns about 
how much this would cost, ICI knew no known emetic-including PP796-would prevent 
deaths caused by ingestion of a volume of paraquat product containing the minimum lethal dose 
of paraquat. 

In November 1968, Dr. A.A.B. Swan, the head ofICI's Industrial Hygiene Research Laboratory 
(later known as Central Toxicology Laboratory and CTL) from 1963 to 1978, 19 advised a col
league in the Biological Research department ofICI's plant-protection business that no known 
emetic would be effective in preventing the absorption of a dangerous amount of paraquat after 
its ingestion. After explaining that a drug may induce vomiting either by acting on the parts of 
the central nervous system that trigger vomiting or by irritating nerve endings in the stomach and 
upper intestine, Swan pointed out that centrally acting emetics "take at least 30 minutes to act be
cause they have to be absorbed from the gut, and there is therefore time for dangerous amounts 
of paraquat. .. to be absorbed as well," noting that to be effective, an emetic would have to cause 
vomiting ''within a few minutes." 20 

Two years later, IHRL's Nigel Wright offered a similar response to an inquiry from an ICI over
seas subsidiary. After noting that "the question of adding an emetic to paraquat has of course 
been mooted and gone into in great detail by [Plant Protection] and these laboratories many 
times in the past," Wright explained that: 

It is unfortunately a fact that no emetic, even the most powerful, would act 
strongly enough and in time to prevent the absorption of paraquat after swallow
ing a lethal dose. Paraquat is itself emetic and people who have taken more than 
just a spoonful have frequently vomited afterwards; this, however, has not always 
prevented fatal results. You will see, therefore, that it would need first of all a 
very large quantity of emetic in the formulation, which would make it undesirable 
from commercial and other points of view, but even if one could find the perfect 
additive it is most unlikely that it would succeed in preventing fatalities. 21 

In July 1971, A.W. Waitt ofICI Plant Protection's Registration and Technical Literature Section 
asked Wright to evaluate and give an opinion on the possibility of including as an emetic in para
quat formulations the compound then designated as ICI 63197, attaching a copy of a report on 
the compound by Dr. G.E. Davies ofICI's Pharmaceuticals Division. 22 In the attached report, 
Davies had advised Dr. J.M. Winchester at ICI Plant Protection's Jealott's Hill Research Station 
that "the emetic dose [oflCI 63197] in man is between 4 and 8 mg," and that "it would be neces
sary to include [a] sufficient [amount] of the compound to ensure that this amount was taken in 

19 L. Smith. Ap_preciation oflain Purcbase and CliffElcombe, Toxicol. Res .. 2018. 7, at 548-49. 
20 SYNG-PQ-02518325. 
21 SYNG-PQ-02517085. 
22 SYNG-PQ-02450188. 
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whatever volume of paraquat is likely to be toxic." 23 Dr. K. Fletcher responded to Mr. Waitt on 
behalf of IHRL, explaining that: 

On the question of emetics, we examined this some time ago and turned it down for 
a variety ofreasons; (a) 'Gramoxone' itself is quite a good emetic, (b) there was no 
really suitable agent to add which would be effective, and ( c) the expense would be 
prohibitive. 

I believe some of these objections apply to the Pharmaceuticals compound ICI 
63,197. I accept it would be effective at a dose of about 10 mg which would imply 
about 4 g/gallon. Two difficulties I foresee are cost and registration. If you are con
vinced that the proposition is viable on these two counts, then we would be pre
pared to evaluate it from the toxicological aspect and try to see if it is effective. 24 

In October 1971, Dr. Fletcher wrote to Dr. P.F.C. Bayliss of the ICI Pharmaceuticals' Clinical 
Research Department, explaining that "Plant Protection have been casting around trying to find 
ways of stopping paraquat causing accidental deaths" and asking Bayliss for his views on adding 
it to commercial paraquat formulations. Bayliss, the author of the report summarizing the results 
of the human trials ICI Pharmaceuticals had conducted in its attempt to develop ICI 63197 as a 
drug, 25 responded that for a number of reasons, he believed it was "not suitable for the indication 
you suggest." Among other things, Bayliss advised Fletcher that ICI 63197 "does not have a 
clearly defined emetic dose," which he indicated meant a ''very high dose" would be required to 
ensure vomiting in all individuals. He added that because the compound is a centrally acting 
emetic, even when vomiting does occur, it doesn't happen immediately, but only after enough 
time for more than a toxic dose of paraquat to have been absorbed. 26 Fletcher responded that he 
agreed "that the idea of an emetic is probably not of great value," 27 and informed Waitt that Bay
liss "is rather discouraging about [ICI 63197' s] use in paraquat formulations. "28 

More than a year later, Dr. Fletcher's assessment ofICI 63197's potential as an emetic in para
quat products remained unchanged. In a November 1972 letter to Dr. D. Seaman of Plant Protec
tion's Jealott's Hill Research Station, with copies to others at Plant Protection, ICI Pharmaceuti
cals, and IHRL, Dr. Fletcher explained that: 

[C]entrally acting compounds such as ... ICI 63197 ... are effective in low doses (c 
10 mg) but are expensive. Also they depend on being absorbed into the general 
circulation and acting on the brain; they therefore tend to be slow in action, say 
15-30 minutes. I have spoken to Dr. Bayliss of Pharmaceuticals Division who 
agrees that emetics are unlikely to be of help .... I cannot say these compounds 
will be ineffective but I think that such additions will be very expensive and of 
marginal use. 29 

23 SYNG-PQ-13098675. 
24 SYNG-PQ-02450187. 
25 SYNG-PQ-14420786. 
26 SYNG-PQ-13098673. 
27 SYNG-PQ-02450185. 
28 SYNG-PQ-02450184. 
29 SYNG-PQ-02469717. 
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In conclusion, Dr. Fletcher said "In general I do not think there is any great future in trying to re
duce the toxicity of Gramoxone except by considerable dilution," adding that "We have a con
siderable amount of sympathy for our position and if we do something sensible, even though it 
proves not to be very effective, we would be seen to be trying." 30 

Shortly thereafter, on December 14, 1972, Dr. Seaman convened the first meeting of Plant Pro
tection's "Paraquat: Reduction of Hazards by Formulation Project Team." The team recom
mended that no work be devoted to emetics because, per IHRL, "large quantities are required or 
they are too slow in action." 31 

On May 16, 1973, Dr. J.T. Braunholtz ofICI Plant Protection met with R.D. Wessel and other 
Chevron employees at Chevron's offices in Richmond, California. Braunholtz told Chevron that 
Plant Protection felt an emetic was "not worth pursuing." As to Chevron's position, Wessel 
wrote that "[Chevron] discussions with [two outside] toxicology consultants confirmed the opin
ion that further research in this area is probably not warranted," and "The discovery of a practical 
antidote for treatment of Paraquat poisoning appears to be our best defense for satisfying Para
quat critics, particularly EPA and the Medical Community." 32 

The pressure on ICI and Chevron to solve the problem of fatalities caused by the ingestion of 
paraquat continued into 1974. At a meeting on February 27, 1974 in Richmond, California, Dr. 
A. Calderbank of ICI Plant Protection, R.D. Cavalli, a toxicologist with Chevron Environmental 
Health Center, Dr. J.N. Ospenson, Chevron's Manager ofR&D, and representatives of Chev
ron's Registration Section and Market Development function discussed the problem and poten
tial responses to it. 33 The notes of this meeting, which were widely circulated within ICI, 34 did 
not mention any discussion of adding an emetic to paraquat products. 

Four months after this meeting, on June 20, 1974, Dr. Fletcher again explained to a colleague, 
this time at ICI's Australian subsidiary, why adding an emetic to Gramoxone would not be effec
tive: 

The suggestion of putting an emetic in Gramoxone has been looked at and the 
drawback is mainly one of cost and compatibility. I estimate a fatal dose as 10 ml 
of the 20% formulation and, therefore, the emetic dose must be contained in this 
or a lesser volume. Can you estimate the cost of putting 500 emetic doses of ipe
cacuanha in each gallon of Gramoxone? If you try to use a metal, such as copper 
or antimony, the required strength is about 10% and is both too costly and incom
patible with the paraquat. One requires an immediate emetic effect and this rather 
rules out the centrally acting compounds such as apomorphine, even if these 
should be required in small doses and the cost could be kept down. 35 

30 Ibid. at 9718. 
31 SYNG-PQ-02491713 at 1714-15. 
32 CUSA-00046646 at 6656-657. 
33 SYNG-PQ-02508147. 
34 Ibid. at 8150. 
35 SYNG-PQ-02514408. 
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In the Winter/Spring of 1974, ICI and Chevron had some concern that the EPA might cancel par
aquat registrations because of fatalities caused by accidental ingestion. 36 In October of that year, 
the EPA promulgated its RP AR regulation. 37 

In December 1975, ICI reported to Chevron that during a late November visit to ICI's Plant Pro
tection Division in the U.K., the Director of the Registration Division of the EPA's Office of 
Pesticide Programs had told ICI that Ortho Paraquat CL, Chevron's U.S. paraquat product, had 
been placed on the EPA's list of products subject to a rebuttable presumption against registration 
("RP AR"); although this turned out to be incorrect, the possibility that the EPA would cancel or 
deny re-registration outside the RP AR process continued to exist. 38 

As 197 5 drew to a close, the possibility of adding an emetic to paraquat products was raised 
again. On December 23, 1975, Dr. Winchester-who, as noted above, had known about ICI 
63197 since 1971-wrote to Dr. Swan, suggesting it would be well worth a substantial monetary 
investment of several hundred thousand British pounds to embark on a research project "to dis
cover and synthesise [sic] new chemical compounds which may be much stronger emetics than 
those we know oftoday." 39 

2. In 1976-1997, based on ICI human trials data that allegedly support an estimate 
of 5mg as the effective emetic dose of pp796 in man, ICI and Chevron decided to 
use pp796 as an emetic and seek approval to do so. 

Dr. Swan responded to Dr. Winchester on January 5, 1976. Instead of approving the launch of a 
research program to attempt to discover and synthesize new compounds for potential use as 
emetics in paraquat products, Dr. Swan said he was appointing a team led by Dr. Michael Rose 
to explore the feasibility of doing research along those lines. 40 

In his memo scheduling the initial, January 29, 1976 meeting of this team, Dr. Rose pointed out 
that "Paraquat poisoning is causing the Company considerable concern, particularly since the 
Environmental Protection Agency in the USA is currently questioning the safety of the product." 
In the same memo, Dr. Rose set "within an hour" as the standard for how quickly vomiting 
would have to be induced to make preventing the absorption of a lethal quantity of paraquat pos
sible, but did not explain the scientific basis for this standard (which was much longer than the 
"few minutes" or less than 15 minutes that Drs. Swan and Fletcher had previously explained was 
the time within which an emetic would have to induce vomiting). 41 

Before the initial meeting of the working team, Dr. Foulkes wrote to Dr. Rose on January 26, 
1976, setting forth the Plant Protection Division's view of the criteria it would apply to an emetic 
for use in Gramoxone. Although he acknowledged this was an "ideal view," he made clear that 
PPD ''would not imagine using a compound far removed from such criteria." Among the criteria 
were that the emetic be effective in a lethal volume of Gramoxone and that it be "an established 
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emetic agent, obviating the need for extensive toxicological testing," 42 a criterion that effectively 
ruled out any project to discover and synthesize new emetic compounds for use in paraquat prod
ucts. 

On February 9, 1976, Dr. Rose issued a report of the working party dated January 29, 1976, the 
date of the initial meeting. 43 The working party considered only existing emetics, one of which 
was which was ICI 63197. The report described ICI 63197 as "a potent, centrally acting emetic, 
causing vomiting in man with oral doses on the order of 5mg," 44 but did not provide a source for 
this information or explain how the specified dose was determined or estimated (as noted above, 
the emetic dose had previously been reported by the ICI Pharmaceuticals Division to be between 
4 and 8mg and by Dr. Fletcher to be about 10mg, and Dr. Bayliss, who reported on the ICI Phar
maceuticals Division human trials, had stated there was no clearly defined emetic dose). 

In a March 23, 1976 memo, to a dozen ICI scientists and managers, D.M. Foulkes reported the 
results of a meeting held the day before to establish a program for the evaluation of ICI 63197 
(now designated R.50796) as an emetic to be added to paraquat, with the objective of obtaining 
clearance for its use in 1977. The memo asserted without elaboration that "from existing human 
data a concentration of0.5g/litre is likely to produce emesis upon ingestion of 10ml of Gramox
onc." 45 The only "human data" that existed then, or ever, was the data from the ICI Pharmaceuti
cals Division's human trials of ICI 63197. 46 

An October 6, 1976 ICI report entitled "An Emetic Formulation of Gramoxone" noted that a 
growing number of accidental deaths had "led to pressure on ICI and its agents overseas by reg
istration authorities," particularly in W cstcm Europe. The report stated that while the addition of 
an emetic had previously been considered of little value, "a compound has now been discovered" 
that "will produc[e] rapid and effective vomiting in man at low concentrations," which "it is be
lieved ... will greatly reduce the risk of death following the ingestion of paraquat." 47 As to how 
the compound would perform in Gramoxone, the report said: 

The level of inclusion of PP796 in 'Gramoxone' has, after careful consideration 
of human data, been established as 0.05% w.v., i.e. 5 mg in 10ml of 'Gramoxone'. 
This is confidentially expected to produce vomiting within 15 minutes in 75-85% 
of those ingesting such a quantity, which is the approximate minimum lethal dose 
of 'Gramoxone' in man. 48 

The report did not explain either how the stated concentration of PP796 in Gramoxone had been 
determined or the source of the expectation that this concentration would produce vomiting 
within 15 minutes in 75-85% of those ingesting 10ml of Gramoxone. 
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On October 4, 1976, Chevron had held an internal meeting about paraquat formulations. Accord
ing to the minutes of that meeting: 

Cavalli reviewed the toxicology data on PP-796, which was given to him on the 
day of his departure from the U.K. following the liaison meetings the first week in 
September. The data do not support PPD's contention that 5 mg of PP-796 in 10 
ml of formulated product will produce emesis within 15 minutes in 80% of those 
ingesting such a quantity. The animal and human data made available by PPD 
would indicate that PP-796 would have to be administered at 2-5 mg/kg and even 
then the rate of individuals responding and the time to response is such that the 
survival rate of ingestion cases may not be significantly improved. There are seri
ous discrepancies between the actual data provided and what PPD has been telling 
us verbally. 49 

Dr. Cavalli explained his analysis of the data that led to these conclusions in a Chevron internal 
memo dated October 13, 1976.50 He noted that the only information Chevron had about human 
experience with PP796 was the 1973 report by Bayliss on the results of the ICI Pharmaceuticals 
Division's human trials ofICI 63197, which ICI had confirmed was the only documentation of 
the compound's emetic action in humans. 51 After summarizing the data on emesis from each of 
the human trials, Dr. Cavalli stated "As you can see, these data do not support the statement 
made in Braunholtz's letter and confirmed in Slade's telex. As far as I can tell, no one has vom
ited within 15 minutes." 52 Dr. Cavalli also observed that the 5mg in 10ml dose ICI was propos
ing to use in paraquat formulations would be about 0.06mg/kg for a 170-pound man, "signifi
cantly lower than the 2-3 mg/kg found effective in the dog and monkey," and although he had 
been told at CTL that the compound was more active in humans, "the data does not support 
this."53 

In October 1976, the ICI Executive Directors' Committee was presented with a report authored 
by P. Slade and entitled "Emetic Formulation of Paraquat: Proposed Strategy for Introduction 
Worldwide," EDC Paper No. 729. 54 The EDC paper recommended actions to be taken to imple
ment a strategy for introducing the emetic formulation containing PP796 and discussed various 
topics related to that strategy. 

In discussing the technical case for adding PP796 to Gramoxone, 55 the EDC paper stated "PP796 
seems to have all of the properties needed in an emetic agent to be added to paraquat formula
tions," including "That it will produce rapid and effective vomiting in man at low concentrations 
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tions incorporating it were or were to be patented); registration strategy (attempt to convince registration authorities 
to prohibit non-emeticized paraquat formulations, noting the belief that the prospects of competitors discovering 
suitable alternative emetics were very remote); proposed timetable for introduction; production plans and price; and 
publicity. lbid. at 2674-85. 

24 



and with no adverse side effects. It is believed that this will greatly reduce the risk of death fol
lowing ingestion of paraquat." 56 The paper acknowledged the importance of adding the emetic at 
the right concentration, and indicated the concentration selected was 0.05% w.v., or 5 mg in 
10ml of Gramoxone, and stated this "is expected to produce vomiting within 1 hour in the major
ity of those ingesting such a quantity, which is the approximate minimum lethal dose ofGramox
one in man. "57 

As evidence for this rate of addition, the EDC paper cited Appendix 1, an October 18, 1976 draft 
report by Dr. Rose (with handwritten note "see CTL/390, 1976"), 58 which stated in relevant part 
"From the limited data available in man, therefore, it can be argued that a dose of 5 mg should 
certainly cause nausea and ought to induce vomiting in approximately 70% of those ingesting it 
(Table 1 )," with the words "approximately 70%" struck through and "the majority'' handwritten 
above them; the same handwritten change appears in the report's summary. 59 

On October 19, 1976, D.M. Foulkes ofICI wrote to Dr. Nils Ospenson of Chevron, enclosing a 
draft report by Dr. Rose, Report No. CTL/R/[390]. 60 On the subject of the emetic dose of PP796 
in man, the draft report claimed that "at a level of 5 mg in 10 ml (0.05%)," "[i]t is estimated that 
about 70% of those ingesting 10 ml of this formulation will vomit within an hour," 61 the same 
claim made (before the handwritten changes) in the draft attached as Appendix 1 to the EDC re
port. 

In an October 21, 1976 telex from Chevron's Dr. Cavalli to Dr. Rose, with copies to several oth
ers at ICI, Dr. Cavalli said he had reviewed the studies provided by ICI and was "concerned as 
argument for 5mg being an effective emetic dose in man is weak and still does not support the 
statement that [it] will cause emesis in 85 percent by 15 minutes." He told ICI he believed "EPA 
will likely require actual data regarding effectiveness of dose recommended in humans," and 
suggested a volunteer human trial to evaluate the dose-response relationship for the emetic. 62 

When Dr. Rose responded to Dr. Cavalli on October 26, 1976, he admitted that the "clinical data 
on [PP]796 is certainly weak," said a volunteer study was not feasible for ethical reasons, and 
told Dr. Cavalli that "In the absence of hard evidence, I have produced a draft report making the 
case for addition at 5mg in 1 0ml," and that "We believe this case adequate for proposed Euro
pean registration." 63 

On November 2, 1976, Dr. Rose sent Dr. Cavalli a copy of the final version of CTL/R/390. 64 It 
was largely identical to the drafts described above, but claimed the emetic would be expected to 
produce vomiting within 1 hour in the majority of those ingesting such a quantity, reflecting the 
handwritten change made to the copy attached as Appendix 1 to the EDC report. The final report 
does not explain either this change or the discrepancies between the draft and final versions of 
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CTL/R/390 and the October 6, 1975 report "An Emetic Formulation of Gramoxone" discussed 
above ("expected to produce vomiting within 15 minutes in 75-85%"). 

On November 11, 1976, Dr. Cavalli wrote to Dr. Rose, stated that although he had advised Nils 
[Ospenson] that "the last arguments will be sufficient to send to the EPA with our first submis
sion ... , I do feel that they may well request further work and that demonstration of the dose/ef
fect relationship of PP 796 as an emetic in man be asked for." 65 

In November 1976, the ICI Plant Protection Division's Development Project Team issued a re
port entitled Paraquat: Reduction of Hazard, 66 which in relevant part consisted largely of infor
mation contained in documents discussed above. The report included the following appendices: 

• Appendix I - Rose, CTL/R/390, The Concentration of PP796 Required to Produce Emesis 
in Experimental Animals and An Estimation of the Emetic Dose in Man 67 

• Appendix II-Rose et al., CTL/R/391, The Effect of Administration of an Emetic 
(PP796) on Paraquat Toxicity in Dog and Monkey 68 

• Appendix III- tables of data on paraquat fatalities and recoveries from 1964 to 1976 for 
the UK and the World including the UK, data on paraquat fatal accidents between April 
14 and October 1, 197669 

As noted in my Introduction, on April 1, 197 6, Chevron submitted an application to the EPA 
seeking to exempt PP796 from the requirement of a tolerance when used as an "inert ingredient" 
in paraquat formulations. Included in this application were ICI Pharmaceuticals Division's toxi
cology and clinical trial reports regarding ICI 63197, Dr. Rose's report CTL/R/390, and 17 other 
ICI reports. 70 

3. 1979-1986: EPA grants tolerance for and requires emetic; Lewis Smith recom
mends increasing concentration of emetic, recognizes that emetic doesn't reduce 
mortality at current concentration 

Chevron's application was still pending when, in a December 21, 1979 letter, Dr. Calderbank ad
vised Dr. Rose that publication of some of the emetic work "might draw attention to the emetic 
and cause authorities or individuals to seek confirmation or reassurance that the emetic really 
does work in the human poisoning situation." Dr. Calderbank explained the potential conse
quences: "our inability to provide this confirmation might prejudice the exclusive position we are 
trying to build up with authorities opposite competitive [paraquat]." In closing, Dr. Calderbank 
stated "we should await good evidence of the efficacy of the emetic in the human situation be
fore publication of the CTL work." 71 
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"Emetic Policy'' was one of the subjects of a September 17, 1980 ICI Plant Protection Division 
report presented at a September 24, 1980 Board Meeting. 72 The report related the history of 
emetic policy: initially, to register and introduce the emeticized product in all markets, seeking to 
convince registration authorities to require an effective emetic in all paraquat formulations; sub
sequently, to register and introduce the emeticized product in all markets that wanted it, even if 
registration authorities could not be convinced to exclude non-emeticized paraquat products. 73 

The report notes that attempts had been made for two years to obtain evidence of the efficacy of 
the emetic from human poisoning cases, but concludes "it is unlikely that statistical evidence, 
showing that the emetic has caused a reduction in the total number of deaths from paraquat poi-

• ·11 b b • d "74 somng, w1 e o tame .... 

An August 21, 1981 ICI "Company Secret" paper titled "Emetic Paraquat: USA" 75 explained 
that the position ICI must now take on the effectiveness of the emetic formulation "comes down 
to a belief that it may contribute to saving a small number of lives, all of them of people who 
have swallowed small amounts of paraquat," but acknowledged that "There are already some in 
the toxicological field outside ICI who consider that the emetic is ineffective in saving life" and 
that "it may be difficult, perhaps impossible, for us to produce evidence to the contrary." 76 

As to how I Cl's views on the efficacy of the emetic should affect general policy on emetic intro
ductions, the paper stated: "In the light of the current view of the probably small toxicological 
benefit which arises from inclusion of the emetic in paraquat, it is difficult to see how a case can 
now be made to registration authorities that an emetic should be included in all paraquat prod
ucts, which is the means by which a commercial benefit is obtained from the emetic." 77 

ICI's views on the efficacy of the emetic led to the conclusion that its introduction in the U.S. 
should be delayed: 

The most prudent course of action therefore seems to be to delay introduction of 
PP796 in the USA until our views on its efficacy and the possibility of the EPA 
giving us an exclusive position are further clarified; by this time PP796 may no 
longer be giving us an exclusive position in several markets, in which case we 
need not fear difficulties in those markets because of non-introduction of emetic 
in the USA. A year's delay is suggested: such a delay can be explained to the out
side world by reference to "production difficulties." 

As noted in the Introduction, in April 1982 the EPA adopted a rule exempting PP796 from the 
requirement of a tolerance when used as an emetic in paraquat products. The exemption had two 
restrictions: "this ingredient may not be advertised as an emetic" and "the paraquat product may 
not be promoted in any way because of the inclusion of this inert ingredient." 78 But these re-
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strictions did not deter ICIA from advertising PP796 as an emetic and using it to promote its par
aquat product: in marketing its new "Gramoxone Super" paraquat product, ICIA represented to 
potential customers and users that "In the unlikely event of swallowing, the emetic in GRA
MOXONE SUPER will induce vomiting." 79 

On October 10, 1984, Dr. Lewis Smith at CTL wrote to T.B. Hart at ICI's Plant Protection Divi
sion in response to a report by Hart on the efficacy of PP796 in reducing fatalities due to para
quat. Dr. Smith advised Hart that "Apart from considerations of cost, safety to user, environmen
tal issues etc., it strikes me that what we need is a potent emetic which causes vomiting within 5 
minutes of swallowing a potentially lethal dose of paraquat. PP796 does not meet this criteria." 
He acknowledged that PPD had previously considered the possibility of increasing the amount of 
PP796 in paraquat formulations in order to improve the emetic response and had decided against 
this, but suggested a test in one market. In closing, Dr. Smith explained that "From the available 
knowledge we have of paraquat poisoning I am confident that early emesis (within 10 minutes) 
would reduce the toxicity of paraquat formulations." 80 

In the years that followed, the recommendation to increase the concentration of the emetic was 
made repeatedly. In addition, echoing the concerns Dr. Cavalli raised in 1976, questions were 
raised within ICI itself about the integrity of the scientific analysis that had led to the concentra
tion that had been deemed sufficient at that time. 

For example, Notes of the First Meeting of Paraquat Strategic Action Committee held at Fern
hurst on November 22, 1985, Section 6, Increased Emetic Concentration (Report of Sub-Group), 
record that CTL believed a five-to-tenfold increase in the emetic concentration in Gramoxone 
could improve the survival rate from paraquat poisonings in man significantly. 81 

4. 1987-2000: CTL'S DR. John Heylings repeatedly recommends increasing con-
centration of emetic and Dr. Smith agrees, but no change is made 

In a January 19, 1990 memo from Dr. Jon Heylings to Dr. Lewis Smith on the subject Emetic 
Concentration in Paraquat Formulations, 82 Dr. Heylings said he had he reviewed the reports on 
PP796/ICI 63197 produced by ICI Pharmaceuticals and CTL from 1970 through 1986, including 
the 1976 report by Dr. Rose, CTL/R/390, and pointed out that "[s]tudies of poisoning cases in
volving emeticised paraquat formulations have not provided any definitive evidence that the in
troduction of 0.05% PP796 to paraquat concentrate in 1979 has resulted in a significant reduction 
in the number of fatalities attributed to the herbicide." 83 

According to Dr. Heylings, he was "not entirely surprised" to learn this, because "My conclusion 
from studying the scientific evidence from clinical studies with the emetic is that the concentra
tion of PP796 recommended in 1976 is probably well below an effective emetic dose in man," 
explaining that conclusion in some detail, 84 including: ( 1) the significance of the animal studies, 
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including a consistency in the effective emetic dose suggesting little or no species differences in 
the response to PP796; (2) the insufficiency of the data from the clinical studies to support a sci
entifically valid conclusion that man was more sensitive than other species to the emetic; and (3) 
the absence of any physiological reason why man should be more sensitive to emesis. 85 

In conclusion, Dr. Heylings said his "personal viewpoint, based on scientific judgment of availa
ble toxicological data together with the extensive clinical poisoning data, [was] that the concen
tration of PP796 should be increased by ten-fold, from 0.05% to 0.5%," reducing the ratio of par
aquat to emetic from 400: 1 to 40: 1. 86 

PPD's Dr. Jaggers responded on January 25, 1990, that he was surprised by the limited data on 
the emetic effects of PP796 in man. Dr. Jaggers asked whether Dr. Heylings was sure the Phar
maceuticals Business didn't have more data, but didn't express any disagreement with Dr. 
Heylings' analysis or conclusions. 87 

Dr. Heylings responded on January 31, 1990. He assured Dr. Jaggers he had studied all of the ev
idence that existed at ICI Pharmaceuticals, and provided both a summary and details, taken from 
the 1973 Bayliss report, of the results of the ICI Pharmaceuticals volunteer study and subsequent 
clinical trials, along with calculations of the percentage incidences of vomiting "per dose" and 
"per person." In closing, he reported that he had discussed this data and the historical aspects of 
the emetic in paraquat formulations with Dr. Smith, who had agreed to arrange a meeting to re
visit this issue. 88 

Although it doesn't directly address the appropriate concentration of the emetic, a report by Dr. 
Heylings and Dr. Smith dated February 19, 1990, "Toxicology of Multiple Emulsion Formula
tions of Paraquat," 89 provides information that assists in understanding the factors at play. In par
ticular, the report indicates that: 

• "Paraquat is absorbed rapidly but incompletely from the gastrointestinal tract following 
oral ingestion in man;" 

• "GRAMOXONE contains an emetic (PP796) which, if a sufficient dose is given, will in
duce vomiting;" 

• "Since the emetic itself has to be absorbed there is a latency between oral ingesting and 
emesis;" and 

• "Furthermore, since GRAMOXONE is a free-flowing liquid, it empties from the stomach 
into the small intestine (the site of paraquat absorption) within a few minutes which 
makes it more difficult to remove by emesis." 90 
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On February 28, 1990, ICI Agrochemicals issued a report titled "Safer Paraquat Formulations," 91 

which detailed the progress made by the Safer Paraquat Formulations Project. One of the recom
mendations the report made was to "Consider the case for raising the level of emetic in current 
'Gramoxone' formulations to improve safety margins." 92 Elaborating, the report stated "It has 
been found that increasing the concentration of the emetic in 'Gramoxone' by a factor of 5 re
sulted in a minimum of a 2-3 fold safety factor over standard 'Gramoxone. "' 93 

The report also discussed the results from 5 years of monitoring poisoning cases after PP796 was 
added to paraquat formulations, stating "There was no definitive evidence from this large data
base that inclusion of the emetic had resulted in a reduction in oral toxicity of paraquat." 94 It 
acknowledged that "the original decision to add 0.05% emetic to GRAMOXONE was probably 
an underestimate of the effective emetic dose in man," noting that "The time-to-vomit parameter 
is extremely critical to remove non-absorbed paraquat. Recent studies suggest that animals must 
remove the herbicide within 20 minutes of ingestion in order to survive a lethal dose of paraquat. 
In order to achieve this, available data suggests that the minimum concentration of emetic in 
GRAMOXONE should be some 5 times higher than currently used." 95 

Under the heading "Strategy," the report discusses the pros and cons, from product safety and 
business perspectives, of a proactive approach of promoting a safer formulation in all markets 
versus a reactive approach of keeping safer formulations "on the shelf' to provide a "fall-back 
option" if and when existing product registrations are threatened, and indicates ICI opted for the 
reactive approach: to offer a safer paraquat formulation only if and when registration authorities 
make doing so the only way to keep selling paraquat. 96 

In a September 5, 1990 memo to Dr. Smith, Dr. Heylings again raised the issue of the human 
data on the PP796. 97 Having reviewed the data on ICI 63197 in the 1970 Farrell and 1973 Bay
liss ICI Pharmaceuticals reports and noting that "It was clearly crucial that PP796 must be added 
to Gramoxone at an effective concentration in a minimally lethal dose of Paraquat," Dr. Heylings 
pointed out the human data presented in Dr. Rose's report, CTL/R/390R, was very misleading, 
and attached a table comparing the data from that report to the original data from the Bayliss re
port. 

Dr. Heylings identifies what he calls "three important differences" between the data from 
CLT/R/390R, Dr. Rose's Report, and PH20992C, Dr. Bayliss's report on the clinical trials: 
(1) that Dr. Rose omitted data from 2 volunteers who were dosed with 3mg of PP796; (2) that 
data showing a 4/3 7 vomit response from patients with various diseases at 2mg PP796 has re
placed a 0/3 response in the volunteer study on which the rest of the data is based; and (3) that 
Dr. Rose counted as an incident of vomiting a patient who vomited at 2 hours after receiving 
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8mg PP796, the highest dose anyone in the clinical trials received, despite the fact that Dr. Rose 
himself stressed the importance of vomiting occurring within 30 minutes. 98 

Dr. Heylings pointed out that Dr. Rose produced a "plausible dose-response relationship" by nor
malizing "selected data." 99 He explained that "on examination of the full data there is no such 
dose response," and that "The minimal effects observed at 4 and 8mg PP796 suggest that 4-8mg 
doses are probably nearer threshold in man not maximal." 100 

In closing, Dr. Heylings emphasized the importance of what he had found in investigating the 
basis for Dr. Rose's determination of the concentration of PP796 to be included in Gramoxone: 

I have documented my findings in this letter since I feel that this issue is ex
tremely important in the impending ICI Agrochemicals Board Paper which is to 
discuss increasing the level of emetic in Gramoxone. I am fully aware that a 5 
fold increase in emetic concentration was recommended in 1985. This followed 
further observations in the dog with Paraquat and PP796. Our current studies in 
1990 are in very close agreement. Thus, the effective dose of PP796 in dogs to 
produce emesis within 30 minutes is about 0.2mg/kg. Therefore, if man were to 
respond to the emetic at similar dose levels as the dog, then a minimal lethal dose 
ofGramoxone (10ml) should contain at least 15mg PP796 or three times the 1976 
proposed level. 

The whole argument is based on whether or not there are species differences in 
response to PP796. I think it is extremely unlikely that PP796 is ten times more 
potent in man compared to pig, monkey and dog as stated by Rose, having re
viewed all the data at my disposal. 101 

On October 11, 1990 Dr. Smith responded to Dr. Heylings and assured him that in his capacity 
as Paraquat Project Manager, he would "ensure that this matter is raised with the Business." 102 

Dr. Smith wrote to Dr. Heylings on this subject again on November 6, 1990.103 Contrary to state
ments by several others in documents discussed above dating from 1968-1972, Dr. Smith sug
gested that in 1976, when the concentration of the emetic was set, "Ifmy memory serves me cor
rectly it was not even partly appreciated that the time to emesis in man that is required to prevent 
the absorption of paraquat is less than 30 minutes." 104 He explained that "I, and others at CTL, 
came to the view some years ago that it would be useful to increase the concentration of emetic 
in paraquat formulations. This view was arrived at on the basis on our experience of human poi
soning and some experimental data generated in dogs." 105 
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However, Dr. Smith agreed with Dr. Heylings on the ultimate conclusion: "it appears that there 
is no disagreement between us that an increase in emetic of 3-5 fold ought to be evaluated." 106 

The last paragraph of Dr. Smith's letter suggests his only point of disagreement with Dr. 
Heylings was about whether to let sleeping dogs lie: "In conclusion I do not intend to pursue any 
further the reasons for the inclusion of PP796 at 0.05% as decided in the early part of 1976."107 

Neither ICI nor Zeneca ever increased the concentration of PP796 in Gramoxone. However, it 
obviously was feasible to do so, because according to an October 26, 1990 memo from Dr. 
Heylings to Dr. Smith, ICI did increase it, by a factor of three, while at the same time reducing 
the concentration of paraquat in the product by half, in the formulation it sold in France, resulting 
in an overall six-fold increase in the ratio of emetic to paraquat and a significant reduction in tox
icity. 108 

On April 9, 1991, a little more than 14 months after explaining to Dr. Jaggers what the ICI Phar
maceuticals clinical trial data showed about the efficacy of the emetic, Dr. Heylings raised the 
issue with him again, this time enclosing background data on the emetic issue, including corre
spondence, the original ICI Agrochemicals strategy document that included the Rose report, and 
the Bayliss report on the clinical trials. He noted that the two of them had discussed that the data 
presented in the Rose and Bayliss reports differ markedly, and in closing, stated closed "I feel 
that the combination of current animal data with the emetic, together with the information I have 
brought to your attention, would convince the Business to sanction the cost of the emetic plant 
prior to the estimated date of 1993."109 

In response, on April 26, 1991, Dr. Jaggers, the Regulatory Toxicology Manager for paraquat, 
appointed a team, led by a Dr. Oliver and including Dr. Heylings and Dr. R.C. Scott, the Para
quat Product Manager, to address whether, as Dr. Heylings had said, a stronger argument for in
creasing the emetic could be made based on a new review of the data. 110 On the same day, Dr. 
Jaggers wrote separately to Dr. Heylings emphasizing his view that the review should be "posi
tive" and forward-looking; in other words, should let sleeping dogs lie. m 

On June 12, 1991 Dr. Heylings sent a memo to G.A. Willis, N.N. Sabapathy, and others on the 
subject of Paraquat Human Data, in which he summarized data on paraquat human poisonings 
that he had obtained from various internal and external publications. 112 Dr. Heylings presented 
data from 9 studies of paraquat poisonings in four countries-the UK, France, Germany, and Ja
pan-over various periods from 1972 to 1988, with the combined data showing 490 deaths from 
647 cases, a 76% mortality rate. 113 Dr. Heylings explained in some detail that by increasing the 
concentration of the emetic, many of these deaths could have been avoided. 114 

106 ibid. at 4274. 
107 Ibid. 
108 SYNG-PQ-03709681 at 9695-9697. 
109 SYNG-PQ-26134258 at 4275. 
110 SYNG-PQ-26134258 at 4276-4277. 
111 SYNG-PQ-26134258 at 4278. 
112 SYNG-PQ-03709681 at 9698-9705. 
113 Ibid. at 9701. 
114 Ibid. at 9699-9700. 
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More than nine years later, on September 28, 2000, nothing had changed. In an email to Emma 
Ashford on that date, Dr. Heylings explained that: 

Assuming a 70kg man an effective dose is 70x0.5=35mg PP796 in a lethal dose of 
Gramoxone which is widely agreed to be 15ml. This indicates that a concentration 
of2.3mg/ml PP796 would cause vomiting within 30min in a minimally lethal 
dose ofGramoxone. We currently put 0.5mg/ml in the product. The 2.3mg/ml 
emetic version of Gramoxone provided a 5-fold safety factor in the dog 
(CTL/R/1250). Based on the similarities in dose response curves of the 5 vomit
ing species studied I would expect this to gjve a 5X safening in man. 115 

C. Syngenta recognizes the "threat" the literature poses to paraquat sales 

Syngenta's uncertainty campaign regarding the connection between exposure to paraquat and Parkin
son's disease follows the template instituted by Big Tobacco and perfected over the years by many 
industries. Remarkably much of the very template is laid out in internal Syngenta documents. 

1. Syngenta's "influencing and publication strategy" 

Internally, Syngenta was blunt about its intent. By 2001, it had formed a "Paraquat/Parkinson's 
Disease Task Team" to report to its Paraquat Steering Group (chaired by Dr. Lewis Smith). Up
dates were also to be provided to the PL T (later known as the PIL T (Paraquat Issues Leadership 
Team)). The team met at Syngenta's Central Toxicology Laboratory (CTL) in England. Syngenta 
pursued a "science-based" "influencing strategy'' to influence (unabashedly, at least internally) 
outside scientific research. A "techno-regulatory team" was also proposed, along with a "Pro
posal for Influencing Strategy'' in which the "techno-regulatory team" would "identify the threats 
to paraquat from the [Parkinson's Disease] hazard models." 

In the early 2000s, Syngenta created a Paraquat/Parkinson's Disease Task Team. At an October 
2001 meeting, the team came up with a "Proposal for Influencing Strategy," a purportedly "sci
ence-based approach to an influencing strategy'' intended "to influence academia, and regulatory 
and NGO 'environments.'" 116 The objective was very clear: defend paraquat from the threats 
posed by independent science and regulation. Syngenta would set up a "techno-regulatory team" 
that would "identify the threats to paraquat from the PD hazard models" in order to "maintain 
and safeguard paraquat registrations." For the next fifteen years at least, Syngenta personnel, in
cluding attorneys and scientists, along with outside product defense scientists hired to defend 
paraquat, continued to apply this strategy. In their internal deliberations, they considered any re
search that linked paraquat with PD as a "threat" that needed to be countered in order to ensure 
that government agencies would not limit paraquat sales. They funded studies and made presen
tations that tried to convince academic scientists and regulators that paraquat did not increase PD 
risk, using many of the same tactics described at the beginning of this report. 117 

115 SYNG-PQ-21802228. 
116 SYNG-PQ-00479279 at 9283. 
117 For additional examples of internal documents of the kind discussed in this section of the report, see Appendix A, 
which includes additional examples of documents making clear that the results of any study that show a link be
tween paraquat and PD would have to be challenged. 
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Starting as early as 2002, Syngenta hired product defense scientists who participated in strategy 
sessions on these topics, and then wrote papers reviewing evidence (not creating new science) 
that reached conclusions supportive of Syngenta's goals, without disclosing their employment by 
Syngenta. For example, in April 2002, Colin Berry signed a consulting agreement with Syn
genta. 118 Dr. Berry was a member ofSyngenta's "Extended Health Science Team," attending 
meetings in 2009 119 and then serving as the first author of a review paper "Paraquat and Parkin
son's Disease," which fulfilled the objectives of the strategy. It concluded that "the epidemiolog
ical and clinical evidence that PQ may favour the onset of PD is inconclusive." 120 It disparaged 
the toxicological studies linking paraquat with PD, concluding that the "experimental [animal] 
studies that might inform us do not reflect human exposure." 121 These were just the results 
needed by Syngenta. The authors of the paper were paid by Syngenta, and there are numerous 
emails documenting Syngenta's comments and editing of the paper. 122 However, the paper's 
conflict of interest disclosure did not mention Syngenta, and only noted the authors "have 
worked with pharmaceutical and chemical companies and external advisors." 123 

It appears from the emails that the purpose of this study was to defeat the threat of regulation and 
shape the scientific understanding of paraquat, not produce objective scientific evidence. For ex
ample, in SYNG-PQ-22035417 the Syngenta team reviewed draft papers and discussed how dif
ferent audiences (including regulators) might read the studies that Syngenta had commissioned, 
and how Syngenta might use them "in regard to supporting response to regulatory authority or 
other external questions." This discussion is continued in SYNG-PQ-20736297. 

Similarly, several of Syngenta's consultants, along with two Syngenta scientists published a paper 
entitled "Toxicology and Epidemiology: Improving the Science with a Framework for Combining 
Toxicological and Epidemiological Evidence to Establish Causal lnference," 124 which details an 
extensive process of evidence review necessary to reach a conclusion about a causal relationship 
involving a toxic exposure and disease. Following this process would make it difficult to prove the 
causal relationship between paraquat and PD. Notably, the example given for a model of this type 
of investigation is one that was used by a Syngenta consultant to exonerate atrazine, another con
troversial pesticide manufactured by Syngenta, in the causation of breast cancer. There is no men
tion in the article that at least three of the academic authors were Syngenta consultants. 

In 2004, scientists employed by Exponent, a leading product defense firm, were conducting an 
"Evaluation of the Epidemiologic and Animal Data Associating Pesticides with Parkinson's Dis
ease." This review was first presented as a poster at a scientific meeting and then published in a 
scientific journal 125 and was commissioned by CropLife America, the trade association repre
senting pesticide producers. There are several memos between Abby Li, the first author and an 

118 SYNG-PQ-02322111. 
119 SYNG-PQ-04982646, SYNG-PQ-19644599. 
120 SYNG-PQ-37237312 at 7320. 
121 Jbid. 
122 See, e.g., SYNG-PQ-20736297 and SYNG-PQ-22035417. 
123 SYNG-PQ-37237312 at 7321. 
124 SYNG-PQ-00068000. 
125 SYNG-PQ-00073357. 
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Exponent employee, and Syngenta staff, in which Li discusses her efforts to have the paper dis
courage anyone from thinking paraquat could cause PD. 

She writes to Nick Sturgess, 126 telling him to "read the poster carefully," that some results ofpara
quat/maneb (another pesticide) exposure "are more consistent with PD (or at least that's how 
they'll be interpreted). So we'll never be able to argue [that paraquat doesn't cause PD] solely on 
the basis of toxicology alone." She asks Syngenta to provide human exposure data because "gen
eral statements will be regarded as hand-waving arguments." In a subsequent email 127 she tells 
Sturgess that she can't ignore the results of Dino Di Monte's study and therefore can no longer as
sert that "there is a 1000 fold difference between doses causing neurotoxicity and the chronic RID 
[reference dose]" and again asks for Syngenta's help with data so she can make paraquat look less 
harmful. A few days later she sent another email 128 where she talked about studies linking paraquat 
exposure to PD and wrote, "it may be possible to weaken its direct association with PD." 

The close ties with Exponent continue into 2006. Li is funded to do a study on paraquat by a UK 
agency, and John Bembridge writes in an email (SYNG-PQ-04110433): 

I would support working with Exponent on this as it helps ensure the science is 
focussed [sic]. The only area I would think about is how we were acknowledged 
in any report in case we wanted it to appear as independent work that we could 
quote in the future or one that we wanted to distance ourselves from. 

The strategy continues to be applied by Syngenta through its engagement of an "external epide
miology team" or EET. Through several strategic literature reviews, in which they reviewed and 
interpreted the studies to date, the members of the EET continually concluded that while some 
evidence might suggest a causal relationship between paraquat and PD, there was too much un
certainty to determine if it was true, and that more research was needed. Manufacturing uncer
tainty about scientific evidence is also a tactic that was often used by the tobacco industry and is 
a specialization of product defense firms. Syngenta convened a meeting with the EET in Boston 
on March 2, 2009. At the meeting were Jack Mandel of Exponent (although he was identified as 
being with the University of Toronto then) and four other academics. The report of the meeting 
(in a memo marked "CONFIDENTIAL AND PRIVILEGED COMMUNICATION") described 
how the EET would write another review paper to review the scientific literature on PD risk fac
tors other than paraquat, with the aim of publishing it within 12 months. 129 This is another tactic 
used by the tobacco industry-identify everything else that could possibly cause the disease that 
your product causes, to make your product look safe. 

They also discussed a large study being conducted by the U.S. National Cancer Institute, some
times called the AgHealth Workers Study or the AHS. The plan hatched at that meeting was that 
if the AHS found no relationship between paraquat and PD, no additional studies would be . 
needed. But if the NCI found a link, Syngenta would have to undertake an actual study (rather 
than just critique NCI's findings). In other words, the product defense scientists who made up the 

126 SYNG-PQ-00406724. 
127 SYNG-PQ-01739954. 
128 SYNG-PQ-20791944. 
129 SYNG-PQ-04981149. 
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EET believed that their job was to defend paraquat, not produce impartial, unconflicted science 
to protect the public health. 

That team met again in April 2009 130 in Marlow, UK, along with a group of Syngenta scientists 
and the "Extended Health Science Team" where it was agreed to move forward with the strategic 
literature review focusing on other risk factors. 

Three months later, Syngenta and Mandel signed a consulting agreement in which Syngenta 
would pay Mandel $160,000, and he would hire the others as his subcontractors. 131 The review 
paper was accepted for publication in a supplement of the European Journal of Epidemiology in 
2010 and published in 2011. 132 As planned, this paper reviewed many risk factors for PD, men
tioning paraquat as only one of many possible exposures associated with PD, with the results 
from pesticide exposure being less conclusive than some of the other risk factors. In this study, 
Syngenta's funding was disclosed. 

Mandel also produced another literature review for Syngenta criticizing the AHS and two spe
cific studies that suggested a link between paraquat and PD. In this paper, Mandel identified as 
working for Exponent. 133 This paper included the conflict disclosure: 

This work was funded by an unrestricted grant from Syngenta, Inc. The content of 
this paper is the sole responsibility of the authors. The authors have previously 
served as paid consultants to Syngenta, Inc. The content of the paper has been un
der the full control of the authors for the duration of this effort. 

But this review was done with Syngenta's input. In February 2011, there is a back-and-forth 
email exchange in which various Syngenta staff tell Mandel which members of the EET Syn
genta would like to see named as co-authors of the paper. 134 

Syngenta's relationship with Exponent continues with a consulting agreement signed in 2012. 
The agreement includes the clause asserting that "if our mutual efforts hereunder result in scien
tific publications, the timing, authorship, and content of such publications shall be mutually 
agreed upon by the parties." 135 This sort ofrelationship would bar scientists from publishing in 
any of the leading medical journals; the editors of these journals have asserted that they will not 
review or publish articles based on studies that are conducted under conditions that allow the 
sponsor to withhold publication. 136 

Exponent authors then published another strategic literature review, in this case criticizing stud
ies that used geographically modeled environmental exposure estimates-undoubtedly because 

130 SYNG-PQ-04982646. 
131 SYNG-PQ-01058471. 
132 SYNG-PQ-01189788. 
133 https://www.sciencedirect.com/science/article/abs/pii/S0273230011 001978; SYNG-PQ-00032310. 
134 SYNG-PQ-06900382. 
135 SYNG-PQ-29714824. 
136 http://www.icmje.org/news-and-editorials/update spon sep200 l .html 
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several studies using this method had found paraquat exposure to be associated with increased 
risk of PD. 137 

Notable in the next document is a discussion of funding of independent research by the National 
Institute of Environmental Health Sciences as something that could "potentially pose a threat to 
paraquat" and would need to be managed. This suggests the authors recignized that high quality, 
independent research could easily show that paraquat did indeed increase risk of PD. 

SYNG-PQ-01019708 

·U.I. USA 
The regulatory situation lor paraquat Is stable in the US. In 1997 EPA considered the tolerances In the 
Paraquat Oichlonde Re-registration Eligibilily Document (RED) to be reassessed to FQPA requirements. EPA 
ha& determined that there is a reasonable cenainty that no harm wlD result to infants and chHdren or to the 
general population from aggregate exposure lo paraquat dichloride residues. EPA does not believe I hat the 
effects produced by paraquat would be cumulative with those or other structuraUy related compounds. All 
paraquat products are restricted use. This has 11111e or no commercial Impact but 1><ech,ides home and garden 
use and raises regulatory questions oulskle the US. NIEHS funding ($20 rriWon over S years) to invesllgale 
environmental and genetic determnants of Parl<lnson s disease (PO) will ensure PO maintains a high profie in 

CONFIDENTIAL - PARAQUAT LITIGATION SYNG-PQ--01019715 

the US acaden'k medical and potential regulatory communlUes. This could potentially pose a threat to 
paraquat and needs to be proactively managed. 

CONFIDENTIAL· PARAQUAT LITIGATION SYNG-PQ--01019716 

7.4. Sturotoxkln· 
In 1999 EPA began a phased data call~n (CCI) of acute, subchronic, and developmental neurotoxicity studies. 
Paraquat was not a high pnorily but is induded in later phases of tl1e CCI. New studies pQSe risk of 
unexpected findings al doses below current reference doses. Paraquat has i;ome slructlJ'al sirrlarity to MPTP 
which has been shown to induce Pa1ldnson's Disease (PD) like symptoms in humans. Publications exist citing 
correlation between incidence or PD and her1lldde use, including paraquat. Paraquat has markedly dfferent 
propenIes from MPTP such 11\at fl does not readly ctoss the b100<1-bra111 bamer. Recent stuates nave 
focussed on the cimlAaUve effects or pesticides, Inducing paraquat; different developnental stages of the 
animal models; and development or PO hazard models, using tugh levels or pesticides 10 demonstrate 
changes. A high revel of fllndlng will en$Ure PD research will increase and tocus on environmental !actors 
such as exp0sure to pestlcldeS. There are a number of well known PO suffers and these will ensure PD 
receives high media attention. Future publications may show misleading results or Interpretation & it is highly 
likely that paraquat will continue to be drawn into the debate. The strategy is to -
• Monitor publ,cadons and presentallons. 
• Develop dnks with ksv researchers to gain forward vlslbillty and Influence of funher work. 

CONFIDENTIAL - PARAQUAT LITIGATION SYNG-P0--01019719 

• Develop capability for Syngenta to chaNenge key findings. 
• 'mplement an influencing strategy to -

o ensure that a rational nsk assessment will prevaa. 
o contain any potential Impact on Gramoxone. 
o shift the locus of senous PD research to other environmental factors with an exposuia profile more 

consistent wilh being a PD risk factor. 
• consider appropriate timing lor generation of paraquat neurotoxiCi!y studies. 

CONFIDENTIAL· PARAQUAT LITIGATION SYNG-PQ--01019720 

137 hltpsJ/www.tandfoolioe.com/doi/fuU/ 10.3109/10408444.2014.902029 
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2. Techno-Regulatory meeting November 2004 

As discussed earlier, in the late 1990s and early 2000s, published research began linking para
quat and Parkinson's disease. This research used newer technology (stereology) to count neu
rons. Internal studies in 2003 (discussed later) appear to have been the start of Syngenta's inter
nal scientific review of that literature. By at least by November 2004, Syngenta began laying out 
a corporate strategy for responding to that emerging threat at a "Techno-Regulatory'' Meeting. 

There were two separate research groups of concern: the Cory-Slechta group at the University of 
Rochester in New York and the Di Monte group at Parkinson's Institute in California. Both 
groups had found Parkinson's-like symptoms in the Charles River black mouse after injecting 
the mice with paraquat. 

SYNG-PQ-01655689 

Recent Literature Developments Of 
Concern 

Two US based researcti groups have produced a series of 
publications since 1999 implicating paraquat in a 
Parkinson's disease animal model - work still on going. 

- Cory-Slechta group - Rutgers, NJ, (University of Rochester, NY). 

- Di Monte group - Parkinson's Institute, Sunnyvale, CA. 

• Using the Cs1Bls mouse model and i.p. dosing of PQ (1-30 
mg/kg) - typically 3 weekly doses of 10 mg/kg. 

• Looking at three biological endpoints as markers of toxicity: 

neuropathological - loss of neurones from substantia nigra (stereology) 

neurochemical - loss of dopamine from the striatum 

I co1111e.1OEMJ.1vr-bvi,wonn r111C!'lf11011 2A111o·b0·0Je22ees I 
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Syngenta considered the work of the Cory-Slechta and Di Monte groups to be "threats." So, the 
purpose of the Techno-Regulatory meeting in November 2004 was to lay out Syngenta's strategy 
for responding to the emerging "threat" (as defined by the Regulatory Development Team 
(RDT)) posed by the paraquat/Parkinson's research of the Cory-Slechta and Di Monte groups. 

Paraquat & Parkinson's Disease 

: . . . . g p q 

• Threats to paraquat from the recent scientific 
literature. 

• Current Syngenta technical / experimental results. 

• Significan~ developments in the public domain. 

• Implications 

• Future experimental approaches for discussion. 

I CONFIDENTIAL. PARAOUAT LITIGATION SYNG-P0-016557D5 I 

Rece::t LiteraL,re Developments Of 
Concern 

• Cory-Slechla very vocal in her calls for the risk to humans 
from paraquat exposure be reassessed owing to: 

- The use of PO as a desiccant on cotton. 

- Occupational exposure leading to contamination of workers 
and their families. 

- Exposure to paraquat in residential areas from spray drift. 

• Cory-Slechta connections with NGO's such as PAN. 

• Di Monte takes a more scientific approach and is interested 
in mechanisms associated with the neurodegeneration that 
occurs in Parkinson's disease. Has expressed reservations 
about some of the Cory-Slechta findings. 

I CONFIDENTIAL. PARAOJAT LITIGATION s~o-O1ess101 I 

39 



. 
Objectives 

---- - -----------~~-

Objectives 

• gain an update and assess implications of latest 
developments and data. 

• confirm (or as necessary amend) the ROT definition of the 
issue/threat 

• confirm (or as necessary amend) the RDT proposed 
management tactics 

• agree actions to ensure we put In place all the activities 
necessary to underpin the proposed management tactics 

-~------ - - - ---- - -- --

CONFIDENTIAL- PARAQUAT LITIGATION 

3. Tactics for responding to the "threat" 

Syngenta's tactics for responding to the "threat" posed by Cory-Slechta's and Di Monte's re
search included: 

I Management Tactics 

1_ Develop a regulatory database of neurotoxicity studies to support 
continued approval of paraquat products globally 

2. Monitor, understand and influence ongoing academic PD research 
and manage the impact on paraquat registrations by putting 
published findings in context of the use of paraquat as a herbicide 

3. Support regulatory authorities in dismissing the hypothesis that 
paraquat is a risk factor for Parkinson's Disease in humans 

4. Seek to demonstrate the lack of independent regulatory expert 
support for the hypothesis that occupational paraquat exposure is a 
risk factor for PD in the sub-population of people exposed to paraquat 

5. Create an international scientific consensus against the hypothesis 
that paraquat is a risk factor for Parkinson's Disease in humans 

CONFIDENTIAL, PARAQUAT LITIGATION SVNG-P0-01555692 
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Much of the subsequent work published in the scientific literature by product defense consultants 
hired by Syngenta follows the objectives and strategy laid out in this document. It is also clear 
from this and other documents that the purpose of the Techno-Regulatory Team's job was to de
fend paraquat and convince regulators and scientists that paraquat exposure was not a risk factor 
for Parkinson's disease, rather than try to ascertain the truth about that relationship. At a June 
2003 meeting, the Regulatory Development Team concocted a scheme to have Di Monte "pub
licly comment on the excessive claims of the Cory-Slechta papers" so that Syngenta could have a 
"referee" intervene to "resolve" the dispute. SYNG-PQ-01662351-56. 

The comments were made that it is i.tt Syngeuta's i.111erest 

• if Di Monte would publicly comment oo the excessive claims of the Cory-Slechta 
papers 

• if Beaman remains active, promotes and gains support tor bis soil bacteria 
causative model and puhlicly d1allmges the PQ causative model 

• if a 1hird party emerged to figuratively act as a rdercc betw1:e11 tl1e Di Monie and 
Cory-Slechta groups different perspective of PQ (academic model v potenti11lly 
causative contributory agent) 

• if gre-ah .. i· 11ttenlion was given to th~ uncertainties in the epidemiology linking PD 
lo pesticide lL~C 

I Action Tim To work with Nick Sturgess and Mike Clapp to Draft by end 
Pasloor work up a project plan and resource needs 10 Aug200~ tbr 

develop and implement a PD influencing strategy inclusion is 
iu the USA. To include definition oftbe 1arge1s of 2004 
the in11nenciug programnw. development 

resource plan 

SYNG-PQ-01662356 

Syngenta's response to independent scientific literature became more sophisticated over time. 
For example, it formed a "PQ SW AT" Team for responding quickly to any publication that 
linked paraquat to Parkinson's disease or raised other issues of concern. 

502( d)-001590.0001 

PIL T PQ Communications Management Presentation 3/8/11 

PQ COMMUNICATIONS MANAGEMENT 

1. Proactive strategic communications: the release of new data or 
studies that Syngenta controls 

Situation allows lead time to plan communications strategy and 
messages adequately 

2. Issues management: new studies and publication alleging PO/PD link 
that Syngenta has not participated. or news articles or monitoring 
analysis that cause concern - PO SWAT Team 

No advance warning or planning 

Additional SW AT documents appear in Appendix A. 
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D. Syngenta suppresses research 

1. Syngenta's failure to report the Marks studies 

In 2003, Syngenta decided to conduct research internally to see if the results of the Cory
Schlecta and Di Monte groups could be "replicated." Dr. Louise Marks was assigned the task, 
and in her first study, she found no statistically significant loss of dopaminergic neurons. Dr. 
Marks had reservations about this result, concerned that it might have been due to outdated neu
ron-counting technology. Dr. Marks conducted two more studies and also paid a visit to Dr. Di 
Monte's lab where she learned about the state-of-the-art neuron-counting technology that she 
then applied in her second and third studies. 

The purpose of the second study 138 was to determine whether the results of her first study could be 
reproduced. 139 The difference between the two studies were the methodologies and technology Dr. 
Marks used. In her second study she "used one of the most widely used and accurate stereology 
systems currently available and the methodology was refined to further improve the accuracy of 
the cell count data," not the non-automated older stereology software used in the first study. In this 
second study, Dr. Marks reported a statistically significant reduction in dopaminergic neurons. 

Dr. Marks attributed the difference in findings to the different methodologies and technologies 
used in the two studies. Her second study replicated results of independent researchers in the 
published literature. Dr. Marks' finding of a statistically significant reduction in dopaminergic 
neurons in the subtantia nigra of the Charles River black mouse was a finding the EPA "might 
regard as raising concerns" about the continued registration of paraquat or about the appropriate 
terms and conditions of continued registration of paraquat. Her finding is "information regarding 
unreasonable adverse effects on the environment of the pesticide" because it is information about 
an "unreasonable risk to man or the environment" posed by paraquat. Nevertheless, Syngenta 
failed to report Dr. Marks's study for fifteen years. 

With respect to the app.irent cell loss obs~r\'ed in the SNpc. the results from this present study 
differ from the findings of a previous CTL ,tudy (('TL':'\\'17:!29·RES 'RF.PT), "here IO mg/kg 

PQ dichloride, dosed once weekly for tlm:c weeks. failed to produce any signifkant signs of 
nigrostriatal toxicity, with only a small (4%) but ~tatistically non-significant reduction in TIT 

cells in the SN pc. The failure 10 detect a significant degree of cell loss in the first stud) is likely 
10 he auributahlc 10 the diffcre11c~ in the ~tercolog} methodology. software and hard"are used 
in the two sep,1rale s1udies. ll1e present :;tudy u,ed one of the most \\idely u~t>d and accur.ite 
stcrcology S)Stcms currently a,-ailable and the n1cthodology \\US refined to further improve the 
accuraC) of the cell counl daia. 'I hese changes 10 lhe s1creology hardware and software were 
implcmcnlcd following :i visit lo the f>arkinson·s Institute in C11lifomia and discussions with the 
DiMonle group. This is in contrast with the original :;ct ur, u~cd in the study XM7229 which 
relied on counts being carried out using a non automated st,1ge and used much older stcrcolog:y 
software. Sut,sequcnt rclrospective n:-analysis oft he neuronal cell count assessment \\:JS not 
possihle o,, ing to the deterioration of the Xl\17229 :;tudy slides over the in1ervening period. 

SYNG-PQ-00116808 

138 SYNG-PQ-00116782 - Paraquat Dichloride Hydrate - Investigating Reported Paraquat Neurotoxicity in the 
Charles River C57 Black Mouse - XM7258/Researcb/Report (L. Marks 6.21.2007). 
139 ibid. at 6791 
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The purpose of Dr. Marks' third study 140 was to investigate whether the loss of dopaminergic 
neurons in the substantia nigra observed in her second study could be further enhanced by in
creasing the frequency of dosing. Dr. Marks again found a statistically significant loss of dopa
minergic neurons, but concluded that the increased dosing frequency did not result in greater 
magnitude of cell loss. In other words, Marks confirmed the findings of her second study .. 141 

Internally, Lewis Smith (one of Dr. Marks's superiors) desired to aggressively challenge Dr. 
Marks' findings. Dr. Mark and Dr. Sturgess (Dr. Marks's direct supervisor) discussed ways of 
challenging the findings, one of which was to repeat the study in different strains of mice less 
sensitive to paraquat, presumably in hopes of generating a negative result. But Smith, Sturgess 
and Marks decided not to do that because "this would generate a PRF [potentially referable find
ing] since no one else has dosed [paraquat] to these strains." 

SYNG-PQ-01981435 - Thoughts on Challenging the PQ & C57Bl6 Mouse Model (12.6.2004) 

• If ,,e wc:-re ccinn:m::d' urnt ~he pigmented mouse was more se:nsifive to PQ LhJrl nlhi:r litrl'lim;, one
oplion \\'ould be to dor.~ 10 mg/kg PQ io •varie,ly "f diffcren1 mll•u~i: st:rnin.-: mcluding BAL8fc, 
Swiss Webster and CFI. and ob!Wrve the extent oFthE neuronal cdl los.s. However. 1bi'a would 
g.«iao?ralit a PRF stnce no one else has dosed PQ to theso strallls, 

SYNG-P0-01981435 

Instead of reporting Marks' s findings to the EPA, they came up with a supplemental research 
program to cast doubt on Marks's earlier finding that paraquat was neurotoxic. Marks undertook 
yet another study 142 to test whether the results were durable over time. This study, too, was con
sistent with Marks's previous findings. 

2.1 Pm·p(lse 

The aim of this study was to :invcstigarc the tim~ course and potential rC\·crsibiht) of nigros1riata 1 
cff..:ct'5 followin~ 3 weekly injections of IO mg/le~ paraquttl dkhlo.-idc by assessing do1,amincrgic 
cell loss in the SNpc and concentrations ofstriatal dopamin~ and irs metabolites at 7, 28 and 90 days 
after the floal close of paraquat. 

SYNG-PQ-00492793 

The degree of dopaminergic neuron loss at 28 and 90 days was similar to the loss at 7 days in Dr. 
Marks' earlier studies. 143 The loss at those intervals was also consistent with reports in the litera
ture. Syngenta did report one of the findings of this study to the EPA. The result at 90 days had 
not already been reported in the scientific literature, so Syngenta had no choice but to report that 
finding to the EPA. In fact, all of the findings of this fourth study - just like the second and third 

140 SYNG-PQ-00490903 - Paraquat Dichloride Hydrate - Investigating Reported Paraquat-Induced Dopaminergic 
Neurotoxicity in the Charles River C57 Black Mouse: The Neurochemical, Neuropathological and Neurobehavioral 
Effects of Increasing the Dosing Frequency of Paraquat - XM73 71 (Marks' third study). 
141 Ibid. at 0911-12. 
142 SYNG-PQ-00492785 - Paraquat Dichloride Hydrate - Investigating the Time Course and Reversibility ofDopa
minergic Cell Loss in the Charles River C57 Mouse Following Administration of Paraquat- XM7480/Research/Re
port (Marks' fourth study). 
143 Ibid. at 2792. 
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studies -were reportable under 40 CFR § 159.158, because 1) Dr. Marks was a qualified expert; 
or 2) she was a Syngenta employee. Moreover, Syngenta downplayed the significance of even 
the one finding it did report. It told the EPA the dose of paraquat used in the experiment was "an 
extremely high systemic does that is unlikely, if not impossible, to achieve in humans under an 
acceptable use scenario." Here, we see in action Syngenta making the dose argument when cau
sation was not only undeniable, Syngenta was itself reporting that causation to the EPA. 

SYNG-PQ-00189545 - Submission of Information Under FIFRA Section 6(a)(2) 

synpnta 

VIA FEDERAL EXPRESS 

February 24, 2006 

Document Processing Desk [6(a)(2)) 
Office or Pesticide Programs (7504C) 
U.S. Environmental Protection Agency 
Crystal Mall #2, Room 266A 
1801 South Bell Street 
Arlington, VA 22202-4501 

JfflYWtHS 
S- Rt~to,y PTOduet 
Man.ti .. 
Rf9,,1,~~-· ~ 

(J36} Sl2-&31• 

s·yngaMI Oop Pto«1,don. 
Inc. 
PO Boe 11"00 
OIHMCoro., HC 2.1,, U-1.!00 
WW#lyn,Jtl1!.IC.Offl 

SUBJECT: SUBMISSION OF INFORMATION UNDER FIFRA SECTION 6{aK2) - TIME I 
COURSE AND REVERSIBILITY OF DOPAMINERGIC CELL LOSS IN THE 
CHARLES RIVER C57 BLACK MOUSE FOUOWING ADMINISTRATlON OF 
11'-DIMETHY~~~~VRIDINIUM !PARAQUAT) 

SYNG-PQ-00189545 

The r1r1dings al 7 and 28 days post final dose are similar lo lhcse already deSCtibed in the 
~teraMe1, using the same dosing regimen in the same sex and stra•n of mice. Whereas tne 
findings at 90 days post final dose were similar to literature findings'. they were observed after 

26'<, f&<lildlDn, McCcrmathl a, 2002 Neuro!JO<>IIY o/ Dina'" 10 119-127. and 2!-JOIUodiltbOn, WtCormlld< el al, 2005 
,.....,,,..,1/euroe/lem/Sty !IJ• 1030-1037, ,.,pocl1•oii, 
-,.....,el..,,, ot al, 2003. E"'°""°" JoutMI ol llau,o-/lCO 18 589-300 

SVNG-PQ-00189545 

once a week dosing as opposed to the twice a week dosing regimen reported In the literature 
and thereby constitutes new lnfonnation Syngenta is reporting herein. 

SYNG-PQ·001&9S4G 

It should be noted that a dose of 10 mg/kg intraperiloneally Is an extremely high systemic 
dose that is unlikely, if not Impossible, to achieve in humans under any acceptable use 
scenario, whether by oral, dermal. or inhalation e)(posure. 

I SYNG-PQ-00189546 
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Even before Dr. Marks finalized her written reports in June 2007, Syngenta recognized internally 
that the literature reporting loss of dopaminergic neurons in the substantia nigra of the Charles 
River black mouse after administering paraquat were "findings [that] have been replicated in 
Syngenta studies." 

SYNG-PQ-11607297 

6 syngenta 

Parkinson's Disease and Paraquat 
What's the Real Story? 

March 2007 

R__,1moao SYNG-PQ-11111J7297 

Summary - Paraquat & Parkinson's 
disease literature findings 

• Reports in the literature suggest that in a certain strain of 
pigmented mouse (Cs1Bl6), multiple i.p. injections of paraquat 
at relatively high doses can result in a 30% loss of 
dopaminergic neurones in the substantia nigra. 

• These findings have been replicated in Syngenta studies. 

• There are also claims that the effect can be observed in 
another rodent species (rat), however Syngenta studies have 
failed to repeat this finding. 

• We should be aware that there may be NHP data with 
paraquat emerging in the near future that may replicate the 
findings already reported in rodent species - potential 
relevance to humans. 

60 -------► .......... -&+s--,,,--.. ,.,=Mt►.,-;;w'"""wtm~~,nne~,. ..... ,,, ..... o,r, .... ----- syngenta 

SVNG-PQ,11607356 
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2. Syngenta's failure to report the Di Monte studies 

In April 2009 at a Syngenta meeting in Marlow, England, Dr. Di Monte gave a presentation of 
preliminary results from his studies with paraquat in squirrel monkeys. At that meeting, Dr. Di 
Monte reported the following observations from his "preliminary results": 

• loss of striatal dopamine ( which is associated with Parkinson's disease) 

• up-regulation of alpha synuclein (the major constituent of Lewy bodies and a pathogenic 
hallmark of Parkinson's disease) 

• a change in neuromelanin ( and an accumulation of neuromelanin in dopaminergic neu
rons is suspected to play a role in the development of Parkinson's disease) 

• a loss of dopamine-producing function 

SYNG-PQ-01305484; see SYNG-PQ-01117480 (Paraquat Health Science Team Action Minutes 
from Marlow Meeting, 20 & 21 April 2009). In fact, Syngenta had learned of Dr. Di Monte's 
non-human primate findings two years earlier. (See SYNG-PQ-01739155 (5/11/2007 email from 
N. Sturgess to B. Elliott)). Reference was also made to Di Monte's primate research at an April 
2008 Syngenta meeting in Atlanta. Despite its knowledge of the Di Monte primate studies, Syn
genta never reported them to the EPA. 

SYNG-PQ-00105713 (presentation slide from Atlanta Meeting February 2008) 

Summary - Paraquat & Parkinson's 
disease literature findings 

• Reports in the literature suggest that in a certain strain of 
pigmented mouse (C57816), multiple i.p. injections of paraquat 
at relatively high doses can result in a 30% loss of 
dopaminergic neurones in the substantia nigra. 

• These findings have been replicated in Syngenta studies. 

• There are also claims that the effect can be observed in 
another rodent species (rat), however Syngenta studies have 
failed to repeat this finding. 

• We should be aware that there may be NHP data with 
paraquat emerging in the near future that may replicate the 
findings already reported in rodent species - potential 
relevance to humans. 

42 ------------------ syngenta 
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And, as the document below confirms, Syngenta knew that non-human primate studies were 
considered more relevant to humans than mice. 

SYNG-PQ-00486987 (Update on Syngenta's Research Program) 

Understanding of mechanisms of ni•grostriataJ degeneration -
the MPTP animal model 

• The discovery of MPTP/MPP+ allowed researchers to establish the first 
reli.able model to study parkinso1ism in animals by selectively damaging1 
the substantia nigra 

- The MPTP model is used e:xte·nsively in mice and non human 
1, primates 

- Use of non-human primates (NHP) (marmosets & macaques} can 
include behavioural studies and considered more relevant to study 
PD in humans 

- The MPTP model in NHPs is routinely used to screen for therapeutic 
treatments against PD 

I s syngenta 
COH,10ENTIAl• P~ATLITIGAl"ON S\'NG-PO-Ceo41&»1 

47 

I 
I 



3. Syngenta's failure to report its own primate brain residue study 

Syngenta conducted paraquat residue studies on the brain tissue of the squirrel monkeys used in 
Dr. Di Monte's studies. Syngenta confirmed that paraquat was present in the brain tissue. 
SYNG-PQ-00044965 (Analysis of Brain Samples from Paraquat-Exposed Monkeys). Dr. Travis 
referred the finding of this study to the Syngenta Potentially Referable Findings Approach Com
mittee. 

SYNG-PQ-01547528 - Syngenta Crop Protection Potentially Referable Findings (PRF) 

The monkey brai111issuc ~mnplcs c-dul>itcd paraquat rc~1dllos whi.:-h ranged fram 0.007 µglg 
to O 256 l,lg/g. -cltccpt samples 664, 61'.>6 and 7 J2 which wc:rc <= LOQ. 

SVMG-PQ«04497t 

I PRF No. I Tt-181120 I 
SYNGENTA CROP PROTECTION 

F'OTENTtALL V REFERABLE FINDINGS (PRF) FORII.I FOR !PRODUCT SAFETY 

Pan 1 - TyplcaJtr to b1t. COffllllll!led ~ Bit.Illy MMtO&rlPr.aJact Leider 

CHE!MICAUPROIJUCT NAME: Paraq11a! d1ci'l0r1d~ 
------------------------

STU O 'r' TITLE: loA1>1e tnan one - sae bel0w ------------------------LABOR ATOR. Y: More tnan cne - see below STUDY NO: 

RE.POAT: DRAFT: L_]FINAL: L_j IF FINAL. CAlE. ISSUED. 

OTHER SOUFtC!:: 
1e, STUOY 1'1,t.ANAGER TO GIVE A BRIF.F OESCRIIPTION OF THI: FINDINGS (INCI.UCING THE REASON 

FOF!. A. POSSIBLE REFERRAL): 

$VNG-f'Q--01S4 7528 

Name of Study Manage.-,originator: KimTrBY15 Date: 2& June 2011 -------------

SVNG-PQ-01.54 7528 

The e,uoport1on of a d0$e or Iparaqllal that rRaches the brain i'll very small. This document concerns Illa em,rgIng dala on 
ithe kinetics o1 ths sma11 amount of paraquat in I.he brain. The booy of <fala on this subject, though lnltlally Jndlrect and 
Incomplete, has now been e>r.emined I,, more detail and expanded across species in more recent studies al)(J should n0w 
,be considered In the PRF process. 

SVNG-P0-01 ~ T5.28 

48 



0318 has existed far some years tnat annougn me paraquat concentration 1n the brain of the ral aecrlres over ll'le first 24 
how•s atter dosing lDey etal, 1990 Naylor et al.1995>, the amount remaining in lhe bfain al 24 hours .aner !loSing 
declines more slowly(Dey etal, 19!ilO· Wiedowson et al, 1996). More recently, Syr.gellla Conducted II radiolabeled 
kinetic study in lhe C57BI6/J mou5e-, whic:h showed that paraquat is cmly slowly elirTWJated from the brain of this animal 
(Gledhill, 2008 ). Shof11y affwards this w.,is independenlly confirmed m the li~eralur9 (Prasad el al 2007), These stl.ldies 
and later work have Indicated that the ha1r-l1le or paraquat In the lbraln of the C57Bl6fJ mouse Is about 21 aa)'S. More
recent~ still, we have coAUuQte<l a red1ola1>eI1ed stuOy iri the rat wtilch demonslrates a termtnal half.life in Dra,n of aDO~l 
2& dayS (McBnde et al. 201 1 I we nave arso anaiysed ~mpies cf squirrel monkey frontal cort&lC from a sb.u:ty conducted 
indepen!lently by Prof du Monte, which shows ll'lat the paraquat conce111nltion in lhe brain samples did not meesurably 
decline between samples reported to have been taken 2 and 8 wee~ an.er a fixed program of paraqu.at dosing (Ray, 2011 
and di Monte 2011 pers. comm.~ 

Part 2..: To be compSoted bt P"P Approai:h Commlrtla 

2a. FIRI' APPROACt-lCOMMliTEE COMM!NT:S: 

SVNG-PO-01~T5:l8 

Studies o• ltle kinetics of paraquat in the brain acros11 a rllllge cf species were consi®red. Tne committee considered 
t"8t ti\~ fiid1ngs 110 I'll>! reprawnt an advarse effee1 ot a pr1k;u1 sor to an adv9tll;) event. ih9retore, the 1in111ngs 110 not 
meet the 1ec:hnical crilerie fQ, referral asdes<:ribF,d iri the Product S11fety PRF Cmeriil rorRererrat Guid~e DIIOUrnll'flt 
(veralon 4 <llatect 1e11

1 Fell 2009}. 

SVNG-PQ-0154 71529 

The committee concluded without explanation that the finding of paraquat in Dr. Di Monte's 
monkey brains did "not represent an adverse effect or a pre-cursor to an adverse event." It did so 
despite the Committee's acknowledgment to Brazilian regulators in 2012 that ''use of non-human 
primates (NHP) (marmosets and macaques)" are "considered more relevant to study PD in hu
mans." See SYNG-PQ-00486987 Update on Syngenta's Research Program (previously cited). 
The committee's 2011 unexplained conclusion also conflicted with its own unanimous 
determination in May 2009 that Dr. Di Monte's "brain findings in the non-human primate were 
unanimously agreed as constituting new data." 

SYNG-PQ-02601795 

The brain finding.s in 1he non-human primate were unanimously agreed as consdruting, new 
data. The participams nntcd that the stud}' had not yet been c.ompletcd, pc-er reyicwoo or 
published and that the data. by Dr Di Monte's own admission, required further verification. The 
panicipams also noted 1ba1 tbc roxicological significance of dJc apparent phcnOlypic changes js 
u,11:lcat. On the basis of the proliminar)I nature of the findings and the lack of ob, fous adverse 
conseq11enee of the findin.gs in the hrain the data do not meet the nec:essary techn-ical criteria for 
referral. 

SYl'IIG-f>0-02601796 

The reason the committee gave for not reporting Dr. Di Monte's monkey brain findings to the EPA 
in 2009 was "that the study had not yet been completed, peer reviewed or published and that the 
data, by Dr. Di Monte's own admission, required further verification." Two years later, in 2011 af
ter Syngenta scientists completed their study of those same monkey brains and found paraquat in 
that brain tissue, the committee could no longer justify withholding that adverse information due to 
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the incompleteness of the study. Instead, the committee claimed that Syngenta's own findings of 
paraquat in the monkey brains was not reportable because "the findings do not represent an adverse 
effect or a pre-cursor to an adverse event." Syngenta here conveniently leaves out Di Monte's other 
key findings they should have reported. In 2011, the Syngenta Executive Committee rejected a 
proposal to study alpha-synuclein, over the objections of Charles Breckenridge. In an email relay
ing this to Breckenridge, Phil Botham admits that "most people would say that increased synuclein 
expression is associated with an adverse effect," (SYNG-PQ-01640738), and in fact, Di Monte 
presented to Syngenta that PQ caused an upregulation of alpha-synuclein in monkey brains ( cited 
earlier at SYNG-PQ-01117480). So at the very same time Syngenta is again declining to report Di 
Monte's findings to the EPA because they "do not represent an adverse effect or a pre-cursor to an 
adverse effect," Syngenta's own scientists know this not to be true. 

E. Syngenta seeks to shift blame to plaintiffs for failing to take safety precautions 

Although Syngenta has known for years from its own studies that paraquat users from all over 
the world routinely used the chemical without using all-and often not any-label-prescribed 
personal protection equipment, 144 it was quick to assign blame to Plaintiff Ronald Niebruegge 
during his deposition. Despite this explicit knowledge of how paraquat was being handled and 
applied throughout the world, Syngenta's counsel conducted the following examination of Plain
tiff Ronald Niebruegge during his discovery deposition in this case: 

[Page 122] 

Q. You were also aware throughout the time that you used or applied paraquat, 
across your whole career, that you should not inhale the paraquat spray mist, right? 

* * * 
A. What was-as a matter of practicality, can you explain to me how you can 
spray it in the field and not inhale it? 

Q. You can wear a respirator, right, sir? 

A. Not when we were actually spraying it, no. 

Q. You could have worn a respirator if you'd wanted to, right? 

A. I guess we could have worn a respirator, but I don't-I don't really recall on 
the early labels if it said we had to wear a respirator. 

[Page 126] 

Q .... And so you were aware, at least from the mid '80s onward, that if you 
thought there was a danger that you might be exposed through inhalation, that you 
should wear a face mask capable of filtering spray droplets, right? 

A. My understanding of what it is saying there is I needed to wear that equipment 
when I was loading and mixing it. And when I'm actually out in the field spraying 
it, I don't think it is required. 

144 See Appendix B. 
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Q. You testified a moment ago, something to the effect that if you are out in the 
field, you didn't know how one could avoid inhaling spray droplets. Something to 
that effect. Do you remember that? 

A. Yes. 

Q. Was that your perception or your understanding throughout your career about 
whether you were or weren't being exposed to inhalation to spray droplets? 

[Page 127] 

A. I don't know how you could-you couldn't operate a sprayer with all this stuff 
on it all day long. Everybody that used this product was out there spraying it with
out having a space suit on the whole time they were using it. 

Q. So it was your understanding, throughout the time, from the late '60s onward, 
in your farming career, that if you were applying paraquat in the fields, you were 
likely inhaling it? Is that fair? 

A. I didn't think I was inhaling it all the time, no. 

Q. Sometimes? 

A. When I was just sitting up on the tractor with the sprayer running behind me, I 
didn't think I was inhaling it, when it was 20 feet away from me, wherever it was 
being sprayed, unless you turned around in the wind. 

Q. So it was your understanding from the late '60s onward in your farming career 
that you were at risk, at least, of inhaling paraquat droplets while you were apply
ing the product in the field? Is that fair? 

A. You are at risk of inhaling whatever [Page 128] you are applying in the field 
when you are spraying. 

Q. Including paraquat, right? 

A. Yes. 

Q. Now, you understood, also, throughout your farming career, that one thing you 
could have done to avoid any risk of inhaling paraquat or other chemicals is to 
wear a respirator that would filter out those particles, right? 

A. Well, I guess we could have, but we didn't feel it was necessary. 

Q. My question right now is not whether you felt it was necessary. But you were 
aware, at least conceptually, from the 1960s onward, that if you wanted to elimi
nate the risk of inhaling paraquat particles, you could have worn a respirator, 
right? 

A. I'm not sure we could have found a respirator that was going to protect us out 
in the [Page 129] field anyway, when you are sweating so bad. 

Q. Did you ever try? 

A. No. I never tried to wear a respirator. Like I said, when we first started using 
the product, I don't remember that the label even stated that you were supposed to 
wear one. 
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Q. Leaving aside whatever the label said. But you-you just understood that there 
were respirators out in the world that could filter out chemicals and-prevent you 
from breathing them in, right? From the '60s onward, you were aware that that 
equipment existed in the world, right? 

A. We were not aware of what kind of respirators were out there. Only thing we 
knew about were those dust masks we used around the farni. 

True to form, this line of questioning exemplifies the corporate blaming strategy. With 
knowledge gained over several decades that applicators typically do not wear respirators when 
applying paraquat and after expressing publicly for many years that respirators are not necessary 
during application, their counsel repeatedly tries to "blame" Mr. Niebruegge for his own illness. 

F. Syngenta has focused on dose, exposure levels and exposure routes because causa-
tion is no longer plausibly deniable. 

As discussed earlier in the report, once the industry is no longer able to plausibly deny causation, 
they tum their uncertainty campaign to the question of dose. Syngenta has in recent years re
sorted to the same tactic to defend paraquat. Dr. Marks confirmed internally what the independ
ent literature had already found-that paraquat is neurotoxic in the mouse. 145 But even before 
her studies had begun, Syngenta planned to argue the doses used were high and not relevant to 
humans, in the event she found neurotoxicity. 146 After Dr. Marks confirmed her results with two 
additional toxicity studies and one methodology study, 147 Syngenta was forced to confront the 
reality of paraquat's neurotoxicity. 148 Key company scientists were charged with conducting an 
internal preliminary risk assessment to evaluate whether the then-current reference dose and Ac
ceptable Operator Exposure Level (AOEL) should be revised. Syngenta's answer was no. 149. Dr. 
Marks' results were not provided to the EPA to allow them to evaluate user risk. 

Syngenta did predict how the EPA would respond to the Marks findings, noting it was "prudent to 
assume that the effects on substantia nigra will be interpreted by some regulatory authorities as in
dicative of neurotoxicity." In the absence ofrobust toxicology data, Syngenta predicted the regula
tors would set the AOEL approximately at one third the current level to ensure operator safety. But 
because Syngenta did not share the Marks findings with the EPA, the agency was unaware the 
AOEL needed to be revised. Syngenta rationalized keeping the EPA in the dark "given the uncer
tainty of the calculation Product Safety considered the difference not to be significant." 150 

Fearing the EPA might revise the AOEL based on other published studies, Syngenta decided to 
develop a physiologically-based pharmacokinetic (PBPK) model of human exposure. Syngenta 

145 SYNG-PQ-00116782 (discussed later in the text). 
146 SYNG-PQ-00493318 at 18 (SYNG-PQ-00493335). 
147 SYNG-PQ-00490903; SYNG-PQ-00492785; SYNG-PQ-00084920. 
148 SYNG-PQ-29640381 at 1 ("this finding is judged to be real and to be related to paraquat treatment"). 
149 ]bid. ("although the estimated reference dose is approximately 2-fold lower than the current Syngenta reference 
dose position, given the uncertainty of the calculation Product Safety considers the difference not to be significant"). 
150 ]bid. at 1-2, 6 (AOEL revised from 0.0005 mg/kg/d to 0.00033 mg/kg/d). 
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intended to use the model to persuade regulators not to cut the current AOEL, but instead, re
place it with a level the company would propose. 151 

• onvent,ona ns assessments or t e use o I.e. ns assessments supporting regu atory 

approvals, will be Improved bv the new study. Specifically, regulatory PQ operator risk 

assessments in most countries are based on PQ operator exposure studies, and the results 

from these are corrected using an assumption that 59¾ of absorbed PQ is excreted in urine. 

The new study will supersede this figure, replacing it with a figure much closer to 100¾. This 

will result in greater safety margins being estimated, so supporting the regulatory position of 

PQ. SYNG-PQ-01208794 

Syngenta intended to extrapolate from pharmacokinetic data from rodents and dogs to hu-
mans. 152 Its studies found rats and dogs excrete approximately 99% and 95% of low doses of 
paraquat within the first few days after dosing, meaning only 1 % and 5% would remain to harm 
the animal. 153 Based on this data, Syngenta wanted its human exposure model to predict that hu
mans would excrete 100% of paraquat. But there was a problem: a published study in monkeys 
had found primates excrete about 59% of paraquat. 154 

• y o ta1nIng o recovery In Is ype o s u y sc1entI IC commum y 
would consider this to be complete meaning no corrections necessary to 
account for unrecovered dose in 'human urine' 

- i.e. 80 % can be assumed to be 100% 

- PBPK model simulations capture the NHP plasma data with 100% urinary 
excretion 

SYNG-PQ~111e651 

So Syngenta then conducted a macaque study to prove that primates, like rats and dogs, excrete 
almost all of the paraquat dose. In the first phases of their study, Syngenta could only recover 
80% of the paraquat dose. Kim Travis, the principal investigator, was unperturbed, saying "80% 
can be assumed to be 100%." 155 

If challenged that the unrecovered paraquat remained in the monkey, he planned to answer there 
was ''no convincing evidence of species differences in excretion." Apparently, Travis discounted 
the evidence his own study had produced. 156 In the fourth phase of the study, Syngenta found 
that the monkeys retained 10% of the paraquat. 157 Syngenta considered this evidence that pri
mates were similar to rodents and dogs, even though the rodents and dogs retained only 1 % and 
5%. This was how Syngenta's model predicted users would absorb only a fraction of a dermal 

151 SYNG-PQ-01208793 at 2 (SYNG-PQ-01208794). 
152 SYNG-PQ-01117429 at 2 (SYNG-PQ-01117430) (PBPK modelling strategy outlining use ofrodent models 
scaled to man); at 4 (SYNG-PQ-01117432) (conducted an NHP study to demonstrate lack ofa fundamental non
primate vs primate difference in the handling of PQ). 
153 Ibid. at 12 (SYNG-PQ-01117440). 
154 SYNG-PQ-01208793 at 2 (SYNG-PQ-01208794). (''the new study will supersede this figure [59%], replacing it 
with a figure much closer to 100% ... it is important that the new study is able to supersede the 59% urinary excre
tion figure ... published by third parties many years ago.") 
155 SYNG-PQ-01116637 at 15 (SYNG-PQ-01116651). 
156 Ibid. at 15 (SYNG-PQ-01116651). Travis's and bis colleagues also dismissed the findings of their own monkey 
brain residue study (discussed earlier), which demonstrated species difference between primates and rodents in the 
distribution of paraquat. The half-life of paraquat in the brains of monkeys was greater than six weeks-much 
longer than that of mice (21 days) and rats (28 days). See SYNG-PQ-01116541 at 11 (SYNG-PQ-01116551). 
157 SYNG-PQ-37240172 at 13 (SYNG-PQ-37240184). 
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dose of paraquat, almost all of which would be rapidly excreted over several days. 158 Remarka
bly, even though the purpose of the study was to evaluate the risk of paraquat's neurotoxicity to 
the brain, Syngenta did not examine the monkey brain tissue for evidence of paraquat residue. 

158 Ibid. at 53 (SYNG-PQ-37240224). 
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G. Syngenta abuses attorney-client privilege to hide the truth about paraquat from the 
public 

1. February 2008 Atlanta Meeting 

Syngenta itself acknowledges that it would be inappropriate for lawyers to be advising Syngenta 
scientists on matters of science and that matters of science should rest with the scientists. See Syn
genta corporate representative deposition, Botham Tr. Vol. 2 at 473 lines 8-9. Yet Syngenta al
lowed an outside lawyer named Jeffrey Wolff to be intimately involved in decisions and processes 
deciding how science and scientific matters would be presented from at least early 2008. 

Mr. Wolff attended and participated in a Syngenta scientific review meeting in Atlanta, Georgia 
in February 2008, which was a meeting to present Syngenta's research of paraquat and Parkin
son's disease. The presentation included Dr. Marks's paraquat/Charles River black mouse re
search. Syngenta's in-house counsel, Jonathan Sullivan, made a presentation on "overall govern
ance framework," and Mr. Wolff made a half-hour presentation on "attorney client privilege and 
communications management." 

SYNG-PQT-ATR-16995053 

l)mfl- Jan 25 2008 
S,•11ucma Co,1fiden1ial - ,\11omn· C'licn1 l'rivile11cd 

Ag,nda rar tb PO Mirntlfic, ~,-;,,. l\lttling 
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It appears that the point of including the lawyers at this meeting was to remind Syngenta scien
tists to keep their communications secret under the ruse of privileged attorney-client communica
tions. And the point of "communications management" was a reminder that the transmission of 
any meeting notes or minutes should pass strictly through the lawyers so they could be claimed 
to be attorney-client privileged communications or work product. Apparently, Mr. Wolff told the 
scientists at that meeting that if they sent emails only to the lawyers-as opposed to merely cop
ying the lawyers on their communications-then those communications would be privileged 
documents. See "Action Notes" (next page). He further instructed the scientists to label their 
study work as "work product" and "attorney/client privileged." He also told the scientists that if 
an outside lawyer like him requested work by the scientists, then that would have a higher level 
of privilege than if an in-house Syngenta lawyer requested the work. 

The primary and perhaps only reason to produce scientific studies in which the work of scientists is 
labeled as "work product" or "attorney/client privileged" is to ensure that public release of the 
studies and associated materials is controlled by corporate attorneys; the studies become instru
ments of public relations and advocacy. This approach is antithetical to scientific enterprise as we 
know it, in which the results of studies are available for others to critique and build on the original 
ones. The hiding of unwanted scientific studies or communications between scientists was a strategy 
used extensively by the tobacco industry and other producers of deadly products. It is shocking to see 
this strategy used as late as 2008, given the association of this strategy with the tobacco industry. 

It is notable that two of the product defense scientists who are listed as participants at this meet
ing, Jack Mandel of Exponent and Phil Cole, of the University of Alabama Birmingham, later 
produced and published a review of the literature on paraquat, entitled "Paraquat and Parkinson's 
disease: An overview of the epidemiology and a review of two recent studies" which reached the 
predictable conclusion that there is too much uncertainty to determine if there is a relationship 
between and paraquat exposure and Parkinson's Disease. 
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2. March 2008 PQ Health Science Group Strategy Discussion 

Before the month was out, a document titled "Paraquat Health Science Group Strategy Discus
sion Document" was being circulated within the company as a result of the discussions at the At
lanta meeting. The document consisted of a scientific proposal of a workplan of studies to be car
ried out addressing the link between paraquat and Parkinson's disease. And consistent with Mr. 
Wolffs instructions, the document was being routed through the lawyers rather than being 
shared among the scientists directly, even though it was a scientific discussion, not a legal one. 
The primary purpose, if not the only purpose, for having a scientific document like this routed 
through lawyers, was an attempt to protect it as privileged consistent with Wolffs Atlanta 
presentation. 

502(d)-0106660.0001 (email re Paraquat Health Science Group Strategy Discussion Document) 
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11.03.2008 

CONFIDENTIAL· PARAQUAT LITIGAT ON 502(d~l0666C 0002 

And in fact, this is what was attempted with the "Paraquat Health Science Group Strategy Discus
sion." Consistent with Wolffs instructions at the Atlanta meeting, Syngenta scientists and in
house attorneys were trying to make these scientific documents privileged by claiming they were 
prepared at the request of lawyers in anticipation of litigation. Even though Mr. Wolff himself did 
not believe such a claim would survive a challenge for this particular document, it suggests that 
Wolff s instructions at the Atlanta meeting were understood by the scientists to be extremely broad 
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in terms of protecting a wide swath of internal documents and communications. Also, although Mr. 
Sullivan instructed in his email that the privilege markers should be removed from the document. 
Despite Wolffs advice, Syngenta continued to mark this document privileged. 

502(d)-0106660.0001 (email re Paraquat Health Science Group Strategy Discussion Document) 

llQ Heailh Science Oroup SIJBtqy Discussion Doaanent 
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not believe it Is realf1tic that we will be SU(;C8Ssful In characterizing this workplan or the stYdles as protected by the work product privilege In that we will be hard preued to offer proof that the studies were prepared at the request of lawyers In anticipation of litigation. 
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Jeff 
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Fulbright & Jaworski 
1301 McKinney 
Suite5100 
Houston, TX 77010-3095 
Phone: 713-651-5466 

11.03.2008 
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502(d)-0106660.0001 (Paraquat Health Science Group Strategy Discussion Document) 
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CONFIDENTIAL - PARA.QUAT LITIGATION 502(11 r-0106660.0QOJ 

There are many examples of Syngenta attempting to conceal documents by routing them through 
lawyers. See, e.g., 502(d)-027368.0001; 502(d)-001599.0001 There are still more examples of 
this (in following sections of this report) that involve more than merely routing through lawyers .. 
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3. Wolff memo May 2008 

Mr. Wolff was apparently asked to analyze from a legal perspective whether Syngenta should 
undertake the scientific research proposed in the Paraquat Health Science Group Strategy Dis
cussion Document, because in May 2008, Mr. Wolff wrote a memorandum addressing the wis
dom of such Syngenta-sponsored research. This is interesting because it implies that Syngenta's 
decision about whether to sponsor such research was not driven solely by scientific or human 
health considerations. 

502(d)-081076.0001 Wolff memo 

DRAFT 
5-15-08 

Fulbright & Jaworski I.1.p. 
A Regislared Limited Llablllly P■rtnerahlp 

Fulbright Tower 
1301 McKinney, Suite 5100 
Houston, Texas 77010-3095 

www.fulbright.com 

MEMORANDUM 

TO: Mr. Jonathan Sullivan 
Ms. Beth Quarles 

FROM: 

DATE: 

RE: 

Mr. Alan Nadel 

Jeffrey S. Wolff 

May 15, 2008 

Syngenta/Paraquat Liability Matters DRAFI' 

Confidential/Attorney
Client Privileged 

Legal Implications of Syneenta-Sponsored Scientific Research 

Notably, in the very last sentence of his memorandum, Mr. Wolff refers to "the widely-recog
nized void" in the existing paraquat-Parkinson's research in May 2008. But having attended Syn
genta's Atlanta meetingjust three months earlier, Mr. Wolff would have been aware of Dr. Stur
gess's presentations of Dr. Marks's work with paraquat and the Charles River black mouse. He 
would have been aware that Dr. Marks had duplicated the results of the Cory-Schlecta and Di 
Monte groups' work. So, Mr. Wolff.knew there was no "void" in the research. The only void 
was research that did not implicate paraquat's role in causing Parkinson's disease. Filling a 
"void" of research favorable to the continued widespread use of paraquat as a herbicide appears 
to be the void Mr. Wolff thought needed to be filled. This is an example of Syngenta diluting, 
polluting and confusing the existing science that linked paraquat and Parkinson's disease. 
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CQNFIDl;l'fl"'.Al • P',._R/1,Ql,JAT l.llli::ATON 

Mr_ fon.a11um. Sulli, n.11 

Ms. Ueth Ouwi~ 
Mr Al,n 1\1,,(1,;] 
May Iii.. 2008 

DOCUMENT SIJDJ!;CT fO· 502l()) 

,.;:omn•i1mem tn hlt\tl s1m1dil!ds. o.f proouc1 ,i;,·1e\l.',1rchl>lp 1t.ll!t1 11~ i.ll'li-.iee i11~i~us ro pr.npQ(led 
ft':S~idl w!ti1ci1 ,if!: i11m~~ 01 ·l('lvancifls !11t. ',,U1Le cli;~lt111ifi,e kru:iwled~,e M ~~- •C11ll!oitlio1Helo.read 

issuo:-5, lhe?"c is a WJdcl~·-rooog,Jized ~"Cid in the c:,;islito.§1 re~ardl and Syn~a J!il espeaall) 
qua.lined rn h~lp fill at 

And in fact, review of the entire memo makes clear that Wolff was proposing Syngenta should 
"fill" the "void" with research aimed at defending paraquat. He was not proposing that Syngenta 
scientists conduct research to determine whether there was any causal link between paraquat and 
Parkinson's disease but rather ''that there is no evidence that paraquat exposure causes Parkin
son's disease." 

Mr. Wolff also acknowledged under that heading that Syngenta 's "research objectives are distin
guishable from other researchers." 

b. Syngenta is in a unique position to initiate research directed at 
demonstrating that there is no evidence that paraquat exposure causes 
Parkinson's disease. 

Syngenta's research objectives are distinguishable from other researchers for several 
reasons. 
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First, he notes that only Syngenta has a motive "to design research studies aimed at defending the 
safety of the product." 

First, no other researcher has Syngenta 's motivation to design research studies aimed at 
defending the safety of the product. Too often. researchers and recipients of research grants are 
motivated to implicate substances rather than defend them. Syngenta has the tlexibility to focus 
its sponsorship of causation-related research that is more narrowly directed at causation issues as 
compared to broad-scale studies underway such as the Agricultural Health Study.16 

So here we have the lawyer proposing that Syngenta design its studies with the objective of de
fending paraquat-a predetermined outcome in favor of the safety of using paraquat. Mr. Wolff 
also writes that "other researchers" are "too often ... motivated to implicate substances rather 
than defend them," apparently as further justification of research designed with the aim of"de
fending the safety'' of paraquat. 

Wolff also seems to hope that Syngenta' s epidemiological studies would find a lot of other 
causes of Parkinson's disease, exactly like the industry approach to epidemiological evidence I 
discuss earlier in this report. In particular, Wolff urges compilation of "a comprehensive list of 
risk factors for Parkinson's disease" in an attempt to shift the blame to other possible causes of 
Parkinson's disease. 

Third, Syngenta-sponsored research, particularly the epidemiological studies, may be 
unique in their objective to identify a comprehensive list of risk factors for Parkinson's disease. 
It is not clear that existing epidemiological studies have properly accounted for all such risk 
factors. 

Wolff also advised that the lawyers' involvement in research should be concealed: "The names 
of legal counsel should not appear in the distribution list of written communications with re
tained researchers. Notably, Mr. Wolff did not say the lawyers should not be involved in the sci
entific research but only that their names should not show up in the communications. And to that 
end, Wolff recommended that a member of the Syngenta research team make sure that Syn
genta' s lawyers were "copied on and updated about all communications with researchers." 

f. Evidence of legal counsel's appearance or participation in communications 
with the retained researchers should be minimized. 

The names of legal counsel should not appear in the distribution list of written 
communications with retain~d researchers. Similarly, counsel's presence in meetings or phone 
conferences with researchers should not be prominently featured. Counsel for adversaries often 
seek to draw sinister inferences from any role of counsel in scientific endeavors and they will use 
such evidence to argue that the research is being manipulated by lawyers. 

Consideration should be given to having a designated member of the Syngenta research 
team charged with making sure that Syngenta counsel are copied on and updated about all 
communications with the researchers. 
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4. Additional examples of Wolff editing internal documents 

In a July 2008 document (see below), Mr. Wolff comments on and suggests edits to the notes of 
a joint meeting of the Product Safety Global Product Registration teams. A few months earlier, 
the Paraquat Issue Leadership Team (PILT) had decided that Product Safety should "consider 
risk assessment in relation to operator exposure," i.e., farmers or farm workers. (Quoting 
Sullivan email at page 1.) The Issue Leadership Team decided this risk assessment "should be 
carried out by Product Safety in accordance with their regulatory duty of care." (Quoting 
Sullivan). According to the draft notes of the July 10 meeting, the Product Safety and Global 
Product Registration teams found: 

• "The one consistent finding in animal studies is the loss of dopaminergic neurones in the 
substantia nigra pars compacta of male C57BL6J mice." 

• "This finding is judged to be real, to be related to paraquat treatment, and to be adverse in 
nature." 

• "In the absence of evidence to the contrary, it is prudent to assume that this finding is also 
potentially qualitatively relevant to man." 

S02( d)-0107074.0001 

Zufflblthl Janine CHBS 

Fn,m: 

S...: 
To: 
Cc: 

Sul,jecl: 

Sull,..• Jort■lhon D■le CHBS 

Olenllag, 15. Ju• 2008 10:01 

jwollfOfulbftghl CM\ N1dtl AIM USGR 

M-CllralapllCHIS 

PARAQUAT 
AIIKhmenl■ : did noln.doc; 080618 draft ...... tao.doc 

q>NIJPfHJIAL AND PlJMIIGfD COMMUNICATION 

i.11 and Alan, 

Pqclorl 

I attach fo, your rftiew and comments two W!ts ol draft Ml11utts or Notes of Internal mee1inas relatln1 to paraquat, lndudln1 
dralt HdOSuNS, .,..,ch I rocelvtd yolterday . 

The 11r1t set of draft Minute, reciordn Moe~nc of ••e 'loteoo• Sclona, ■nd Re1111totory r .. m held oo 19 luna to-• ti•• 
,equonce of disctos.,re mntings held~ April ""d II/lay w~h applicable resulatory autho~1to, 1nd to consider tho nudy -ram 
a, "iated with futur• formulatloft str11e1y. In tM latter area th• Mini.CH 1ppe1r to evince 1n lnterKt In ct,1n11na. in rtlatlon to 
n• ,ormulatlons, !he 1ppro1eh to testlog for 1eute oral lo•iclty and to ,uueot thtt only r,t and not ,lot stud~ wo..ld be 
CMried Dul. In addllJon • quollion Is ralll!d as to the minimum !owl of testln1 •hlch would be roquirl!d lrom I rogulotory 
portpe<tlve 10 domoowa1, that • ne., formulatlo• Is of oqulvtlent S1fety to "lntfOfl' . 

The m:ond document II• .,t of draft Notu of a joint -IMI ofthe Product Slftty and Glob>I Product ~ .. ulltlonleanu held to 
mnsklfr tho ri1k ■11,ssment ill nlotlon to operator ••po111re,. based an tho pub6shed ••perimcnttl studle1, which h wn qreed 
by tho tuue leadenhip Thm on 16 AprM 2008 should be c,rr1ed DUI by Product Safety In occordant1 with their roguloto,y duty 
af car•. 

The ri1k •sse11mC111 bat leutfor me i\S • norMdentht qultedtfflcuJt 10 follow and I haw put in a call to.John Doe with• vtew to 
hawin& hi,n e,q,l,ln It to me. Th• conclu,ion appear, to be that the predlttl!d NOEL for neu,onll cell loss in humans wh"ldl CA1n be 
oxtrapoltted from the maus, lludles Is about SO time• hl1hlr than tlle cumnt recultto,y ref.,..nco dou ol0.000S '"1/q/d. 
Howewr it 111c;c.cpted that there is 1ignffk1nt unotrtacnty around lhae predldion5 whkh r;ould onty be re10Md ttwoueh 
furiher studios. There aro a number of 1t1temenu In the paper wh"ch blken out of conte•t would potonttaly bo unholpful. 

Jor \an. 

16.07.2008 
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Phil Botbalu 
Angel11 Br.ad::ii 
Andy Cook 
Rohmd Di,oterle 
Job.Doc 
'IC.m'ten M1:wn 

Draft note& tr-om t>S/GPR ml'Ctin& 
0a rod, Julf 2008 

10111 July 2001 

t. AtseH111c.t of 1bc opr.-.tor cxpo511n refcnnte doa In Uelll' of emet1iD1 d•t11 

The followina draft Produc& ~fety c\'atuation of tbe reference dose was nwie~d. 

~ 
~ PO Parlli'l5a15 
Oral'!: •er~ DI$ 

Clarification!i ()f specJfic poi.ots durin& tbe discussioo. lend to the l,llowing e:,ccutivc 
summarv which w.m he mclU®d .in ~ nein version. of the PS docwMnt. 

• The one consistent fmding in ~211 madi~ is the to~:.1 ot· dopaminorgio 
neurones Jn lhtr Sl.lbstanlia nisi'& CS7RL61 mi", 

• Tbi$ find!Jlg is judgt.'d to be ml, to be ,..141<1 to treatment -'Dd to be wtvcrse it, 
nature 

• Jn thi: u~nc.e uf evidence lo tile coQt&ury. it i.4' r,r!Jdent to ~ that thl~ 
findina is (ltltcntially qualicoth,1tly ictcvant to man 

• Tho ip doR routt is not a relevant roure of ~l»S(lre and lberefore requires 
route-l(I.TD\Jte e.tr.tJP()blion 

• Ne\iertheless. v.-e should thcck "'ilethertMSO fmdings would ch1111:e me 
refe~ncc do~ for opcratots 

• In a~ncc of data from a ~1udy of appror,tiale tyJ,c and dur~tion,. ~ should 
try IO ei.1mwct a reference do&;} 11,in~ a number of ~11mption!1, ~ell with 
o1sS01..'iated vncertairlt:i,· 

• Al1hough lhe estimo1ed refc.."l'enoe Jose i'I approxjmall:I) 2-fold lc,wer than the 
current S)-ngema memied dose positioa_ siven Ille: W1Ccrtainty oft.he: 
ct.lculatkm Pro~ Safety considers tbc difference 1101 to be signific.nnt 

• 2007 have md~dtnllf w~tuded. wdng a P8PK model wt there ii; likely to 
be a subs1antial m9lSi11 of Sllfcty for operatoIS 'Yifl lbc dcnnal roUte 

• "Che robustness o( tho couchlsion!S fi"om both Product Safety and l\·1clntosll 8:. 
Kcdderis ,wulJ benefit from 1h6 gn,'--ru1ioo ~,f mo~ r~IC'\'aa1l date tn remove 
some oflh: levels of unccnalnty, 1llt9e data ,-hould 5'iJJ be ge11Cral.Cd in tht 
CS 7816 ruoust in the abscnc~ of evid:Cilce regarding telew.JICC to man of 
eft'ects seen in chl~ i;11-.1in, wllicluhoulJ also be invemg&tcd 

• Oh en tbe b.ig margins of safety for dietAry l»CJ"'Mlll'C, th~ are no concc~ for 
lla.fe(y 10 con91.lmcrs 

• There is no evidence that 1he foetu~ is more !11.uccpdble tu this elfce1, 

CONFICENTIAL. PARA.QUAT LITIGATION 
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In his comments on the draft notes, Mr. Wolff finds the first bulleted statement regarding "loss of 
dopaminergic neurons" to be ''unhelpful." He also wants language in the secon~ and third bullets 
removed (the phrase "adverse in nature" in the second, and the language regardmg the relevance 
to humans in the third). 

SYNG-PQ-31451013 

-----Ortglnal Message-----
From: Wolff,Jeffrey[mailto:jwolff@fulbright.comJ 
Sent: Mittwoch, 16. Juli 2008 18:44 
To: Sulllvan Jonathan Dale CHBS 
Cc: Nadel Alan USGR 
Subject: RE: Comments on PQ team meeting minutes 7-15-08 

Jonathan: 

Angela Brady's answers to the questions I raised in both documents were very helpful and 
appreciated. With respect to the problematic language In the reference dose report which 
reads as follows: 

"The one consistent finding from the body of anlmal studies Is the loss of dopamlnerglc 
neurones In the substantia nlgra pars compacta of male C57BI6J mice. This finding Is Judged 
to be real, to be related to paraquet treatment, and to be adverse In nature.• 

I would suggest removing the text: •and to be adverse in nature• so that the last sentence 
reads "This finding Is Judged to be real and related to paraquat treatment." 

Angela addressed all my other comments to the draft notes from PS/GPFl meeting, 

With respect to the draft minutes of the Inteon Science and Regulatory Team Meeting, I 
concur with each of Angel's proposed revisions of text r had flagged In redllned comments to 
these minutes. 

Regards. 

Jeff 

-----Origlnal Message-----
From: Jonathan_dale.suurvan@syngenta.com 
[mailto:Jonathan_dale.sullivan@syngenta.com] 
Sent: Wednesday, July 16, 2008 10:58 AM 
To: Wolff, Jeffrey 
Cc: alan.nadel@syngenta.com 
Subject: Comments on PQ team meeting minutes 7-1S-08 

CONFIDENTIAL AND PRIVILEGED COMMUNICATION 

Jeff, 

Attached are Angela Brady's responses to your comments including some proposals for 
amendments • I should be grateful If you would review these responses and advise on the 

2 
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SYNG-PQ-29334814 

N: .... :..:.•1· ... ~ J'.iJ◄ J l'l• l •.• !L.:..•;t.'.l ~•M!-1 111_~· _ 'JI: 

e I •~ • ) . _, __ , _I __ _ - ;-, .,_-.;; 

l'l1i1U,4Jam 
,\ 11g.:la Brad,; 
A.ucly c.i.c,1 
Roland rnei:e-lt 
J1~m ll,~ 
Ke:~en M C!'IW~ 

~1 
I I 

D'<'~l'Q""•.....,._,. 
CIZlftRet~D.:1!11. 

Droll nolM• rJ'Qffl P.Sict>il nt«UIIJl. 
On t A"' J ul,!o 21\11 

__ Jc .. --~--

ltllh J11l.,:r .:!OOS 

I ll~ 00):L' 1I01.'Ull1Cllt urob;ll.1lx ,ILt11tld ll~ 0~ lawlh,J '..\11,,111..·• \\'oJtk l'r11,jLl,t ') 
RJl ·IV WIii r nmt-:_i[ 

• l)K_~11iaj,{C.11J fi.J1di,0£ ID".l'.l! Uie l~nf.;nlrri;il ~n1dit<Jtlh.t IM~ !'I' dnN11J11r;~, 
~IIJ!Ull•',t it)_l}IC sulJ,!_Ull~~ por.. •'UJllp.!t:111 or 1ll3l:.- l !'7BlC.J mit:o.:. rai& Jim.liq;_l!, 
jt1~nh"f1"N , 'J lnr Atilt .1 1n11i,:e~m11t11t :in<lJc't ·:i(\\l:1:-r 'IIJlll.lllu ;<:,_,, 

the,. • um•n from 1'roJu.cb S:tlc1,. <.'UII 'l\\l ud i.so llll :Lil :!llcll!_~Jj~£.1_J!fil1Sh1s~-

l lan!ii:a11oos ohpcc1foc r,01m dtrinp tlie lliscussioo lead ftl tht follnu:illJ! ~cculivl: 
• •DllllKU}' ·,1 loii:h will be iuo.: 1-ukd iu !hi• 1111:0.I vcr~iui1 of 011: )J<.i do..:11111~111 

• '11Lc Dill: C'(l11~i~Mll fiodmr: in 3ni111:ir ~n1dit'!, L"-1hc los~ of d,11:11ruim::r~ic 1Ll."l1ro11N 

n11t:.::-~ub,;1au1i11 uiJ!TT' c57UL6J mit.i,. 
• Titi;; findi111 ;,. ju,tswd 10 hr l\:'J 11, Ii) bt.·p:~I!=~ 11~ ~~11_1i:i111~l 1!,~,_ I!) ~-u~ti.·~ !11 

,111turc 

• In 1I, ~~~ .. r.::.: of c\'i&n.:~ t-tl rhc O:MU3L"'. ;ti~ piWt1lt 10 llutbl'lt Ill.at 1hi.~ 111'1&~ 
i,,.pm(nliRIIY q~l•1J!4i"'-cl~ rdc,_~•11;('_ ru~n_ 

I WI••·,. Ulis 1lotlu1i; 11otrotclh 1i.1"1i11m,xh· ri;tc\ ?IJI t,l 01.1tn c,m511\1, mg !li:JI nae hllll,1 
it.u~~ 1h:11 1b, iu cltl~,:, rvu1,· i.\l 1101 ;1 tclt",~llll roul~ L>I11.\?llllll1l',;'?] rn.•Ju1.1 ~.11',;1·. Im• 1· 

Formatted: f.Dhlllri-.,;r,,..,.l,oi,a. ,1,c,J..t 
..,...,___,,.,,.,n-1\-,,..,....,,.l<ll<m, 
,.. ..... ~""[1" Av:w-1 ltll"I •Kl llil'tt.f.~ 

J 

J 

CONF OEMTIAL • PARAQUAT LITl~A,1110N SYNG•PQ-29U4114 

See also SYNG-PQ-29673328 (part ofrelated email confirming that Wolff's change was ac
cepted); SYNG-PQ-31451013. 
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Below are additional examples Wolfrs editing of internal Syngenta documents. 

SYNG-PQ-29334825 (June 2008 Inteon Science and Regulatory Team Meeting minutes) 

2. Fe«ll111d, nn tommunkalion meclhlRA 

RolanJ l>idnlc Mllllllllll"llU:J lhc s1,uus of tollllllUJJic111io11 1111:clinllJi wi1h rc:l!ulw1on 
1u1horick, uoJ o~en·iew of f,~batk Accions r(garJi11g che repons ore cnpmred helnw 

J!lk>_rommegt~ Q.ll~id~~-II t!J1P••11rs rc:.gnlq!on:.Jc..'(lhnck ,,a').P.!;!ler 1ha11 ~XP<:"f!~d, Were 
aJIY 1._,,c re:i;.!!11~ JlO_I Ji<c[11si:lli.I!/.&Ul11111r,·~ 
} "''' lr11 C: hi:,,:11y111duc:1-.-,I '!!U!c.' ln1c l'JK•~--. c.'-~l'l!.!!.!!1Lilllfi.1li) t,:i(l:.trd) ~111,tjes :\~l~E'. 
(llllc.'!lli.,!Ji,r1111,l:i1.i,!JI' w~ cli,1 unt j11d111lc c:1·cn-1hi11g \\"I' l•1~c c.'\Cf ck>tll' ;,, 1hj, ""· 11111 

;u>J!D.'llri:11,· \\ ,• ! 1,n c:cl l<',IJJIP, lr,>111 l' f L ht \I l'I iu :!01 I<,_ W ~ 1li1I nol ,Ii.cl, • the: In.< 
J(lr,uult,11,111, Jun. HJ (." ( I ll«lf\!,'£ 1 he:~ II c:rc rn•I rclc111111 h> 11,c: c,>m111u111~-:11iu[l 
u~\•c.'[. 1,51 Jj~cl11,cJ nil ni'I "~~ 0 fo 1htj11>11, '1t \\"J~ql,111¢ UI ;-.~ 
11a~\\ithl11.:ld. 

J. Finl t1i.cu11lon on ru1urc ronnulallon le,itin1 drates1it1 

A braim,tt>mlinj! ,..---ion \\II~ held 10 explore 1h..-po,isiblc scc:nario, u11J qllt'!ilio1L~ 1ha1 
Illa)' arise as the o, ... lommlallon slrale!'lf'. tlc\•l!'lops. This will torm the basis or 
prc:paratiou work lor the 1icM 111,'l:'tin!f. ·1 he pnlcnlial sc,~rnrill!i Ji:11 into lhrcx an:-,1s: 

1.1: hmblibl1i11~ tin: 1oxitil> of lie\\ lommlu1i,,11, 11s l'e\jU1n:d lor 1'1:~11la1or~ submission 
and !or dassilica1io111111d lalidling 

• Should ,w U!,C th: s1a11Jnrd.£U:l t,"St> f!ir ~i1111•lid1y auJ :b'olhcrs Jo? . _ 
o W i1h lh.: e\l,·11,i\,• dutab:Lii: 1,oil11bh:. whut i11si~h1~ c111 be j!aine,t ofni1 

and Jog testing. 

I Wll.t.i!l l~57 )lfil .. ill:nin_q(~ ll!>l tis,-.! Jyr Jim11ulatio11 <tuJi bul is U>c<l for l~J~ 
rdnkJ ,1udis;s1 l"he rut is usc.-J i11 ~uml,' PD ,1uJi<;s.l 
I hr t; ~1111,J mpuw ,s L'f r.·ft,,;u1e,· 11111' 1<1 !h~ :1ri;r11!.nJ.,~dcl bcinµ u;;cJ 10 invcshuntc 
cffccls ,,,11hc ,uh;<!!!!)·• 11· •r;,, 'hi ,uJ,,I is u:-s;d "i, ·h lw ;,-•,,k ,·L.,, 111 1u :'II)''! I' 

N<•mm)I,· in n:gulurun ::-1uJi-_,; .. f, .. ,r ~k.'" 1t.nuulo1iu1L~ ucu1c unil 1o~ici1\ ~m<li~~ an: Jone 
iu 1hr M Fnr the @QM»ic ,,f ~p1npt1riug JNl l,ON u,1111mn-TNTI.ON lom1ulo1ion, of 
JJ8111(jlllll_. ~ ,,,mi1i11g _SP.-'cics. tic ii~ dnl',Jy,:a~cu1lsid,n;JJo_l!<-'..111.Qr.: apJl.lJ'l'riatc 

• Wha1 .O!hcr opli~ns do we ha,~ lo a,,s,:"~ \l~c_o_~I. l~•~i_c[~ ~f p~~~t 
lon1111l:111011s li'r fCl!lllnltlf)' IIL•rpus,-s? 

J \\'ILJ1 is Pll!J10:,C u( nu~ulng Ulh~r uptju11s'! Is !h!:1~ . .1.!Ls.-'i!!li!!ittli~i)l1 ,·xis1iu~ ur.d 
lo~ici!y l~L,?I 

T lw p_µrpo.<e or ,-011,i,lcring mher opJion,j.< ll1a1 the rat i~ 1hc nom1ul r,1g11lato111 
r-:1111irumcnt anJ i, 11,ql Ill' u, :wJ (Hh,;r appli.,:aut,. •~ w,,; will dn 1119 ,mil 11,. ki1" tc;1, i11 
1h.: ra1 rcJlilrdle.<s t1he d,1i would he ~u11plenw111ar;n, tr,in.lt the dus mn,L ·1 to ewlorc 
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502(d)-002439.0001 Syngenta Standby Statement on Paraquat 

DRAFT 

Syngenta Standby Statement on 
Pa-raquat and iii• Relationship to Parkinson's Disease 

lJBtfWollf ;:gnrno11ts highlig htad ir, y11llow G 2S·Q?J 

lacll11ro111\d 
Parkinson"li disease IP0.1 i& .e ne11rodeg~ner.P'IIII!' distinier ond one oUhe m11i.t 1;cmman 
neul'tlfOglCIII i:l,l&ali:S aff't1:llnQ hu1n&'hl. PO• re&ul~ rro1n oan,;;11I1:1I Clelectl lfl 8 lpet;lfic !HIit ol 
1119 t,·uIn cille!J Uie •"~ifltii ~,grf. IM.,.1'111 l~lil lo,;,. vr ipee1~c ~Ul1Jtle;i Thi/' prev~len~e ,:if 
PD lnc:N1ases wrth ~- and thHe has been a lligi"ficarl lel/el ol at.enllk ~tl'fe&1 ,n tne fac1or1 

I when ::ould caUR lhe dii.e~11e.jConsldllr CtJ:0..LIJ2'.!1rn &teniwra •Lf!pO/l lhot can be pr0111•Jed to 
rr I I I I ... I! ijijJJ~J ,l, fm!l.!e.lite•J r9.1 :IUC}l,J{e)&n:,~l§l 

Epi:htrri9lo!J1Cal i!lldlM I"-«~ IIUSKJMlltd lh&I both ljerl.~C: and 1tnt,llronrN:nlal raclOOl 8f8 
,n...a·w.tl In lhe -develOpmam or PD. HcWei.'6r, the-re!lllr\11 con1n11u110n 01 inese aoo Illa 
ll'Jerillf.catlM a4 ar1:,, em.1torM11•1la 1atklr5 1, SIIII the &U bJecl Of IXINiiidet'abll!' deba1& 'W~l'l ri lh& 
sc:ienlific aamlTILlnitr. I, numoo-. of istl.dlei. ha11e proilidc:cl wrying de,grees or evidence It-at 
C>etlaln en'l'lronrnenia f&::«lr~. &IT'IOl'IG lhe11i h°"'ng In :a rYral en~110nIflelll. lamvny acWMs. 'n'tll 
we~, ctinkrtg; me1a1s; a111mal lal co111Sum,01I01r 1nfectoo &TICI he&O ,11,ury co11Id •"crease the ns11 

I of devllt»l"g PD m h11i'11t11. Olner r11e1ore like srmt.i"II amt C-61r~ !n.t~~ ~"!~ ____ . 
GetrCillSC ii. ba!;ecl on Ulcse SIUClieS. 

Cl11im, h11ve 11lso bee-n fTl3de ¢the incre.~d Ot:OJrrence-of P'O being 11H01;i1led \Vitti pestlllitle 
uee- A n1.1mt>er of reo.tl'lt p~iestiollt 1.11mg ~11.P'I IrNmtal modtl$ tN,.,e l'lliMd lhe PO<SWOl•ity of 
an assoc imon cf uveral past,c des ( ncl 110 ng pataqu.al ani, DL.a h.11C1.ci6&. main ab~ Wfll~ fl□ 
Pillraqua1 wa& exiunln&il t:ias.ll4l on Irle COl'l'f,>OUnd s ;1pparea1,1r1,1,c.1ural &l11illaritr to he, 
oompo11 nd M?TP and II& toxic IP'll:!labolll! MPP'. whicl- WIIII! '5 t-cmm to caui.~ l=ladiin1011an 
~pcocrai, 1" young drug .idQiclll n 1.111111.leO& 

,1.C,.,2~!)!~d.f~;l(t,lro\rti4,~\ 9.n F°;l~.llt __ 

.e.~:11111at ium vs:ti1•e ioa!!:lb.!ill.l ~«.tecj,loo P.t~.11~~~ 
~qual ~ srop9 IY1 can1rollino e wirJe mnge-of wads Lhat recl&e bqlh crop vlai' 11.ll!ii! 
iWJl...!Jtt..h~111!5UJ'll]..tOO er~. !or ytp;IQ[, ~p'ents. ,&Ind l~..hl'/'9.~l~.2!!1't 9J: I hi,,~ 
\l.10elt used llfo'D.e1des Ill tt'le. \~Qttj Md IS' IJ§.e l9 eontroLWAAd,11In A Wjd~ ,\!8~e:·LOI gopl-J_be 
k(i. ctw~ .... , i~llt::<,.1bal (11,;briti L1u.-1 111•~ 1"1111 .. '-I~ ,1,i.,a. ,».(11::ii.l h$ ~_)'fa l)N~llal r1 n (QI Ol l'll,lf 
:c:1!11'~ l:tgrediDn!JJ lt5M rn c,..al!t prol~tl1>r1 proctldo 11,e: r'arDgU,lf i!< ngn-'!lMeciive, whith 
a:~ ~ull..uJ6fU 'Wl!l!BllQtJl.f ~"'~ 1:,11,211~·.ts~· ,,llJ2 rt~ 1™r ..;,U!.1111:;.h~.11 
ooe11~._,~._blJ1:1l)l"1 ~ !l.ea.1.a:;t. ll~ng ee~m 19 filiii fa9t..Mhill m:iol.f!e.S IB 
11p,lljic:1tiwi Pf.¼ 11,Qlll'll.~ lli~ic..e IY. Ln..eli'hl won~.on!a<:1 't$ s~ ~s 
1eco!rlance \¥Ilh ma n.uf8ttircrs rccommcnctllt1om, P,'IIMuBl ean delilll"' 1-1re, clfoc'live "''(!l!d 
oor.1~I. ae :Jl.ll~1lli!fil1J!~Q!l iel~ \l·Mliti!l2l~::,Ju~l f()( .:f.l.!!.urt 
(lt>ll€1:0► .,i;, 

1Fvn111mlil Po&itlOn 

Par;,quat Is and WIii colltinue to oe Vdal lo meet the Increasing gklO;:ll dem11nc: ror Jooa_ fiber !lnt1 
Ii.el rm,n agritL1llu1e, ani:J is 001:: orme w111..i.s most~ Hnd 1n06I e,1,1ronf1'18•iteh~ 
benelic al ~micnk>s ·Nilfl an '1"f)Oniirl rQie 10 pa II in Inc-reB!l•ng a,gnculllJral produa1r..r.y It 1& 
al;,;Q ono or !ho 111';15,L txlentill8It re~ ~het1 produ~u l!I/Or, regi1t9rod in aver 100 001Jn'.1ielil 
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5. Guidelines for recording paraquat meeting minutes 

A few months later, in October 2008, Syngenta issued guidelines for paraquat-related meetings 
prepared by Mr. Wolff. The Guidelines provided special instructions for any paraquat-related 
meetings at which a lawyer spoke. Specifically, minute-takers were instructed twice to confer 
with a Syngenta lawyer before completing minutes of a paraquat meeting at which a lawyer 
spoke. In November 2008, the guidelines issued to a broader audience within the company, and 
they were reissued in May 2011. 

SYNG-PQ-05039003 

from: 
Sent: 
To: 

Cc: 
S11bj~ 
Att~hmenb: 

Cook Andy GBJI-I 
Tuesday. Novembe, 04. 2008 10·33 AM 

Bteck.el'lfidge Charles USGR: Slurg~s Nick GBJH; Travis Kim GBJH; Me"'e~ Kersten 
CHBS Botl,,am Pllil GBJH; W~k1 Manin CHBS; McFarfand Jani5 USGR; Hertl Peter CHBS 

Beroy Oa·:• ~~xt} GBJH: Smith Lewis. GB/\P 
Mee•ning M1nu1es G~ide-lines pdf - Adobe Re.-der 

10-23-08 Meet1119 Mil'lutes GuidelitleS pdf 

Our l!-gal .:id11i~rs have-l"e'tent-y pr0111dE!d the <llttaclled usidul su1dance· fot u!.. I ha'lle cll!!ared th@w1der Qi!t(but1on of 

thi1 guidance kl tine tum and wO\Jld appm:iate- 'yOLJr takirlg the fnlll' to read this In advc1nce of the Atlal'lta meetirig. 

I believe this guidilnce will be belpful to all of Ul. in mo-Ying forward. 

Re1iard~. 

SY NG-PQ-05039003 

SYNG-PQ-04984359 Guidelines for Recording Paraquat-Related Meeting Minutes; see also 
SYNG-PQ-05039004 (the guidelines that were circulated). 

8. Confer with a Syngenta lawyer before completing minutes of a meeting at which 
Syngenta legal counsel spoke to detennlne whether the discussion is privileged. 
It may be necessary to prepare a separate summary of legal discussions. 

70408513.2 - 1 - October 23, 2008 

SYNG-PQ-04984359 
-
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9. Confer with a Syngenta lawyer before completing minutes of a meeting at which 
Syngenta legal counsel spoke to determine whether a modification to the 
distribution list of the minutes is In order. 

70408513.2 - 1 - October 23, 2008 

SYNG-PQ-04984359 

The guidelines were recirculated in 2011. 
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6. Lawyers and the Widnes study 

In late 2008, an internal study was proposed that became known as the Widnes Study. It was to 
be a study of Parkinson's disease in current and former employees of Syngenta (or its predeces
sor companies) who worked in the manufacture of paraquat at the former plant at Widnes in the 
UK. In January 2009, in-house attorney Sullivan circulated a draft paper defining the research 
question for the Widnes epidemiology study that was to be put to an expert epidemiologist 
group. 

So again, we see scientific papers being routed through lawyers. But beyond that, Mr. Wolff not 
only reviewed the draft paper defining the research question, but he reviewed it first, before it 
was sent to any of the other Syngenta scientists on the Widnes team. And as a result ofWolffs 
review, the document was revised "to address comments made by Jeff Wolff." When Sullivan 
forwarded the revised draft to a wider audience, he instructed the recipients to respond only to 
him if they had further comments on the draft. 

502( d)-0120S3S.0001 

Fr111m: 
Sen!: 
To: 
Subjact: 

Sm•!h ll!.,..ii. CH6S 1/0=M ESSAGI NCi/OU-BE-A.G/CN :::ff ECI FiEllffS/Ct. =LEWIS SMITH) 
1/9/2009 5•15:!iO PM 
Sullillan Jonathbn Cale CHBS (/C-~1E5SAGIIIIG/OU,aBE-AGfCf,l;;RECIPIE~TS/CN.,...SULLIJ021 

l!f: Widnes Worke, Stl.ldv i:-r01 ocol 12-l8-0ll -Js111 comments 111 i§ OE-all [~) 

COWFUlENTIAL AND PRIVILEGED COMMUN~TION 

Jono1han 

I agree with 1he 5uggest"d changes lo the draft document prepare<! by Mertin Wilk5. ll is particulal1r important to callial 
Ille certairi1J of our kr-owledge 0011oernlp9 tile eicposu,e of lhe Widr\es wolilers 10 pe,aq11a1 arl!I olher ctiem~ outsi:le 
ooun!WII i!I corr&CI in po1nlill9 nut that lll1&ra is 1.n1il&d, q~lilative expos.ure 11.ala ana ce1ta1nly no quan1t1all'\I& data. 

Ttie ponc,r:,le research Queslion is as we l'lave diso1Jsse<1. all~ouan even in .a,greelno to mis ii Is 1lr11p0nant 10 recogmse 111c1t 
lhe a,tper1 epidemiologis1 may haw a IABW as lo the slruc.tuni of the q1.1eslion when they haw considered, 1he onable 
eprdemrologiCal app,oael'les tl'lal oould be used to investigate l. 

Far my part I do not think a mccUng 1s. n(toossary 1o melJI agreemenl 011 this mrntified documitnt. bot obviousl~ Sandrn will 
have 1he 1ast word. 

Hopelllis heips. 

Lewis 
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SYNG-PQ-29346766 (J. Sullivan instructions to respond only to him (to keep privileged) 

''°'"'' Sf!nt: 
TD' 
sub,Ject 

Jonathan 

Smth le'V!s CH as (/0= Ml:S5AGING/OlJ=IIE·AG/C1'4=A FCIPl£~TS/Cti=lEWIS.SMiTH I 
1/15/200'1 S Z6.4c PM 
Sulti~a!l Jonathan Dale CHBS (/O=MESSAGING/OU•BE-AG/CN!!RE(IPIENTS/CN"'SULLIJC21 
Re· w dnes Worker Studv Protocol 

11111-..e nolhing ID add 

Lewis 

Fran; Sulrvan Jonathan Dale 01BS 
To: Smith Lewis CHS$; Doe John GBJH; Aniffo S;lndro CHBS; Wclll'f, Jeffrey ; Nildel A!an USGR 
CC: Wilks Ma1t1n CHBS; c.aml)bell Clive CHBS 
Sent; Tue Jan 13 14~13~53 2009 
Subject: WP!lnes Worker Su1ch ProtDccl 
CONFIDENTIAL AND PRIVILEGED COMMUNICATION 

I enclose for your attention .i rev,sed draft of lhe paper defan-'na the research question IA'hich it is proposed v.-ould be put 
to lhe expert epidemiolo1is.1 sroup ¥Jho would be asked lo mn:mler .a stu~ on the Ii-wing population of ind1vid1.1als. 
formerly employ~d at the 4'4 bipyrid~ plant Dt Widnes. 
The rcvi5ed dra~ ii cl1H1gne1l tu .iddrl':i$Commeot5 milde by Jeff Wolff, Lewi5 Smith itnd Sandro ANffo 1m th~ previous 
draft, with rek-rence ifl Pllrt1cular to (1) the d1st111ctiol"I b~ween Park1Rson's Disease and patkinso11ism al"ld m our state 
of knowledge with regard to eltpcsure of ,i.e workforte. 
Please not41! that the document is intended tc serv~ .;i; a b:i,ii for di$tus.sion with the edern~I ~pert tea"' but would not 
be i:,rovided to members ol that team. Only the tesearch Q1.1est10n Itself would be put to the team . 
1 sho1.1ld tie gr~ful If you would let me lcnow lrnpondlng to 1r1e only) ai soon as possible wtierher or not '(OP have any 
furlher commants on the revised draft . 

Jonathan. 

SYNG..PQ-2934676G 

See also SYNG-PQ-31434314 (the draft paper defining research Q for Widnes study) 
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7. Wolff February 2009 memo regarding the Widnes study 

Wolffs involvement with the Widnes study continued in February. He counseled in-house attor
neys Sullivan and Nadel how to conduct interviews of the employees who were the subjects of 
the studies to make a claim of attorney-client privilege. The interviews, however, were for the 
business purposes (i.e., scientific study), not for legal representation. 

502( d)-017191.0001 

TO: 

FROM: 

DA'fE: 

RE: 

FULBRIGHT & JAWORSKI L,L.P. 
A REOl&TEftl:D Lu ... 111:0 L.t.011..1,T PA11tTNCllt;t1111 

FULl!lltlGHT TOWER 

1301 Mc:l<INNEY, SUITE !5100 

HOUSTON, TE:XAS 77010•3095 

www • .-u1 ARIGHT.COM 

MEMORANDUM 

Jonathan Sullivan 
Alan Nadel 

Jeffrey S. Wolff 

February 17, 2009 

Syngenta/Paraqual I .iahility Matters 

C,,,Jldaitlal I AUomq-Clirnl 
Prlwl,gtd 

Rapo■ses lo Quntioas Regardin& Wid■a l■terviews, Scientlric P~ntation• at lhe 
TomotoaY For■m and Lewis Smith's Employment 

Jonathan, tbe questioni,; ,ai~ in your februuy 13, 2009 email message regarding the 
Widnes interviews, lhe proposed scientific: presentations ut lhe Toxicology l'urum, and Lewi$ 
Smith's employment arc set out below followed by my responses which appear in the indeneed 
text beginning with lhe word "Comment." 

I. Clive Campbell has npiased interest in interviewing a number or individuals (in his 
conversation with me on the subject he named four) who were employed at the 4'4-bipyridyl 
plant at Widnes, in order to build up a better picture of the exposure profile in connection with 
tbe assessment o(the feasibility of carrying out an epidemiological study. What arc the pros and 
cons or taking lhis step from a litigation perspective and would the position be different if the 
interviews were conducted by in-house or eidemal counsel in the UK (m:u8J1izing thall thi~ of 
itself rould be sensitive from the perspective of the interviewees)? The people involved are 1111 
cun-ent or rormcr employees of Syngenta or its legacy companies. 

10501951.1 

Commelll: If the inteNiews me conducted by Dr. Campbell alone, it is 
highly likely that any infonnation he learns or written inte!Vicw 
summaries he prepares would IHI! be prOICCtcd by cilhCT the attorney-client 
or the work-product privileges. It is also highly likely lhat any written or 
verbal communications involving Dr. <.:~mpbell concerning the muhs of 
the interviews would not he privileged unle~s 5uch communication5 were 
directed b)' Mr. Campbell to legal counsel seeking legal advice, and then 
only the communication of the information lo counsel would be 
privileged, not the underlying information obtained by Dr. Campbell 
without the as5istancc of counsel. In olhCT words, infonnation that is not 
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Syngenta's Dr. Clive Campbell had proposed interviewing Widnes workers in order to get a 
"better picture" of the degree to which they may have been exposed to paraquat while working 
there. Mr. Wolff suggested that having outside lawyers (like him) conduct the interviews with 
Dr. Campbell present would be the "safest course"-safest, that is, in terms of keeping the inter
views secret. 

In my decades of performing and reviewing epidemiologic studies, I have never encountered a 
study in which the employer's attorneys conducted the worker interviews. This would allow un
acceptable interference in the study and call into question the accuracy of the study's results. 
Even the presence of the employer's attorney in an interview would be problematic, since, in 
general, workers interviewed in studies are assured of confidentiality in order to elicit complete 
and truthful answers to the questions being asked. 

Jonathan Sullivan 
Alan Nadel 
Fcbn1111y 17, 2009 

<:.onjltkn1i11/ / _,.ttorney.C/knl 
PrMlr,ed 

,_,,, 

privileged does nOl itself become privileged by communicating it to 
caun!ICI. 

If the in1crvicws are conducted by S)-ngenta in-house lepl c:oonsel, ii is 
likely that wril1cn summaries p~ of the inlervicw~ would be 
pro1ccted by either the attomcy<licnt or the woik-product privileges. as 
would the Interviews them..,lves. The highest level of protection would 
be provided if the interviews were conducted by outside counsel. The 
Uniled Kingdom, like the United State.,, rccog,,i1cs llw in-hnu!IC cnunscl 
can ha,-e privileged cummuniClllions with employees (ur fonner 
emplo~s) of the company by whom they arc employed. 1be issue oflo 
whom the,e cummuniC8linn.~ can he communicated within the company 
while retaining their privileged character is still a matter of eonUOversy in 
Ille United Kingdom, bul like the United Stales. lhe communication must 
be for the purpose of rendering legal adviee. Since the position of some 
J::,U (and nun-EU) i;uuntria is more n:$1rictivc reawin11 the privilcl!Cd 
nature of in- house counsel interviews, the satest eourse would be for 
outside counsel 10 conduet the lnterViews. 

It is undcrstnnd that Dr. Campbell's parlicipaiinn in the Widne!! in~rvicw< 
is important to their suceess. Under American principles of privilege, Dr. 
Campbell'¥ p-ncc 111 the interviews. with in~ille ur UU1$ide eoun:iel, 
should not abrosaie either the at1omey-clien1 or work-produc1 privileges. 
The ~me re1111l1 wnuld mnsr likely nccur under Uni1cd Kingdom 
principles, though the most SMlte method of ensuring that 
communicatiOM are privileged is Ir they occur only between coLW1sel and 
thewimess. 

Varioll5 EU countries follow privilege principles thlt are substantially 
similar to the Angl~American apprnach. Far example, DeM1ark, follows 
the subsiantlally same Nie. Ahhough Franc:e now appears to treat In• 
house and <111tside counsel alike. lhcrc still seems ta he a lack of eer1airuy 
rcsardin& how French eourts would treat this privileae issue. 

Olher EU countries sueh as C"icrmany, and significantly Swiu.crlend, 
follow slipitly different rules as they rclaie 10 in-house counsel and ii 
cannot be said with certainty that these types of communications (a) would 
enjoy the !lame level of privilege pmtection if ennduclcd hy in-house 
counsel in these countries, or (b) would be granted prMlcged status by lhe 
courts of these eountries if litiption were instituted in these eountrics. 
For example, Switzerland makes the privilege available only ID outside 
eounsel. And while Gcnnany permits in-house eounsel 10 n:lia!IC tu give 
evidenee against their employers (when the evidenee relates to 

-2-

.__ ______________________ .;.50;.:;21,..d~HJ11'""'1""'u1~.000~2 (continued) 
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Jonathan Sullivan 
Alan Nadel 
February 17, 2009 

Confidential I Attomey-C/lenr 
PrivileRd 

1.1011fidential matter~ that they eonduc1cd while employcc5} they mu.u be 
admitted to practice law in Germany. This is not intended as a 
comprehensive review or the privilege rules of the enlire continent, but 
one principle clearly emerges m>in an analysis of these countries: the 
highest level of p1Uteclil111 is :ivailable for confidt!lltial communications 
between oursidc counsel and their client. 

Additionally, while it might he expected that a ennversation privileged in 
the country in which ii occurs would also be treated as privileged in a 
court proceeding in a different country, this is not always the case. For 
exumple, ifa forum court's law ofprivi1etee d~ no1 recogni~e lhe right of 
in-house counsel to conduct privileged communicalions, a court could 
likewise refuse to rccoanizc lhe privileged nature of the communications 
as well. Therefore, the safest cour,e. if litigation might be initiated 
outside the borders of the counlry in which the communications are to wke 
place, is to follow the most conservative approach lo these 
communications, which involves the use of outside, rather than inside 
COUIIKI. 

2. Lewis Smith has begun to discuss with me the prospect of Syngenta organizing to take a 
more proactive stance particularly with regulators on the claimed links between paraquat and 
parkinsonian symptoms. SpcclticaUy Lewis is looking al the possibility of a verbal prc.<1Cntation 
to the Toxicology forum (see www.toxrorum.org) or the peer review by a p1111el of external 
scientific experu (acting the request of Syngenta) of the published scientific and epidemiological 
studies, contained in a paper an a~11nccd draft of which is attached. Then: is a lead rime of 
several monlhs to secure space on the agenda for meetings of the Toxicology Forum. You will 
!.ee from the website that the next meetings of the Forum are in Aspen in July 2009, in Brussels 
in October 2009, and in WIIShington in February 2010. According to Lewis the audiences would 
include senior managers from EPA . The paper would be presented by one of the author, who 
would say that the authors had acted at the request of Syngenta. 

Comment: The importance of proactively publici;z:ing research studies 
thar discredit the alleged connection between paraquat and Parkinson's 
disease is cle11r; however. the publicalion of an 111,rendu fur upcon1ing 
Toxicology Forum meetings that references Syngenta-sponsored research 
in this field conceivably could have advcnc consequences. 

Fur example, the public announcement in the Toxicolo11y forum agenda 
of an upcoming discussion of the Berry, La Vecchia and Nicotera research 
may increase the likelihood that their continuing (Syngenta-sponsored) 
work will come to the attention of(a) lawyers for claimants, and (b) anti• 
pesricide advocates such as NGOs. To the extent there is some public 
acknowledgment that the work of Berry, La Vecchia and Nicotera is 

S02!d}017191,0003 

Mr. Wolff then addresses a separate question: Lewis Smith's proposal that Syngenta take "a 

more proactive stance ... on the claimed links between paraquat and parkinsonian symptoms." 
Specifically, Dr. Lewis was advocating "proactively publicizing research studies that discredit 

the alleged connection between paraquat and Parkinson's disease." Wolff agreed that "the im
portance" of discrediting studies that had linked paraquat and Parkinson's disease was "clear." 
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So in this February 2009 memo, we have a lawyer choreographing scientific interviews and 
agreeing with a Syngenta proposal to discredit science linking paraquat and Parkinson's disease. 

The memo continues with a discussion of Lewis Smith's upcoming move to part-time with Syn
genta and part-time with the UK Medical Research Council (a publicly funded organization), 
where Smith would conduct laboratory research "on mice into the process of uptake of paraquat 
into the brain." The discussion focuses on some ways Syngenta could maintain confidentiality 
and privilege with respect to Lewis's work and communications and challenges that his divided 
employment might present. 

8. 2009 Boston EET (External Epidemiology Team) meeting 

In the following email exchange, we again see Dr. Smith attempting "to preserve the legal privi
lege" by routing email through in-house attorney Sullivan. He was reporting on the meeting in 
Boston with an expert epidemiology group ( discussed earlier) - something Smith had proposed 
in his 2008 Paraquat Health Science Group Strategy Discussion Document. Attorney Sullivan 
was concerned that Dr. Dave Berry might have blown "any privilege which would otherwise at
tach to the report in U.S. litigation ... by Dave's having copied the report to others (who are not 
attorneys) when he sent it to" Sullivan. This appears to be just a ruse to create a phony claim of 
privilege for a report about a meeting between Syngenta employees and the non-Syngenta EET, 
consisting of the product defense experts Syngenta had or would commission to write papers for 
the scientific literature. And it again reveals that the scientists understood their instructions to try 
to preserve legal privilege even when it was clearly not applicable. In this instance, attorney Sul
livan didn't even know the identities of the senior Syngenta stakeholders to whom he was sup
posed to forward the report. He had to ask Dr. Smith who they were. 
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502( d)-002426.0001 

From: Smith Lewis CHBS 
Sent: Dienstag, 10. Marz 2009 13:33 
To: Sullivan .Jonathan D!le CHBS 
Cc: Nadel Alan USGR 
Subject: RE: REPORT OF BOSTON MEETING 

CONFIDENTIAL AND PRIVILEGED COMMUNICATION 

JonaInan 

Fi111dy, lhe inlention of sending u,e reports to you. copied tooltlers, was 10 preserve privilege for lhe communication, 
allhougn ttiere shoUldbe no 'hosI.iges 10 fortune' in lhese reports. I had hoped lhat you wouldbe able to Preset'Ve lhe 
leQal pr,vtJet1e In Ille correspondence you forwarded 100Iners. Ol>vlously It Is yolJI caQ ,r you reel tnere Is an 
unacceptablensk In the soon or medium term in lor.#ardlng lhese repons, Thelnienlion had been 10 Inform at least 

Sandro Arulfo 
Sarah HUM 
Robert Neale 
Angela Brady 
John Doe 

of progress. bul or course. you could decide 10 circulate ii tOOlhers including Rolf Funer and others In the Paraqual 
Leadership Team. 

II you dec~e that this process does n01 add value then we will noIconIinue with ii. 

Lewis 

From: SullivanJonathan Dale CHBS 
Sent: 09 March 2009 11:14 
To: Smith Le~iS CHBS 
Cc: Nadel Alan USGR 
Subject: REPORT Of BOSTON MEETING 

ONFIDENTIAL - PARAQUAT LITIGATION 502(d)-002426.0001 

SYNG_PARAQUAT _PRIV 03672 DOCUMENT SUBJECT TO 502(0) 

fONFIDENTIAl AND Pf!IVILEGJO <;QMMUNICATION 

lewis, 

You will be aware because he copied it to you Jmongst others that I hJve received the report of the meeting with 

the expert ep'.demiologist group on 2 March which Dave Berry produced ill my request <1nd in respon5e to a 

message which I sent lo him on 26 February. 

I am copying this message to Alan Nadel forhis advice as to whether any prrvtlege which would otherwise attach to 

thereport in U.S. lil'gation is affected by D.ive's h<111ing copied the reporlto others (who are not attorneys) when he 

sent ·t to me . 
It 1s my understanding that I would use the report for the purpose of briefing a number of senior stakeholders in 

Syngentawho have indicated to you an expectation that such briefing would be provided.Pleas I! could you identify 

these stakeholders . 

Regards, 

Jonathan. 

CONFIDENTIAL- PARAQUAT LITIGATION 502(d>-002426.0002 
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9. Wolff's edits of Dr. Smith's PQ/PD presentation 

In 2009, Dr. Smith prepared a PowerPoint presentation entitled "Paraquat and Parkinson's Dis
ease." Mr. Wolff reviewed it and expressed concern about "blunt statements" Dr. Smith makes in 
some slides. So, he recommends marking the presentation a "privileged communication," not 
due to its privileged nature, but "due to the blunt statements in some slides and the overall sensi
tive nature of the subject." Mr. Wolff even recognizes that "it is unlikely that the work product 
doctrine will attach to this presentation" but he still recommends that "given the sensitivity of the 
topic we believe it is worthwhile to include this footer''-in other words, mark the presentation 
as protected "work product" even though he does not believe it is. He also recommends limited 
circulation of the presentation ("it is not in Syngenta's interest for multiple copies of this docu
ment to be in circulation"). 

SYNG-PQ-02136022 

PP.RAQlJAT AND FP,Rl<JNSCN'S OISIEAS: 

SYNG-~21:Mi(J22 
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502( d)-002431.0001 

From: 
Sent: 
To: 

SUiiivan Jonathan Dale Cl-BS 
06 May 2009 16:04 
Smrth Lewis CHBS 

Subject: 
Attachments: 

Comments on 5 6 09 Slides for PQ meeting / CONFIDENTIAL AND PRIVILEGED 
Comments on 5 6 09 Slides for PQ meeting.DOC 

Importance: High 

CONFIDENTIAL AND PRIVILEGED COMMUNICATION: DO NOT FORWARD, CIRCUlATE OR COPY 

Lewis, 

I attach a memorandum containing the comments and suaestlons which I have received from Jeff Wolff and Alan 
Nadel with respect to the slide set which you propose to use at tomorrow's meetinll . I will incorporate the changes 
which they recommend Into the slide set. I will then send one copy of the revised slide set to you and load one copy 
onto a USB stick for use at tomorrow's meeting . You will note the recommendation below that we do not circulate 
electronic copies of the slides or print paper copies for participants in the meeting . Likewise I would ask you not to 
copy or forward the shdes to anyone else . 

Jonathan. 

----Original Message---
From: Wolff, Jeffrey lm·allto:iwolff@fylbrlsh1.com] 
Sent: Mlttwoch, 6. Mai 2009 17:52 
To: Sullivan Jonathan Dale CHBS 
Cc: Nadel Alan USGR 
Subject: Comments on S-6-09 Slides for PQ meeting/ CO.\IFIDENTIAL AND PRIVILEGED 

Jonathan: 

Attached is a memorandum I prepared after a conference with Alan with comments and suuested revisions lo the 
slides you and Lewis forwarded this morning. 

Due to the blunt statements in some slides and the overall sensitive nature of the subject, we suaest Including a 
footer which states: ~Confidential / Privileged Communication" 

We recognize it Is unlikely that the worlc product doctrine will attach to this presentation; however, given the 
sensltlv,ty of the topic we believe it is worthwhile to include this footer. With respect to distribution of the slides, 
for the reasons stated above, we advise that only a single electronic copy be presented via projection. It Is not in 
Syngenta's interest for multiple copies of this document to be in circulation. 

Let us know if we can be of further assistance. 

Regards, 

Jeff 

Jeffreys. Wolff 
Fulbright & Jaworski 

CONFIDENTIAL• PARAQUAT LITIGATION 502(1!).002431.0001 

The lawyers (Wolff and Nadel) made three pages of edits to the scientific content of the presen
tation. Nadel and Wolff's edits were incorporated into Lewis Smith's presentation. See 502(d)-
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0107476.0001 (email with Lewis Smith's presentation attached, including attorney revisions.) 

So, once again, the judgment of the lawyers trumped the judgment of the scientist on scientific 

matters. 

502( d)-002432.0001 

Draft Comments on May 6, 2009 Slides on PQ and PD for Presentation to 
LAadershlp Team 

{Prepared by Alan Nadel and Jeff Wolff. This document is conftclential and protected by 
/he attomey-client prM/ege) 

Slide 3, bullet #3: 

•small percentage of genetic disease less than 5%, with the majority resulting 
from gene-environment or environmental causes." 

(Suggest avoiding the emphasis in this statement on lh& r01e of environmental 
factors in causing PD. "Environmental causes• wiU almost always be inlerp,eled 
by the public as man-made constituents such as PO.) 

Suggested rewrite: 

"No single genetic mutation can account for most PD cases. The great majority 
or PD cases are idiopathic or ol unkriown cause • 

(Alternate rewrite) "The majority of cases of PD are suspected to be caused by 
environmental faders interacting with genetic makeup." 

Slide 4, bullet #2: 

Suggested rewrite: 

-PO was mentioned In lhe Barbeau study because of its structural similarities lo 
MPTP." 

Shde 4, bullet #4: 

Suggested rewrite 

In the late 1990s and early 20005 Debbie Cory-Schlecter et al published several 
papers suggesting that PO o, PO combined with MANE--8-Meneh could cause a 
loss of neurones ..l!..ffem mlGe l11eiF1s. lhe area alfe6led was the substantia nlgra 

~~-

Slide S, btle· 

Suggested rewrite: 

"Background of Paraquat~ association w-th Parkinson's Disease· 

Slide 6, bullet #2: 

Suggested rewrite: 

"Numerous papers have oow-been published on this issue, lhe-Ya&l-majo,ity 
oo!'ll;ir.let1~many of whjch daim that PO can cause neuronal cell loss in Iha 
substantla nlgra ~by itself, or in combination with other chemicals.· 

Slide 6, buUet #3: 

Suggested rewnte: 

705it23il2 2 -1 • Confldontlal and PriviJof/Od 

CONFIDENTIAL· PARAQUAT LITIGATION 502(d)-D02•32.0001 
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"Because Qf_PQ"s (!lleged assocj.ation with neuronal cell loss in mice 88fi-thi6-it 
is often descnbed as a neurotoxin." 

Slide 7, bullet #1. 

Suggested rewrite: 

"There have been numerous human studies evaluating the effect of pesticides on 
PD. Several sludies suggest ~a·, 1e wswall~• shewA that pesticides .!!l.!O'..Jm 
are a risk factor for PD, but lhere is no II is doubtful 11 there is a strong 
association, and no_Q[ evidence that they pes!lcides cause PD.• 

Shde 7, bullet #2 

"There are recent studies that claim to show exposure of unborn infants to PQ 
(those living in agricultural settings) and that exposure to PQ ano MANEB 
increases the incidence of PD." 

(Is this statement a reference to the meconium study? It suggests that the 
meconium study concluded that exposure of the fetus to PO and Maneb 
increases the incidence of PD. I do not believe the study stated lhts.) 

Suggested rewrite: 

"There are recent studies-that claim to show exposure of unbofn infants to PO 
(those-Ung -in agrn:ull111al---settiAgi} and that A rece.'lt study suggests that 
exposure to PQ and MANEB increases the incidence of PD. Ho,•;9yer, ·he 
pesticide exposure measurement used in this study is !1ighly suspect: 

Slide 8, title 

"Our Challenge" 

[This title suggests that we face a heavy burden to defeat the alleged PQ - PD 
connection. Suggested rewrite: "Our Scientific Objectives" 

Slide 8, statement below title: 

"The combinabon of experimental data and epidemiological data provides 
plausibility to the claim that PQ is implicated in PO: 

[Suggest deleting this statement which could be viewed as an admission by 
Syngenta concerning the biologic plausibility of the daim that PD Is caused by 
PQ. Suggest just stating the obJeclives.) 

Slide 8, all bullets 

[Suggest removing the ·we have to• predicate text for all bullets, which carries a 
note of concern or anxiety.) 

Examples: 

We haYe le EI.Qemonstrate that a sc>entifically based risk assessment provides 
reassurance that there is an acceptable margin of safety for those working with 
PQ. 

IA~ ~alfe le til,lnderstand the mechanisms of action that contribute to the nsk 
assessment and determine whether the effects in mice are qualitatively or 
quanlitatively relevant to man. 

[same for bullets on slide 9) 

Slide 10. bullet #3: 

7054233:2 2 -2 • Co,1fidontial and Privilagod 

CONFIDENTIAL· PARAQUAT LITIGATION 502(d>-00202.0002 
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"Our experts have written a review of the literature which will be published this 
year giving a more balanced appraisal of the relevance of pesticides (and PQ) to 
PO.'' 

Slide 11, bullet #1 : 

'We have c!9fead to ~i.!I. publish an appraisal of the health status of a cohort of 
workers at Widnes. This will use death certificates to establish the prevalence of 
PO in those working on the 4.4'bipyridyl plant involved in PQ manufacture." 

Slide 11, bullet #3: 

'We have assessed the possibility of carrying out a case control study on PO 
spray operatives in the USA to evaluate the relative incidence of PD. This study 
is unlikely to proceed as it does not offer sufficient power to add to the 
assessments already published or ongoing." 

(Would this also be duplicative of the AgHealth study?] 

Slide 12, bullet #1 : 

The majority of experimental studies are directed to MeAmode of action. 

[in case there are non-scientists in the audience.] 

Slide 12, bullet #2 

·studies to repeat previous observations that show MPTP and PO cause 
neuronal cell loss in the substantia nigra of mice.• 

(Do these studies confirm that the degree and amount of neuronal cell loss in 
mice is the same for MPTP and PQ? Should this statement be qualified?] 

Slide 13, bullet#2: 

"Determine the role of LPS in causing neuronal cell loss in the substantia nigra of 
mice." 

(may be helpful to note what LPS is] 

Slide 14, bullet #2 on left 

Provide scientifically balanced critiques of published data that addresses the risk 
to those working with, or are, inadvertently exposed to~ PQ 

Slide 15, title: 

"Positive Risk Factors Associated with pon 

(Given that Bipyridyls are listed here, consider whether the title of this slide 
should read: "Potential (or Suspected) Positive Risk Factors Associated with PD'' 

[Why is Maneb (alone) mentioned as a positive risk factor for PD?] 

CONFIDENTIAL• PARAQUAT LITIGATION S02(d)--002432.0003 

83 



10. Wolff changes Science in Smith's PQ/PD Presentation 

In June 2009, attorney Wolff makes changes to substantive science in Lewis Smith's Power Point 
slides. He also suggested marking the slides confidential and privileged to shield this business 
document from being turned over in litigation. 

502( d)-000431.0001 

From: 
Sent: 
To: 
Subjed: 

Sullivan Jonathan Dale CHBS 
19 June 2009 15:36 
Smith lewis CHBS 
PQ/PD SUDES 

CONFIDENTIAL AND PRIVILEGED COMMUNICATION 

Lewis, 

A!lached are the comments from JelfWOlff on your draft slides dealing with decision tree I limelines . 
Please could you lncorporale these changes into the slides and send the revised version to me (only) . 
For the n-eeling with Gerardo neKt week t suggest we shOw him the slides on my laptop and do not print copies . 
Ase you also propasing to use the slide set from which you presented al the May 7 meeting - if so I recommend we 
handle this slide set in the same way ? 

Regards, 

Jona!han 

From: Wolff, Jeffrey 
To: Sullivan Jonathan Dale CHBS; Naoel Alan USGR 
Sent: Fri Jun 19 15:29:54 2D09 
Subject: RE: PQJPD SLJDES 
Jonathan: 

Alan and I have discussed Lewis's draft slides depicting the decision tree/ timeline for the 
company-sponsored PQ studies and offer the following comments: 

First it is highly unlikely the slides or the meeting discussing the slides would be considered 
protected by the attorney-client privilege. Even if the slides were created at the request of 
counsel, they do not appear lo constitute the delivery of legal advice. To the contrary, the topics 
addressed in the slides are clearly scientific and technical (i.e., discussions of Glial cell activation 
and summaries of biological response studies). Further, the slides are directed at a scientific 
audience: Syngenta's Health Science Team. 

With respect to whether the work product privilege applies, we have a colorable argument in 
support of this privilege. But if Syngenta's privilege claim is later challenged, Syngenta would 
have the burden to demonstrate that the slides (and the studies) were generated for the purpose 
of defense of litigation rather than for a business purpose. 

In order to improve the chances of protecting the slides and the accompanying discussion from 
discovery ii is suggested that: (1) the footer be on the slides be modified to state: "Privileged and 
Confidential - Prepared at Request of Legal Counsel" (2) all meeting participants be instructed to 
clearly label their meeting notes as "privileged and confidential,• and (3) hard copies of the slides 
should not be circulated. 

CONFIDENTIAL- PARAQUAT LITIGATION 502(d)-000431.0001 
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Dr. Smith sends the PowerPoint slides to Jonathan Sullivan. 

Attached is a first draft of the slides depicting the decision tree/ timeline for the company-sponsored studies, which 

I had asked Lewis to produce , 

I should be grateful if you would review these and let me have your comments. 

Lewis is suggesting that he would like to use these slides at a meeting with Gerardo Ramos, who has recently taken 
over Rolf Furter's former role as Head of CP Development, which I have scheduled to t.ake place here on 26 June, in 

order to bring Gerardo up to speed . I wlll also attend this meeting and Lewis Is making the assumption that the 
slides will automatically be privileged by virtue of my presence -this seems unlikely to me and what is perhaps 
more important is that the slides have been created at my request. I should be grateful for your guidance as to how 
the slides should be handlea to optimize our prospects of maintairing a claim of privilege (for example should 

Gerardo be allowed to retain a paper copy of the slides or should he return them to me ~t the end of the meeting 1) 

Regards, 

Jonathan. 

From: Smith Lewis CHBS 
Sent: Donnerstag, 18. Juni 2009 14:04 
To: Sullivan lonl!than Dale CHBS 
Subject: FW: PQ/PD SUDES 

Jonathan 

This is the first draft of the slides you requested, Only 1 to 9 will be used and if you agree to content we shall have 
them more professionally prepared to make the present11tion slick. 

For Gerardo's meeting I would like to use these along with some background slides we have used in the past. As 
you will be there the meeting will be Privileged and Confidential so I trust that will be ok. 

Lewis 

n.. ,,,._ may -.lain..,,__ ,nfe>rme/i<>n. If 1"" ,,. not Ille dosil/tl•l•d ,...,._nl. ,,i.- noo1ey tho •-•m-r.ly, .,,ddo/ol9 UM onamo/ -
enyco,,,ea AllyUMol"'8ff19U199by)IOU1JptD/lll>ilOd. 

ONFIDENTIAL- PARAQUAT LITIGATION 502(d)-000431.0003 
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In-house counsel Sullivan then sends the slides on to Jeff Wolff asking him how to make sure 
they retain privilege over them. And then Wolff recommends changes to slides 5, 6 and 10. 

The following are specific comments on the sides: 

Slide 5: I'm not sure I understand this slide but I'm concerned by the graphic which suggests that 
PQ exposure leads to cell death and direct damage to neuronal cells in the absence of the 
intervention of an anti-inflammatory drug. Can this be modified? 

Slide 6: I recommend removing the statement: •rJVe can show loss of cells in SN pc and 
neurotransmitter effect)' simply because it is an unhelpful admission verifying unhelpful claims 
which have been made in the literature about PQ. This observation can be made verbally during 
the presentation. 

Slide 10: This slide contains a statement: "Agents - Short List." Does this mean that PQ is on a 
short list of agents suspected to cause PD? If so, I would suggest removing this potentially 
damaging admission from the slide and making the observation verbally. 

Let us know if we can be of further assistance. 

Regards. 

Jeff 

Jeffrey S. Wolff 
Fulbright & Jaworski 
1301 McKinney 
Suite 5100 
Houston, TX 77010-3095 
Phone: 713-651-5466 
Fax: 713-651-5246 
jwolff@fulbright.com 

CONFIDENTIAL- PARAQUAT LITIGATION 502(d)-000431.0002 
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ORIGINAL SLIDE 5 (502(d)-0120537.0001 at 5) 

PQ 

~-·--·~7 
Gllal Cele Activation \ 

\ 

Dlracl damage to 
neuronal cells 

Celldaath 
...... ....,~-.. -----..... ,./ 

- - -
· . · • . ·· . · .- , -· . syng'enta 

Wolff's comment re original slide 5: 

Slide 5: I'm not sure I understand this slide but I'm concerned by the graphic which suggests that 
PO exposure leads to cell death and direct damage to neuronal cells in the absence of the 
intervention of an anti-inflammatory drug. Can this be modified? 

CONFIDENTIAL - PARAQUAT LITIGATION 

REVISED SLIDE FNE (SYNG-PQ-29349398) 

., ~Anti Inflammatory d,ug 
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ORIGINAL SLIDE 6 (502(d)-0120537.0001 at 6) 

Can we repeat literature clalms? 

~~ _l-..AGobacl(togo 

Yes No 
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Ate cells Do we have s&s different 
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• • I 
• ~I •

1 
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'cfe/ \,,No 
Jt! 

I lily a ~resllol<J 
ltt'\,, ~ .... 

Yes 
It!' No 

Do we "'1ve • dlllarenH•I species effect 

., 
See human 
,1udoet 

No - Do»e Raspon11t isauel 

~ ' ~ I - - - - -• 

,, .>r,-\ir.,-••• ,,w,vr._. •""~·>•')llr .',71""1t.t~ sy~enta 
11 '. 

Wolffs comment re original slide 6: 

Slide 6: I recommend removing the statement: "f'/1/e can show loss of cells in SNpc and 
neurotransmitter effect)" simply because it is an unhelpful admission verifying unhelpful claims 
which have been made in the literature about PQ. This observation can be made verbally during 
the presentation. 

I CONFIDENTIAL· PARAQUAT LITIGATION 

REVISED SLIDE 6 (SYNG-PQ-29349398) 

Can we repeat t11or•turo claims? 
~~ ,.!.-- Gab■cklago l ··~oo-. 
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studies 
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ORIGINAL SLIDE 10 (502(d)-0120537.0001 at 10) 

EPIDEMIOLOGY 

• Exposure -------•Ritz Method - Tulane, Fresno. Kem 

•Biomonrtorlng - Chester 

•Survey/Questiorv,aire 

•label Project 

Agents - Short Ust 

•~(time) 

-CDPR 

-GIS - Land Use 

-GIS POP:Ndols NAGS 

•Salos 

' . - ' , . 

' ' ,., ' O C ,: '" > 0 • > ' ~yngeruta 

Wolffs comment re original slide: 

Slide 10: This slide contains a statement: "Agents - Short List.• Does this mean that PO is on a 
short list of agents suspected to cause PD? If so, I would suggest removing this potentially 
damaging admission from the slide and making the observation verbally. 

I CONFIDENTIAL· PARAQUAT LITIGATION 

REVISED SLIDE 10 (SYNG-PQ-29349398) 

EPIDEMIOLOGY 

• Exposure -------•Ritz Method - Tulane. Fresno, Kem 

•Biomonitoring - Cllester 

•Survey/Questionnaire 

•Label Project 
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So, Mr. Wolff's preferences prevailed over what the scientists wrote in these three slides. In 
Slide 5, the graphic showing cell death and direct damage is changed to mask death and damage. 
In Slide 6 an ''unhelpful admission" is removed, not because it is inaccurate, as demonstrated 
that the point can be made verbally during the presentation. Likewise, in Slide 10 a "damaging 
admission" is removed, not because it was incorrect but because it was a "damaging admission." 

H. Syngenta distorts the scientific picture 

1. Breckenridge 2013 study 

As part of the research workplan that Dr. Smith proposed in 2008, Dr. Charles Breckenridge con
ducted a new mouse study. His research, unlike that of Dr. Marks, was published in 2013. Syn
genta's description of Dr. Breckenridge: 

8. Charles Breckenridge, Ph.D.-(Former Senior Science and Technology Fellow, 

SCPLLC, Former PHST Member). Dr. Breckenridge was one ofSCPLLC's most experienced 

and knowledgeable authorities on paraquat health and safety issues, including human health, 

research in mammals, and toxicology. Dr. 8reckenridge served as a m.ember of the Paraquat 

Health Sciences Team ("PHST"). Senior managers at SCPLLC relied on the advice of Dr. 

Breckenridge and did not make a decision related to paraquat in the areas of toxicity and safety 

without consulting Dr. Breckenridge. 

And in his study, Dr. Breckenridge found that paraquat was not neurotoxic in the mouse. 159 

Dr. Breckenridge and his coauthors did not acknowledge the existence of Dr. Marks's mouse 
studies, even though those coauthors included Dr. Nicholas Sturgess (a colleague of Dr. Marks 
who presented her work at the Atlanta 2008 meeting), and Dr. Lewis Smith (Sturgess's and 
Marks's superior who had consulted with both Sturgess and Marks regarding that research). By 
ignoring Dr. Marks' s work, Dr. Breckenridge and his coauthors did not have to reconcile their 
study with hers because no one outside of Syngenta knew about Dr. Marks's studies. 

2. Minnema 2014 study 

Syngenta's Dr. Daniel Minnema (an employee of Syngenta Crop Protection in Greensboro, 
North Carolina) published a second mouse study in 2014. (Minnema was one of the coauthors of 
Breckenridge's 2013 study, and Breckenridge was one ofMinnema's coauthors. ln fact, all of 
the same coauthors appeared on both studies). In his study, Dr. Minnema found that feeding par
aquat to mice for 13 weeks did not result in loss of brain cells. In other words, like Brecken
ridge's study, Minnema' s study purported to find that paraquat is not neurotoxic in mice. 160 As 
with Breckenridge's study, Minnema's 2014 study did not acknowledge the existence of Dr. 
Marks's work. 

159 SYNG-PQ-00480951 (Breckenridge, et al. (2013)). 
160 SYNG-PQ-01211363_(Minnema, et al. (2014)). 
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I. Syngenta lies to the EPA in 2013 and 2017 

In February 2013, several Syngenta employees (Monty Dixon, Jerry Wells, Kersten Mewes, 
Charles Breckenridge, and Nick Sturgess) met with and made a presentation to the EPA. The 
presentation addressed the EPA's review of paraquat's eligibility for re-registration. 161 

In that presentation, Syngenta told the EPA, "In our studies, there was no consistent statistically 
significant stereological evidence of a loss of TH+ neurons in the SNpc following PQ treatment." 
Slide 27. In truth, in only some of Syngenta's studies "there was no consistent statistically signif
icant stereo logical evidence of a loss" of TH-positive neurons in the substantia nigra pars com
pacta following paraquat treatment. While the statement was true of the 2013 and 2014 Brecken
ridge/Minnema studies, it was just the opposite of Dr. Marks's earlier findings. Syngenta did not 
disclose Dr. Marks's studies to the EPA at or before the February 2013 meeting. 

SYNG-PQ-00469778 (slide 27 from 2013 presentation to EPA) 

Paraquat i.p. mouse model: 
Syngenta studies and the published literature 

• Several authors have previously reported that i.p. administration of PO to 
C57BL/6J male mice reduced the number of TH+ neurons in the SNpc. 

• In our studies, there was no consistent statistically significant stereological 
evidence of a loss of TH+ neurons in the SN pc following PO treatment. 

• Additional studies are needed to resolve the differences between our 
results and those reported by others 

syngenta 
CONFIDENTIAL. PARAQUAT Ll11GATION SVNG.P0-00489804 

161 (paraquat is currently undergoing a review, docket number EPA-HQ-OPP-2011-0855). 
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Four years later, most of the same group meets with the EPA a second time. This time Syngenta 
makes a presentation to the EPA discussing studies that have been conducted "over the last 15 
years." 

SYNG-PQ-00955314 (slide 7 of2017 EPA presentation) 

Historical perspective 

• Over the last 15 years a number of research groups have conducted a series of 
studies involving i.p. dosing of paraquat (PQ) to male C57BL/6 mice 

- Originally the Di Monte group (Parkinson's Institute, Sunnyvale, CA) and the 
Cory-Slechta group (University of Rochester, NY & Rutgers, NJ) 

- Mona Thiruchelvam involved in a known instance of scientific fraud reported 
in 2012 (Federal Register Notice Volume 77, No. 125, June 28. 2012, 38632-38633) 

- Numerous other groups in the intervening years 

• Used the C57BL/6 mouse model and i.p. dosing of PO (1-30 mg/kg) - typically 
3 weekly doses of 10 mg/kg PQ dichloride salt. 

• Reported effects on up to three endpoints as markers of neurotoxicity: 

- stereology - loss of dopaminergic (TH+) neurones from substantia nigra 
pars compacta (SN pc) 

- neurochemistry - loss of dopamine from the striatum 

- neurobehaviour - reduction in locomotor activity 

7 Confi~n'J~I Elusin(-&s Mormotion syngenta 
CONFIDENTIAL- PARAQUAT LITIGATION SVNG-1>~0955320 

And Syngenta tells the EPA that "Syngenta conducted a series of studies in an attempt to repli
cate the results from published studies." Once again, however, Syngenta did not disclose to the 

92 



EPA Dr. Marks's work, which was conducted during that 15-year time period. At slide 53, Syn
genta told the EPA "There are No Effects of Paraquat in Animal Models"? The presentation 
notes show that Syngenta told the EPA: 

There are No Effects of Paraquat in Animal Models 

We have consistently found that paraquat 

Does not reduce dopamine levels or increase dopamine turnover in the striatum. 

Does not reduce the number of TH+ neurons in the SNpc. 

Does nol cause neuronal cell death In the SNpc, (1.a. absent of affect on AmCuAg, TUNEL or Caspase 3) 

Does not activate microglia (IBA-1) 01 astrocytes (GFAP). 

We found that MPTP consistently affects neurochemisby, stereology, and neuropathology in the SNPc and striatum. 

SYNG-PQ-00955366 

But just as in 2013, Syngenta's 2017 EPA presentation was untrue because it omitted the Marks 
studies that had found just the opposite. 

J. Syngenta's behind-the-scenes influencing of Debbie Cory-Slechta nomination to 
EPA'S FIFRA Science Advisory Panel (SAP) 

The EPA's FIFRA Scientific Advisory Panel ("SAP") provides independent scientific advice to 

the EPA on health and safety issues related to pesticides. (https://www.epa.gov/sap) The SAP is 

comprised of biologists, toxicologists, and other experts who provide valuable information and 

opinions on critical aspects of pesticide safety. The SAP is extremely important and influential 

regarding the regulation of pesticides used in the United States. It is obviously very important 

that this critical panel not be subject to influence from the very companies whose products the 

panel has responsibility to review, as even Syngenta recognizes. See 6/17/20 Botham Tr. Vol. III 

at 665-66; see generally ibid. at 663-707. 

In the late 1990s and early 2000s, Dr. Debra Cory-Slechta, a professor of environmental medi

cine at the University of Rochester Medical School, began researching and publishing scientific 

articles suggesting a link between paraquat exposure and the development of Parkinson's dis

ease. Internal documents reveal that Syngenta scientists repeatedly targeted Dr. Cory-Slechta be

cause they perceived her work as a threat to the continued viability of paraquat products. By 

2003, Syngenta scientists and other employees had settled upon an influencing strategy plan, a 

part of which included influencing regulators. 

In late 2004, Syngenta employees learned that Dr. Cory-Slechta might be appointed to the 

SAP. 162 In June 2005, the National Science Foundation officially nominated Dr. Cory-Slechta to 

fill a vacancy on the SAP. 163 Syngenta employees, including some of the highest level scientists 

162 Botham Ex. 57 (SYNG-PQ-04206065-67). 
163 Botham Ex. 58 (SYNG-PQ-05705351-52). 
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in the company, worked to block her nomination. 164 Ultimately, these Syngenta employees 

drafted written objections to Dr. Cory-Slechta's nomination that they secretly funneled through 

Ray McAllister of CropLife America. 165 McAllister, in turn, sent these criticisms of Dr. Cory

Slechta to his contacts at the US EPA. 166 The efforts were successful and Dr. Cory-Slechta was 

not appointed. The communications between McAllister and Syngenta disclose their efforts to 

conceal Syngenta's role in this process. 167 

In 2010, the National Science Foundation again nominated Dr. Cory-Slechta to become a mem

ber of the SAP. 168 As they had done in 2005, Syngenta sprang into action to defeat Dr. Cory 

Slechta's appointment. 169 Once more Syngenta reached out to Ray McAllister ofCropLife 

America. On September 3, 2010, CropLife America submitted its comments to Dr. Frank Sand

ers, Director of the US EPA's Office of Science Coordination and Policy. 170 Without informing 

the EPA ofSyngenta's role in the letter, CropLife America adopted word for word the objections 

written by Syngenta employees. No Syngenta employee's identity was ever revealed. 

K. "Exponent is generally industry friendly" 

SYNG-PQ-11605631 

From: 
Sent: 
To: 
Subject 

Nadel Alan USGR 
Thursday, February 25, 2010 2:56 PM 
Sullivan Jonathan Dale CHBS 

RE: ATRAZJNE I PARAQUAT 

CONFIDENTlAl AND PRIVILEGED COMMUNICATION 

Jonathan: 

1) I have accepted thl! meeting invitation for t,e call with Phlllppe. 

2) I don't necessarily have a problem with Lewis and other Syngenta scientists having these kinds of 

discussions with non-Syngenta scientists as long as they involve Information which we Intend to make 

public in ,elatively short order. Exponent is generally industry friendly in any event. I would, however, 

be a lot less comfortable If we had replicated the Cory-Schlecta findings and I ewis divulged that before 

we had a plan In place to deal with it. 

3) I w,11 call Jeff regarding the week of May 17. I have a problem al the beg1nn1ng of that week, but could 

be available Wed. or later. 
4) I will mention Richard's comment to Jeff when I speak with him today. 

Regards, 

Alan 

164 Botham Ex. 59 (SYNG-PQ-05705349-50). 
165 Botham Ex. 60 (SYNG-PQ-05707254). 
166 Botham Ex. 61 (SYNG-PQ-00353198-204). 
167 Botham Ex. 62 (SYNG-PQ-00355434). 
168 Botham Ex. 63 (SYNG-PQ-22717989). 
169 Botham Ex. 64 (SYNG-PQ-ATR-07709192). 
110 Botham Ex. 65 (SYNG-PQ-ATR-06489282-83). 
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(2) Also on february4 on my regular weekly call with lewis Smith, lewis said (followlna his messaee al 22 

January regarding relationships with different groups of external scientists, which I forwarded to you and 

Matthew Bayl,ssl that Syngenta personnel (Including presumably Lewis himself) had discussed with 

representatives of Exponent, amongst olher groups of external scientists nol contracted to work for 

Syngenta and not otherwise bound by any obligation of confidentiality to Syngenta, the fact that Syngenta 

had carried out its own study using IP administration of paraquat to the C57816J mouse strain and had been 

I 

SYNG-PQ-11605631 

unable to repeat the findincs of the Cory-Schlecta group study . Lewis characterized this dialogue as a 

normal part of a working scientific process in which Syngenta would routinely •compare notes• with 

reputable scientists known to be undertaking research in the Hme area (and by inference not known to be 

actively hostile to Syngenta or paraquat) . Lewis sought to draw a distinction between business ---<:ritical 

Information and what he described as •scientific information which has to be the subject of open dialogue". 

I should be grateful for your views on this and if appropriate I will schedule a call also amons the two of us 

and Lewis 
(3) When I spoke to Lewis yesterday, also on one of my regular weekly calls wilh him, he said that based on the 

latest enquiries made by Judith Burton the most feasible tlml~ for the postponed Health Science Team 

meeting appeared to be during the week commencing 17 May when Lewis himself will be In the U.S. for 

another meeling, but that he understood that Jeff Wolff had s,1naled a conflict in that week. It would be 
helpful If you could have a word with Jeff to help us to understand his conflict and whether there Is any 

posslblNty of removln1 it. We could o' course 10 ahead without Jeff, but I anticipate that this meeting will be 

particularly critical in terms of decislon-mak1n1 and the path forward . I don't know whether Jeff's conflict is 

in any way tied to the location of the meetin& but at the moment as I understand it the most llkely venue Is 

GSO. After I finished talking 10 Lewis I saw from my notes that earller in the conversation he had told me 

that EPL had now committed to complete the reading of the slides from the repeat study using the "QUID" 

process by Aprll 18 and using stereolosy by May 17, so the timing of the Health Science Team meeting which 

Lewii. Is proposing in any event looks quite tight, but I have, not been back to Lewis on this 

EXPONENT CHERRY PICKS STUDIES FOR SYNGENTA 
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From: Breckenridge Charles U~ [Dl~rles l!n!d<JOn~:it.,.cC!!II] 
Sent: Monday, Fetn,ary 16, 2015 3:51 PM 
To: Ellen Chan. 
Subject: study Exclusion 

SYNG-PQ-11605632 

SYNG.f'O-OO 126482 

Ellen: For paraquat, would vou please provide me with the list of studies that are oo-dependent for each specific 
investigative groups. 

The bot-om line is If w• applied our rules, whkh studies would be atterisked and not use in a meta-analysis c.akulatlon 

and wh<h one of• series would be used. 

I could go back to a slide p;,ck that Jack presented on this topic but, I want to get i1 right lhe first time since h lakes Bob 
considerable time 10 rKllltulaie all the parameiers lor a dala se1. The trim and file procedure is especially onerous 

because 1l 1!o an iterative process. 

If the ru'es for study Inclusions have b<,cn l>l'm for the other scenarlos, lhcn you should provtde those•• well. 

Thanks 

CBB 
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From: 
Sent: 
To: 
Subject: 

Dear Ch.irles, 

Ellen Chang <echang@exponem.com> 
Monday, February 16, 2015 4:43 PM 
Breckenridge Chartes USGR 
RE: Study Exclusion 

Here are tne overlapping studies for paraquat, which was the only exposure for which the rules for overlap were bent. 

california Central Valley study: 
Costello 2009 
Gatto 2009 
Lee 2012 
Ritz 2009 
Wang 2011 

Among these five, if I were to choose one RR, I would choose that from Lee 2012, which included more controls and 

reported on ambient residential and occupational exposure to paraquat combined. 

Group Health Cooperative study: 
Firestone 2005 
Firestone 2010 

Between these two, I would choose the RR from Firestone 2010, which includes more cases and controls than Firestone 

2005. 

FAME nested case-control study in AHS: 
lanner 2011 
Goldman 2012 

Between these nvo, I would choose the RR from Tanner 2011, because that from Goldman 2012 is restricted to subjects 

with genotyping data (i.e., Tanner 2011 includes more cases and controls). 

Obviously, the co-authors need to agree on how to deal with these. I defer to those of you who have far more 

experience on the subject of paraquat and PD. The problem with the choices that l'11e identified above is that, in all 

instances, the RR is lower (closer to the null) than other RRs, and could therefore be perceived.:,; bia;ed. 

Best wishes, 
Ellen 

SYNG-PQ-00126462 
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IV. Summary of Opinions 

In my opinion, Defendants engaged in a series of continuous and interrelated unethical, unscru
pulous and at times downright fraudulent acts and practices extending over several decades to 
maintain their ability to sell paraquat. Defendants' scheme has evolved over the years, but the 
principal goal has remained unchanged -- to keep paraquat on the market so they could continue 
to reap corporate profits at the expense of human lives. 

In summary, Defendants have followed the corporate product defense strategy outlined earlier in 
this report almost to the letter. They were fully aware of many of the hazards of using paraquat 
before it was first sold in the U.S. They became increasingly aware of even more dangerous haz
ards throughout the 1960s. They were fully aware that paraquat' s mode of action gave it the po
tential to be a neurotoxin and that it would end up in the brains of users when used as intended. 
They were fully aware that there was no real way to completely protect users from exposure to 
paraquat when used as intended. But instead of thoroughly testing the product to ensure it could 
be used safely without threat to the human brain, they buried their heads in the sand and ignored 
the unequivocal signs of neurotoxic danger that were being telegraphed both by independent and 
their own scientists. Further, Defendants' functional monopoly over the paraquat market put 
them in a unique position of having virtually exclusive access to all the material facts about the 
dangers of paraquat. In essence, Defendants were the only ones in the world with the ability to 
connect all of the dots, but they willfully refused to make that connection and continue to deny it 
to this day. 

The evidence in this case makes clear to me that Defendants' failure to share their knowledge of 
scientific evidence of paraquat's toxic effects on the central nervous system with regulators and 
the public was deliberate, deceptive and done with the intent to protect paraquat sales. Syngenta 
has baldly admitted knowing that if a causative connection between paraquat and Parkinson's 
disease was established, it would threaten future paraquat sales. Syngenta therefore launched a 
comprehensive "influencing strategy'' to hide the truth and protect those sales. Corporate influ
encing strategies can be ethical. Syngenta' s was not. Knowing that the public would view the 
presence of paraquat in the brain negatively, Syngenta scientists were instructed to avoid testing 
for paraquat in the brains of test animals. Syngenta paid scientists to create studies to distort the 
scientific picture in the hopes of generating reasonable doubt about the connection between para
quat and Parkinson's disease. Syngenta engaged in a deceptive campaign with a corporate trade 
association to derail the appointment of a scientist they viewed as unsympathetic to their toxic 
chemical to the EPA's Scientific Advisory Panel on paraquat. Syngenta deliberately and unethi
cally employed the attorney-client privilege to keep damning information about their toxic prod
uct a secret. 

Syngenta viewed independent scientific studies that were making a key link between paraquat 
and Parkinson's disease as a "threat." So, Syngenta conducted its own studies to try to refute 
them. When Syngenta's own studies instead confirmed the findings of the independent scientists, 
Syngenta deliberately hid them from the public and the EPA and then lied about their existence 
in later conversations with regulators. Syngenta also failed to disclose to the EPA or the public 
damning results from studies conducted in non-human primates, knowing the findings arc more 
applicable to humans. Our public policy, as embodied in FIFRA and its regulations regarding du
ties and responsibilities of pesticide manufacturers, mandates honest reporting if the "registrant 
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has additional factual information regarding unreasonable adverse effects on the environment of 
the pesticide .... " Syngenta's flagrant violations ofFIFRA reporting obligations clearly offend 
public policy. 

The most disheartening evidence in this case, to me, is Defendants' callous deception regarding 
the effectiveness of their emetic. Assuming the facts are true as I was asked to do, these Defend
ants, faced with the real risk of a paraquat ban by regulators, filed manipulated data with regula
tors to convince them that the emetic was effective and would save lives. Defendants knew that 
was not true and knew the data supporting their emetic concentration estimates was at best 
"weak" and at worst, had been falsified. Hundreds of people have died unnecessarily because 
Defendants did not want to incur the expense of adding enough emetic to make it effective. Their 
conduct regarding the emetic is the very definition of unethical and unscrupulous. 

The mere act of putting paraquat on the market for sale is telling purchasers, like the Plaintiffs, 
that paraquat is reasonably safe for its ordinary and intended use. Implicit in that statement is a 
representation that Defendants have adequately tested and assessed the risks and potential haz
ards of paraquat use and have been honest and transparent in sharing their knowledge with regu
lators. The importance of such a representation is emphasized by the testimony of each of the 
three Plaintiffs who testified that they would not have bought paraquat have they known it causes 
Parkinson's disease. In all of the fifty-five years it has been sold in this country, neither Defend
ant has ever warned users of paraquat's neurotoxic potential or that paraquat will get into your 
brain when used as intended. 

Clearly, Defendants' conduct has resulted in substantial, indeed grave, injury to the Plaintiffs, 
consumers, and the public at large. All of the Plaintiffs here are suffering from Parkinson's dis
ease. As Defendants have admitted in their depositions, Parkinson's disease is a slowly progres
sive, debilitating, and incurable neurological disorder. More than 10 million people worldwide 
are living with Parkinson's disease. As many as one million Americans live with Parkinson's 
disease, which is more than the combined number of people diagnosed with multiple sclerosis, 
muscular dystrophy and Lou Gehrig's disease. The costs associated with Parkinson's treatment 
are an extreme burden on its victims and society. Medication costs for an individual person with 
PD average $2,500 a year, and therapeutic surgery can cost up to $100,000 dollars per patient. 
The combined direct and indirect cost of Parkinson's, including treatment, social security pay
ments and lost income from inability to work, is estimated to be nearly $52 billion per year in the 
United States alone. Much of the cost of the disease is borne by the Medicare and Medicaid pro
grams, because the population suffering from Parkinson's disease is largely comprised of older 
persons of lower income. There is absolutely no benefit to the advancement of science or public 
health in distorting the science to preserve corporate profits and shift the tremendous costs to un
suspecting users, the health insurance system and public programs like Medicare, Medicaid and 
Social Security Disability. Finally, paraquat users could not have avoided the injury for the sim
ple fact that they were unaware of the neurotoxic risk posed by long-term exposure to paraquat 
due to Syngenta and Chevron's deliberate disinformation campaign. If consumers knew the true 
nature of their risks in using this weed killer, i.e., had they known what Syngenta and Chevron 
have known for fifty years, they could have made an informed choice about whether to use para
quat at all. 
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Date July 10, 2020 By-MI .LI 
• Dl\. VID MICHAa5. Ph.D .. M.P.lt 
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APPENDIXA 



SYNG-PQ-00474675: 

-
• ll1e ROT recommends not progressing with a definiti\c developmental neurotoxici~ stud:, at this 

time as the metllodolog~· is still subject to change and there is no cl<~ar time line of regulatory need 
• ll1e ROT cncour.ig.cs proactive careful consideration of the appropriate design and timing for 

conduct of a lhture paraquat de\'elopmental neuroto'ticity study 

" Monitor, understand and inl1uence ongoing ae.1dcmic PD research and nutnage 1hc i1111>,1c1 on paraiq11a1 
re~istmtions by pullinJ!. published lindings in context or the use of p:m1quat ,is ,1 hc.-rbicide 
• Develop and maintain an in-liouse capability to further our underst:mdiul! of paraquat and its role 

in PD models. and 10 gain a presence in the iutemational scientific conununit) engaged in this PD 
research 

• Foster close links with 1.he key rck,imt PD research ~roups globall)' 10 ~ct early visibility of their 
research and potential publication:., and create opponuuit} to inlluence these 10 a,oid 
inad, ertently alannist statements or misleading conclusions based on a poor w1derstanding of 
l,)'1raquat ·s use as a l1crbicide 

• Re\'iew relc, ant publica1ions and advise the RDT of key tindings and potential risks from 
anticipated fururc research 

~. Support regulatory authorities in dismissing the hyJ>othesi~ that pamqm11 is c1 risl.. foctor lor Parkinsou·s 
Disease in humans 
• Maintain PD position stateme111s and literature reviews and make these a,ailable to regulatory 

authorities as appropriate 
• Seek to demonstrate the lack of independent regulatory expert support for the hypothesis that 

paraquat residues i11 food is a risk factor lor PD in the ge11eral population 
• Formally include PD in the \\'HO periodic re-evaluation of paraquat toxicolog.~ under J\tPR in 

200~ 

4. Seek to demonstrate the lack or independent rcgul.ito') expert suppol'I for the hypothesis that 
occupational paraquat exposure is a risk factor for PD in the sub-population of people exposed to 
paraquat 
• Monitor. and wbere appropriate co111ribute to, national regulatory consideration of the association 

between PD and rural li-.ing, pesticides in general ,1nd paraquat spccilkall) 

S. Create an international scicntilic consensus ag.ainst the hypothesis that pamquat is :1 risk !actor for 
Parkinson's Disease in humans 
• Demonstrate how lo,\ aggregate exposure of the general 1>0pulation to dieta')· residues of paraquat 

from food and drinking water really is by conducting and publishing a US market basket residue 
sun cy and a rclcvunt water monitoring exercise 

• 1Je111onstra1e the dillerencc (in orders or111agni111de) between doses of paraquat causing ob~crved. 
and rele,·an1. bioloJ?ical ellects and paraquat exposure to the sub-population in and around its 
occupational use as a herbicide 

• Emphasise ahemath·c agents or risk factors that ha,·e both a hazard and exposure profile th.it make 
1.hem a more plausible lead for targe1cd academic PD research 

SYNG-PQ-004746761 
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SYNG-PQ-02036738: 

Paraquat ~gistrationsYJ1II remain insecure aru:i wnI require conwerablc proactive clefencc. Global, regional 
and c::cuntry Critical Success Factors are proposed and it is S1ronglr reecmmended that these become 
objecth1oa for the business and regulatory managors conoomcd during 2004 and beyond. Ovorall, the global 
regulatory s,tuauon is considered likely to remain generally I.Sider tontrol in lhe period unffl 2008. The situallon 
between 2008-2013 and beyond will be determined by a combinatm offactots • 

• Stewardship programmes successful!', er.wring, demonslra1ing and communicating the &afety of 
Gramol(one under typical use ., develOped artcl devetopng CO\Jn~s 

• Sue~ in demonstrating and commurucaling Ifie eoonomi;., environmental and social benefits of 
paraq!J81 end Its lmpot1ance for tile sustalnabl~ use of gl)'phoea1e prodt.ict,s. 

• Suceeu of !he AWT product ron-out globally. the imp.act of AWT on the sorvwa1 rate following 
ingestion and the adoption of Awr as the standard by national and ,ntemalional authorities. 

• The oulcome of the Eu·s 2008 interim review. and the Eu·s 20n 1)-e(iodic reYtew, it to whether the 
requirements for Annex I inclusion continue to be &ati&fied. 

• The level of generic ~ntry potentialy limiting Syngcnta·s innuenc:e over paraque1 regulatory strategy. 
• Success in keepin{a paraquat rut of the Rctterdam Con11ention on Prior lriformed Consent (PIC). 
• Success in containing the pereeh,ed assodation between J>81"'quat and Parklnson·s D~· as an 

academic rather lhan a regulatory human safety Issue. 
• Success in managinll the de~opmentan~ fmplemenlatiQn ofhautd based, prccautir;1r1ary and 

comparative regUl.atory policies. 
• SucQese in managing the impact of fCIC)cJ industry protocols on paraquat use. 
• Th1t lack of emo,gencc of a replacement actiye ingredient. percatvad to be af lowor nsk.. 

CONFIDENTl,"-L • PARAQUAT LITIGATION SVNG-PQ.02O38739 

7.... '.\~urotoxldt, 
In 1999 EPA began a phased data ca~in (DCI) of acute, subchronic and developmental neurotoxic1ty stud.es. 
Paraquat was not a high priori\}• but is i"lcludcd in later phases of the DCI. New studies pose risk or 
unexpected ~ings at doses below current reference doses. Paraquat has some struclllral simila,rity lo MPTP 
which has ~ffl shown to lnduco Partclnson•s Disease (?0) like symptoms In humans :::>ublic1tions crl&t citing 
correlation between incidence of PD and herbic41e UMI, inck.ldilf, paraquat Paraquat has markedly different 
properties from MPTP such that it does no1 readily cross the blood-brain barrier Recent studies have 
'ocussed on the cumulallvc effects of pesdc1des, including paraquat; dlf'fercnt dcvelop1ncntal slages ~ lhe 
anmal models: and development o' PO hazard models, using high levels of pesticides lo demonstrate 
changes. A high level of funding wil ensure PD research will increase and focus on environmental factor5 
such as exposure to pesticides There are a lll.anber o' wellknown =>o suffers and these will ensure PO 
rece~s hi!tt media attention FtA!re publcatlons may show misleading results o, interpretation & it is highly 
llkely that paraquat wlll continue to be drawn into the debate. The strategy 1s lo• 
• \olonitor publications and presentations. 
• Develop links wrth key researchers & PD societies lo gain forward visibility and nnuence o' f\ir1hcr work 
• Develop capability 'or Syogcnta to challenge key frldings. 
• Implement an Influencing strategy to ensu-e that a rational risk assessment will orevatl; to contain any 

potential impact on Gr.imoxone; and to &hifl the focus of serious PD research lo other environmental faclors 
with an exposure profile ,no,e consistent with being a PO risk factor. 

• Consider appropriate timing for generalion of paraouat neurotoxiclty studies. 

CONFIDENTIAL• PARAQUAT LITIGATION SVNG-PO-02036746 
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SYNG-PQ-00481718 (at 00481740) 

Scientific Influencing Strategy (Ongoing) 

• Regularly updating position statements for Regulatory 
defence and the basis of PR statements. 

• Conducting scientific evaluation of existing and new 
scientific publications. 

• Established contact with the key external researchers and 
have been mapping their future research activity. 

• Influence future work by external researchers where 
possible (e.g. David Ray, UK). 

• Establish credibility with external researchers by publishing 
scientific findings from in house research. 

CONFIDENTIAL· PARAQUAT LITIGATION SYNG-PO-00481740 

SYNG-PQ-00476929 (at 00476941) 

Influencing 

• Identify key individuals and organisations in the scientific field 

Identify key non-scientific groups/people to influence 

i;, Generate data 

Allow vehicle for entering the debate through presentation and 
discussion 

11 Attend scientific conferences 

Present data; challenge others 

Network 

• Make personal contact with individuals where appropriate 

Identify who is awarded the DEFRA mechanistic and 
epidemiology work 

Influence the ECPA study through committee membership 

13 --------------------
syngenta 

SYNG-4'a.G0"78941 
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.\1inutes or the 9•h June 2003 PO ROT- RsguUatorv science for,°"ight- PD 

Attendee~ -
Ian Wheals. 
Jim ~farkl~. 
T>a, id Scott, 
Rust) W ,:ndt, 
.lonatnou Akins, 
l'ilu l,astoor 
Sunmao ( hen. 
Wanter Phelps. 
.Jeremy Oyson. 
Greg Watson. 
Monty l)jxoo. 
Jeff Peters, 
Karla Pires, 
llarald Ciampp, 
Peter Sult on, 
Chuck ForL'S1t11111. 
Audr~as Sh:hli. 
Jerry \Vdls. 
Eileen Kennedy 
Mike Clapp 

NSH Section Leader, Cilohal Regulatory Affairs, Basel 
(ilohal P(.) dietary exposur~ specialist, (ir-:cnshoro, l TSA 
Global St\!wardship, Basd. SwitzL-rland 
!\AITA PQ mark,:tinl! wanager, Grc1.•1~boro, USA 
NA[ l'A Product toxicologist, Gm:nsboro, lJS,r\ 
I lcalth , \ssl-ssmCllt Grecnshoro, l rs,-\ 
Environmental fate.< ireenshoro l lSA 
b1vironmcntal Fate. Greensboro, l lSA 
Global PQ 1.·m·ironmi:ntal fate spL-cialist Jealous I lill. l TK 
l lcrbicide section leader. NAJ'TA re~rnlatorv affairs, CSA 
NAITA operator 1.·xposlU'e specialist, <irecnsboro, LSA 
NAFT A P(.) environmental fate specialist. Greensboro. US/\ 
LA l'/\M Registration Manager for P(.). Sao Paulo, Bra7il 
P(J Resulatory Mana~er, Global Regulato11 Affairs, 811sel 
Ecotoxicolog) sp1.·cialist. foalotts I lill, l JK 
!'\AF IA NSII h•dmical Mauagc:r. Gri:l.'usboro. LSA 
Global l>c\c:lopL11cn11,roject Leader, Basd. S,\ iverland 
NAF l A Rcgi~tmtion ~anagL-r for PQ 
Dictar}' exposure specialist, Grccnshoro, USA 
Glohal I lcalth Assessment I.cad. Aldcrlcy Park, l 1K 

Pan-time Ill~· teReeonrerence -
~id Sturgt:ss, PQ ne1&rotoxil.'ology specialist. Alderley Park. l JK 
I uc Sueit. APAC Rq1.istrntion Manager for PQ. BaugJ,ok. Thailand 
Diane Castk·, ll1.•ad 011 European Rcgulalor~ Affairs, l'K 
Kim Travis, Risk assL~SlllL'nt modelling, Al<lcrlcy Park, lJK 

\1inutes -
hm Whe-Jls welcomed the extended PQ regulatory d~,c:tupment 1eam (RD n and 
explained that 1he emphasis of the 9•h June 2003 s1.-ssion will be on rai~i.ug. lhc: level or 
rc~ulatm) science llm:sight. The intcnlion is to focus on th.: related topics of 
PD, ncurotox hazanl: operalor cxposun:: dietary cxposurl.': walL"r cxposun:. Thl' ~jccti, i: 
is to mow from a situation\\ herL' \\·c: work prcd1tminallll) rl-actiwly in <liscr1.·t1.• scicntilic 
disciplines to a situatiou wkn.· we have a coherent strategy across all disciplines 
focu!lsing on external inlh1encing, thut proucthely diffuses the potential tlm:ats that \\e 
face. 

The eomntl'lll \\as madl' that om: of the rcasous for the ncgati,c image of PQ I hat 
pervad\."s the viL·\\s or man~ regulatory stakeholJcrs. inllucnciug stakeholders and the 
gcnl'ral pubfo.: is thl' hislorical unJer-in, i:stmi:nt by Syng.:nta in ac1i,·i1il'S to support a 
positiH~ image with these stakeholders. The challenge fbr the RD I' is to clan!~ to the 
husiness, the le,·eJ of 1 ~gulatory science investment required 10 meet the husiness 's PO 

SYNG-PO-01023454 
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From Techno-Regulatory Meeting 11/4/04 SYNG-PQ-01655689 (pg. 1 and SYNG
PQ000484403 Pdf pg. 50): 

PDF pg. 59: 

Management Tactics 

1. Develop a regulatory database of neurotoxicity studies to support 
continued approval of paraquat products globally 

, ,, ce _1, :i ,..., ~ P c 1 

• :I a :1r a F. -.L , 

ISi cl 1 IIS- ~a -

I ~l L 10 <.: I ' I ::. IIH '11P. l'. poll I 1a 
• ,. rt ac.o ,~ 1 ,... , s l1s ... a£ • ,., •1.111· s 

C O Jc! :t I .::g c O l 

SLI 'Oil 

C 

polhe-- st 1al c:cupe..lCll:-11 pa cu- "tOSllr,; IS 

~ I • l;i •01 c· 'N' "" o 
. ... =!I I I . I I::' 10 181 . wl~i1 r n~ I S "'I 

<l<i J l:,'.JIIS fJC.l I '.:i ,1'-0IJ_IJ~ 

CONFIDENT•Al. PARAQUAT UT GATON 

Actions to review 

SVNG-P0-01655738 

• Actions necessary to develop a regulatory database of neurotoxicity studies 
to support continued approval of paraquat products globally 

• Actions necessary to enhance our monitoring, understanding and influence of 
ongoing academic PD research 

• Actions necessary to improve our management of the impact on paraquat 
registrations by putting published findings in context of the use of paraquat as 
a herbicide 

• Actions necessary to better support regulatory authorities in dismissing the 
hypothesis that paraquat is a risk fador for Parkinson's Disease in humans 

• Actions necessary to better demonstrate the lack of independent regulatory 
expert support for the hypothesis that occupational paraquat exposure is a 
risk factor for PD in the sub-population of people exposed to paraquat 

• Actions necessary to create an international scientific consensus against the 
hypothesis that paraquat is a risk factor for Parkinson's Disease in humans 

• Other actions in light of revised assessment of the threat and appropriate 
management tactics. 2}.ue_,&upr 

CONFIDENTIAL· PARAQUAT LITIGATION SVNG-P0~1655744 
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SYNG-PQ-00476929 (slide 13): 

Influencing 

• Identify key individuals and organisations in the scientific field 

ii Identify key non-scientific groups/people to influence 

• Generate data 

Allow vehicle for entering the debate through presentation and 
discussion 

• Attend scientific conferences 

Present data; challenge others 

Network 

• Make personal contact with individuals where appropriate 

Identify who is awarded the DEFRA mechanistic and 
epidemiology work 

Influence the ECPA study through committee membership 

13 ----------------------
syng'enta 

SYNG-PQ.00471841 
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Slide 14: 

SVNG.f'Q.-01740370 

Influencing 

Names of key individuals in the area 

Mechanistic 

• Di Monte (Parkinson's Inst. CA) 
- also Langston, McCormack, Manning-Bog & Tanner. 

Cory-Slechta (Rutgers) 
- also Thiruchelvam, Richfield & Barlow 

• Miller (Emory, Atlanta) 
- also Richardson & Greenamyre 

• Ray (Nottingham) 
- links with Chanyachukul group in Thailand (no direct contact) 

• Andersen (Buck Institute for Aging, Novato, CA) 

• Shimizu (Asahikawa, Japan) (no contact made) 

8 



Slide 15: 

Influencing 

Names of key individuals in the area 

Epidemiology 

• Tanner (Parkinson's Inst. CA) & Kamel (NIEHS, RTP)- Farming & Movement 
Evaluation Study: Pesticides & PD risk in the agricultural health study. 

• Chesselet (UCLA) - Gene environment studies in PO. 

• Chan (Sydney, Australia) - Study of PD in Australia. 

• Ritz (UCLA) - PD susceptibility genes & pesticides. 

• Firestone & Checkoway (Washington)- Environment & biochemical risk factors 
for PD. 

• Nelson (Stanford) - Environmental & genetic risks for PO. 

• Seaton (Aberdeen) - Genetic, environmental & occupational risk factors for PD. 

• Greenlee {Marshfield Medical Research Foundation, Wisconsin)- Pesticides, 
genetics and risk of PD. 

• Elbaz (ISERM, France) - Case control study of PD among subjects 
characterised by a high prevalence of professional exposure to pesticides. 

• Louis (Columbia) - Environmental epidemioloqy of essential tremor. 

Slide 16: 

Influencing 

Names of key individuals in the area 

Mechanistic & Epidemiology 

.; Abi Li (Exponent, San Francisco) 

@ Ian Dewhurst (PSD, York; rapporteur for EU review) 

• Paul Rumsby (MRC IEH, Leicester)- Pesticides & PD review. 

~ Jim O'Callaghan (CDC, WV) - MPTP expert 

9 
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Slide 18: 

SYNG-PQ-01740374 

Influencing 

Milestones for triggering publication / presentation 

• Market basket survey completion 

• Drinking water survey completion 

• Cell loss is reversible 

Other well-known chemicals at peri-lethal doses cause a similar effect 

• Mouse model is isolated in its response 

.. lntraperitoneal versus oral route exposure comparison in mouse 
model 

MParaquat In Perspective" publication or presentation in 2005 or early 
2006 to put mechanistic and epidemiology publications to date in 
context? 



SYNG-PQ-00474675: 
Paraquat: Neurotox iciry and Parkinson's Disease 

Outline of the issue -
His1oric~11l). specilic acute, s11bcllro11ic and de, clopme111al 11e11rotoxicity studies ha, e not been co11sidered 
routinely necessary, or required by regulator~ authorities, wlless the substance was an organophosphate: 
inhibited cholinesterase: produced cholinergic-like toxic signs or a.fleeted morphology or the central and 
peripheml ncr,ous systems. Paraquat does 1101 allec1 the nervous system aud as sucll. 110 specilic 
regulatory neurotoxstudies have been wl<ienaken. 

US EPA recently decided to make ac11te and subchronic neurotoxicity studies a standard regulatory 
requirement, and in 1999 EPA began a phased data call-in (DCI) of acute, subchronic. and developmental 
neurotoxicit) studies. Paraquat was not a high priority but is included in later phases of the DCI. Similar!) 
in Japan, MAFF 110\\ intend 10 routinely request ,,cute and subchronic neuroloxicity studies and Synge111a 
will be required to fill this data gaµ b) the end of:!006 in order to support continued approval of paraquat 
based products iu Japan. 

New studies always pose potential risk of unexpected findings at doses below current reference doses. 

Paraquat has some strnct11ral similarit} to tl1e chemical MPTP which has been shown to induce Parkinson's 
Disease (PD) like S)1llptoms in humans, but paraquat has markedly differe1Jt properties from ~-f PTP such 
that it docs 1101 readily cross lhe blood-brain barrier. As a consequence hO\\•e,er. some academic 
researchers have used paraquat as a model to develop test system to s111dy l'D and <ie,elop potential 
therapies. This docs not imply paraquat is in an) way associaled with the aetiology of the disease. 

Howe,,cr. publicalions do exist citing co1Telation between incidence of PD and herbicide use, including 
paraquat and other academic researchers t1a,-e sought to examine the ell'cc1s of pesticides including 
paraquat on lhe cenlrnl 11ef\,·011s system, and their pote111ial lo produce PD-like symptoms. Recent studies 
have focussed on the cmnulative ellccts of pesticides. including paraquat; different de,·clopme111al stages of 
the ani111al models: and developme111 of PD haz.ard models. using high levels of pes1 icides 10 demonstrate 
changes. 

In 2003 WHO commented on the epidemiological studies seeking to examine associations bct,~een PD and 
exposure to chemicals. including. pesticides, ··a.uo,·1atiom ll'ith 1•,7•0.,;111-e lo .,p,!c~fic /1<•stidcll's /•11•,.• 11t1t 

been shown cousistenr(,•". WHO also conunented on the research examining the effects of pcslicidcs 
includin~ par-c1qua1 on the central ncnous system, and their potct11ial to produce PD-like symptoms, "Jhe 

de.vi~11 oj the.\tu,111d1es rcnden the reli•w111c.:e qf thew date., qm•st11111oh/c•.ft1r the• ri.,I,. o.u·es.~111e11t ,f dietary 
exposure to paI·aqt1at residues ... l11e \\ 110 expert panel concluded •·1'1a1 the amilahle mecha11lstic and 
other a11i111t1/ !U11di<''' di,/ 1101 sup;,m·t the l~tpothesi.,· that par01.111e11 r,•:iidm·., in fuod ar,• a ri.-.kji,ctvr Jur 
Parki11.m11 •.~ di.~eave in /111111011,,;. ·• 

In contmst, some NGOs opposed to pesticides in general and paraquat in particular have claimed that 
paraquat is implicated as a causalive or contributol) agent in PD. TI1ey have and will likely continue to 
iuake this claim to reg.ula1ory authorities and the general public. 

SYNG-PO-00474675 

( continued) 

11 



SYNG-PQ-01662351 

MlnutH of the 9'~ June 2003 PO ROT - Reguh1tOQ' science foresight - PD 

P11rt-tlmc h) tclc!conrcrencl' -
Nick Sturgess. l'Q neuroto=<icology specialist, Alderlcy Park, l lK 
Luc Slreil, AP/\C lkgis1mtio11 Mmwgcr for PCJ, Rmtgkuk, Thailaml 
Diane Casile, llcac.l on European Regulatory Atlairs. t:K 
Kim I ravi~. Risk ass~smcnt moc.ldling, Alc.lerl~v 11:trk, UK 

Minutell-
lan \\,'lic:,ls welcomed 1hc cxtcnc.lcd PQ rcgula1ory development 1cani (RDT) and 
explained 1hu1 the cmphn.sis or th~• 911 Junl' 201B scs:;ion will tx, on raising f.h,· li,v1..•I of 
regulatory scic111.-c for1..-sig.ht. TIit' i111e11tiou is lo focus on the rela1cJ topics of 
PD,ncurotox luuard: opcrutor 1..·xposurc; dicta!)· L'Xposure; wutcr exposure. ThL' objcctiw 
is to mow fr01n a situation where we work pre<lominantly rtactively in discn:le scien1ific 
,lisciplincs to a situation where we hove 11 coherent s1rutcg} across all disciplines 
locussing on cxtmial in1lucncing, th:11 proactive! y dilfao;es the po1en1ial thr<.'31s tbal we 
face. 

The comment was made that one of the reasons for the negative image of l'Q that 
pef\ades lite\ iews of nt:111)' rcguhunry sUtkdmldi:rs, inlluencing slukdtolders 111111 11te 
general public is the historicol undcr-invcsuntnl hy S)llgt>tllo in acthities lo support a 
pusi1ive im:igc ,, i1h •h~e s1:1kd111lders. I hi: ch:illeuize for the RI rt is tu cluri fy 111 &he 
husio~s. the level of regulatory science ill\'estn1ent rcquin:d lo met>t the htL~ioess 's PQ 

SYNG-PQ-01662351 
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HEALTH SCIENCE TEAM 2011 

502(d)-001590.0001 March 8, 2011 Presentation: 

STRATEGIC COMMUNICATIONS ON RESEARCH 

• Health Science team {Phil Botham as lead) and Communications team 
(Sarah Hull as lead, Lisa Navarro as manager) develop the strategy and 
messages for each pending study. 

• Proposed messages are reviewed and finalized by: 

- Phil Botham 

- Jonathan Sullivan 

- Kersten Mewes 

• Strategy and messages are reviewed and agreed at the PIL T 

• Communications, regulatory and product safety teams execute the 
strategy 

• PIL T updated on results to reassess strategy 

synlenta 
--------------------- -

~oet1rv,,1... P~1 U~T OH -'C":it,COt!li'4)0DCl 
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SYNG-PQ-01148759: 

. 

8. 

CONFIDENTIAL 

PARAQUAT HEALTH SCIENCE TEAM 

MINUTES 

291
h June 2012, 09.00 - 16.00 BST 

Present: PA Botham, CB Breckenridge, JD Sullivan, LL Smith, NC Sturgess, P Hert!, DJ Mill!lema I via 

phone), K Z Travis, A R cook, K Mewes, M Dbcon (vi~ phone), c Campbell (via phone},D J Berry, Sir Colir 

Berry 

Apologies: R A Brown, J McFarland, A Nadel 

29 June 2012 (Friday) 

SYNG-PQ-01148759 

- scientific opinion in order to· better address th~~isk/benefit issue at the local level. 

Reference was made to the on-going activities via paraquat.com and the internal 

digital marketing campaign in this the fiftieth year of sales of 'Gramoxone•. The need 

for a program of scientific publications accompanied by presentations and advocacy at 

appropriate scientific meetings was highlighted as was the identification of 

appropriate scientific advocates who are independent of Syngenta. Measures of 

success would include having our publications cited in reviews, e.g. wrt. epidemiology. 

There is a need to identify key internal milestones in the development of our 

knowledge/ understanding for grounding of the positions we wish to advocate. We 

could then inititiate specific discussions at conferences with others holding contrary 

views, along the lines of: there is inconsistency in the literature, what does the 

literature really say? What is really happening? It was recognised that there would be 

no ,quick win' in what would be a long and sustained process of contributing to the 

evolution of scientific opinion. 

SYNG-PQ-01148760 

PBPK model development - status report & timelines I ppt. presentation from KZT) 

KZT briefly summarised the current status of development of the PBPK model 

I 
I Hamner Institute). The model is good but there is an issue over the ability to predict 
the long-term elimination from plasma, the terminal phase for paraquat in plasma 
having an apparent tendency to be under-predicted. Tile next step is to scale the 
model to man and analyze the sensitivity to this discrepancy and the fraction excreted 
in urine in man 159% vs 100%). A NHP urinary excretion study may be required, the 
meeting agreed that this should be provisionally identified to the Pill in view or the 

KZT 

I 
sensitivity and governance procedures likely to be required. 

i~-~ ACTION: PAB to flag potential future need for NHP study to the PILT _ 

SYNG-P0-01148762 
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This is an example of meeting minutes discussing the Goldman, 2012 study: 

502(D)-0118570.0001 (they reviewed Goldman 2012): 

From: 
Sent: 
To: 

Subjed: 

Sullivan Jonathan Dale CHBS 
22 October 2012 17:06 
Hull Sarah USWS; Barrett Paul CHBS; Nadel Alan USGR; Mewes Kersten CHBS; 
Dieterle Roland Mario CHBS; Brown Richard Anthony CHBS; Botham Phil GBJH; 

Cook Andy GBJH 
NOTES OF PARAQUAT COMMUNICATIONS MANAGEMENT TEAM MEETING HELD 

ON 22 OCTOBER 2012 

The Paraquat Communications Management Team (Richard Brown, Kersten Mewes, Roland Dieterle and Jonathan 

Sullivan in Basel and Phil Botham and Andy Cook by telephone) met on 22 October 2012. There was no 

representation from Corporate Affairs . 

The purpose of the meeting was to review and agree the action to be taken in relation to the publication "Genetic 

Modification of the Association of Paraquat and Parkinson's Disease", by Dr Samuel Goldman of The Parkinson's 

Institute, et al., published online on 8 October 2012 in "Movement D1so·ders", and to review an advanced draft of 

the position statement on paraquat and Alzheimer's disease, developed by And~ Cook from the original draft 

produced by Paul Barrett . 

The co-authors of the Goldman publication included Freya Kamel and Caroline Tanner and like the earlier 

publications for which they were respectively lead authors, the study reported In the publication referred to a 
population drawn from the Farming and Movement Evaluation (FAME) case-control study nested in the Agricultural 

Health Study . 

The thesis of the study was that as glutathione transferases provided cellu:ar protection against oiddatlve stress, 

homozygous deletions of genes encoding glutathlone S·transferase Ml (GSTMl) or Tl (GSTTl) would increase the 

r.sk of Parkinson's disease associated with paraquat use. 50% of Caucasians lacked functional GSTMl, and 20% 
lacked functional GSTTl . The analysis included 87 cases and 343 controls with complete data . 233 members of this 

total population had the GSTM1 •o deletion and 95 the GSTTl •o deletion . A total of 73 subjects (all male), of whom 

21 cases and 52 controls, were assessed based on interview as having used paraquat. The risk-factor-associated 

Odds Ratio for Parkinson's disease for paraquat use (ever versus never) among the male members of the population 

(63 cases, 261 controls) was 2.6, close to the Odds Ratio in the Tanner publication . 

The study found (apparently without reference to paraquat use) that GSTMl •o was associated with a significantly 

reduced PD ri5k (Odds Ratio 0.5 for male members of the population) . However the 5tudy reported that the Odds 

Ratio for Parkinson's disease among paraquat users with the GSTTl •o was 11.1. This finding referred to a 
popu:ation of 9 cases and 6 controls, the authors reporting on this basis that "results are compatible with at least a 

3-fold increase In risk" . the other limitations of the study admitted by the authors were that the effects of agents 

other than paraquat could not be eKcluded; that paraquat use was determined by self-report and could be subject 

to misclassification; that the inclusion of prevalent PD cases still living at AHS enrolment gave r:se to the possibility 

of survivor bias; and that reliance on proxy informants for a larger proportion of case subjects than control subjects 

(in fact 17% versus 1%) could have introduced bias. 

However a "'breaking newsH feature prominently covering the study on the centre of the home page for The 

Parkinson's Institute headlined that "Strikingly, the risk of Parkinson's disease was increased 11-fold in people who 

had a common genetic variant (defective GSTTl gene) and worked with Paraquat", that "An 11-fold increased risk 

of Parkinson's disease is one of the largest risks ever reported" and that "Paraquat has been used for decades", 

without referring to any of the limitations of the study . The Parkinson's Institute press release for the publication 

said that although Goldman was the lead author, the study had been carried out by Tanner and Kamel. 

CONFIDENTIAL- PARAQUAT LITIGATION 502(d)-0118570.0001 
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In discussion of the paper the admission of the authors that paraquat was thought to be poorly metabolized and 

was probablv not a direct substrate of GST was noted . The fact that the clalmed increased risk for Parkinson's 
disease with paraquat use was assoc:ated with one of the two gene deficiencies but not the other was ostensibly at 

odds with the biological plausibility of the thesis in the paper . It could be helpful to confirm the relationship 
between the population in this study and the population in the Tanner 2011 publication . The fact that the study 

appeared to admit that some subjects had claimed to have used paraciuat before 1962, when the product was 
launched, provided further evidence of the risk of bias . 

It was agreed that : 

(11 Richard Brown with Andy Cook would produce a draft holding statement and send this in the first instance 
by 24 October to Jonathan Sullivan for review 

(21 Phil Botham would request a view from Pierluigi Nicotera on the biological plausibility of the study 

(31 In addition Phil Botham would commission an external expert review by Jack Mandel of the study 
(41 Consjderation would be given thereafter to the value of submitting a new FOIA request for the data 

underlving the study 
(SI A briefing would be necessary, taking into account such of the output from actions (11 to (3) as was then 

available, for Kersten Mewes ahead of his meeting with stakeholders in Australia on November 15. 

It was also agreed that Jonathan Sullivan would circulate the latest dr.ift of the position statement on par.iquat and 

Alzheimer's disease and that comments would be provided to him by October 26 . 

Jonathan. 

CONFIDENTIAL- PARAQUAT LITIGATION 

From: 
Sent: 

Sullivan Jonathan Dale CHBS 
Friday, March 18, 2011 4:57 PM 

502(d) 0118570.0002 

To: 
Cc: 

Hull Sarah CHBS; Mewes Kersten CHBS; Brown Richard Anthony CHBS 
Both.im Phil GBJH: Cook Andy GBJH 

Subject: 
Attachments: 

CONFIDENTIAL AND PRIVILEGED COMMUNICATION 
DB Neuroepi.pdf 

CONFIDENTIAL AND PRIVILEGED COMMUNICATION 

Dear All, 

Attached is a notification bv Andy Cook of a scientific publication which calls for a meeting of the PQ SWAT Team under 

the procedure agreed at the last Pll T Meeting . 

I will have my assistant schedule this meeting when she is back in the office on Mor,day. 

Regards, 

Jonathan_ 

CONFIDENTIAL· PARAQUAT LITIGATION 502(d)-0109107.0001 
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From: Cook Andy GBJH 
Sent: Freitag, 18. Ml!rz 2011 11:59 
To: Sullivan Jonathan Dale CHBS 
Cc: Botham Phil GBJH 
Subject: CONFIDENTIAL AND PRIVILEGED COMMUNICATION 

CONFIDENTIAL AND PRIVILEGED COMMUNICATION 

Jonathan, 

The attached publication was highlighted during one of our recent routine literature searches although the on-line 

publication date appears to be 24111 July 2010. The authors of this epidemiology study include Gatto and Ritz. 

We are flagging this study to you under the agreed process for highlighting paraquat studies to the 'SWAT' team on the 

basis that we believe they warrant external technical review and may require production of a Company position 

statement. 

As part of the health science team's discussions on publication strategy we may also wish to consider whether there is 

any opportunity to produce a broader critical review of the approach used by Gatto / Costello / Ritz. 

CONFIDENTIAL- PARAQUAT LITIGATION 502(d)~109107.0001 
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STRATEGIC COMMUNICATIONS ON RESEARCH 

• Health Science team (Phil Botham as lead) and Communications team 
(Sarah Hull as lead, Lisa Navarro as manager) develop the strategy and 
messages for each pending study. 

• Proposed messages are reviewed and finalized by: 

- Phil Botham 

- Jonathan Sullivan 

- Kersten Mewes 

• Strategy and messages are reviewed and agreed at the PIL T 

• Communications, regulatory and product safety teams execute the 
strategy 

• PIL T updated on results to reassess strategy 

r1cf rr 1 ~t,r,Pr- . " syngenta 
CC>tEIOEWTIAl.. _!ARAOUA.'T UT"c.A.t ON 

PQ SWAT TEAM (1/2) 

• Purpose 

- To immediately triage the situation triggered by the release of a new 
study or news article 

- To determine the necessary actions and assign responsibilities to 
mange the matter short- and near- term 

• Core team includes 

- Jonathan Sullivan, legal 

• (back-up?) 

- Sarah Hull, communications 

• Medard Schoenmaeckers, media 

- Richard Brown, stewardship 

• Lisa Navarro, issues management 

- Phil Botham, product safety 

• Andy Cook, technical support 

4 CONF="IOENTIAL AND PRMLEGEO syng"enta 
CONFIDENTIAL -PARAQUAT LITIGATION li02(d}-001590.0004 
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502( d)-0109107.0001 

From: Cook Andy GBJH 
Sent: Freitag, 18. Mlirz 2011 11:59 
To: Sullivan Jonathan Dale CHBS 
Cc: Botham Phil GBJH 
Subject: CONFIDENTIAL AND PRIVILEGED COMMUNICATION 

CONFIDENTIAL AND PRIVILEGED COMMUNICATION 

Jonathan, 

The attached publication was highlighted during one of our recent routine literature searches although the on-line 

publication date appears to be 2411, July 2010, The authors of this epidemiology study include Gatto and Ritz. 

We are flagging this study to you under the agreed process for highlighting paraquat studies to the 'SWAT' team on the 

basis that we believe they warrant external technical review and may require production of a Company position 

statement. 

As part of the health science team's discussions on publication strategy we may also wish to consider whether there is 

any opportunity to produce a broader critical review of the approach used by Gatto/ Costello/ Ritz. 

CONFIDENTIAL- PARAQUAT LITIGATION 

Ftom: Sullill~n Jonathan Dale C-IBS 
Friday, Marc.h 18, 2011 4.57 PM 

502(d}-0109107.0001 

S111tt 
To: 
Cc: 

Hull Sarc¥1 C~IJS; Mewes Kersten CHIJS; Brown Richard Anthony CHBS 
Bolliam P11il GBJH, Cook Andy GBJH 

Subjectt 
At1a1:hment5: 

CONFIDENTiAL AND PRIW.EG:ED COMMUNICATiON 
DB Neuroepi.pdf 

CONF-IDENTIAL ANO PRJVILE<SED COMMUNIC.lTION 

~arAII, 

Attached is a notification by Andy Gook of a scientific publication wh ch caolls for a meeting of the PQ SWAT Teem under 

the procedurl!! aii:rel!d at the astPILTMeeting. 

I will hilve-my assis.tant schedule-this meeting when ;l'le 1:s back. in the office on Monday, 
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502(d)-0118569.0001 (Emails from Andy Cook/ Peter Campbell): 

From: Campbell Peter GBJH 
Sent: 09 August 2013 11:27 
To: COOlc Anclv GBJH 
Subject: Paraquat pubhcaUon review process 

Andy 
Do you have anything wrlllen down vou can share with me regarding your PQ Publication response team process? I 

have to set something up for TM>< (without the legal dimension II) so would welcome anv learnings from vour areal 

Regards 
Peter 

CONFIDENTIAL• PARAQUAT LITIGATION 502(d>-0118569.0002 

Response: 502( d)-0118569.0001 

From: Cook Andy GBJH 
Sent: 09 August 2013 14:26 

Campbell Peter GBJH To: 
Subject: RE: Paraquat publication review process 
Attachments: NOTES OF PARAQUAT COMMUNICAllONS MANAGEMENT TEAM MEETING HELD 

ON 22 OCTOBER 2012; PARAQUAT COMMUNICATIONS MANAGEMENT TEAM 
MEETNG ON 12 SEPlEMBER 2012; PARAQUAT COMMUNICATIONS 
MANAGEMENT TEAM MEETING ON 22 AUGUST 2011 

HI Peter, 

In outline the process is as follows: 

The •pa SWAT Te~m• conflrmed at the 8 March 2011 PILT Meet,ne met today lo review and consider the response 
lo the following publlcalions (attached) : 

(1) "Bloehemkal and To•icological Evidence of Neurological Effects of Pestlddes: The Example of Parkinson's 
Disease" : Morello A. el al., Neuroloxlcology, 11 March 2011 

(2) ·Alpha•Synuc~ln Gene May Interact with rnvironmental Factors in Increasing Risk ol Parkinson's Disease• 
Nicole M. Gatto et al., Neuroepidem,ology, 24 July 2010 

(3) "Autonomic Dysfunct:on in Paraquat Survivors": Sudheera Sammanlhi Jayasinghe ctal. Qocated on 
www.asl.:otox.org I . 

Before considering the publications the following proces< points were agreed : 

(A) The te¥n will be known as the Paraquat CommunicaUons Management Team 
(Bl Meetings will be convened Immediately on notification of any publication requiring revh,w. Product Safety 

will make the judgment as to whether any given publication is of a level of signlflcance to trigger notification 
(C) All addressees of this email will be invited lo Heh meeting. Meetings can be held provided that one 

representative or each of Corporate Affairs, Legal, Regulatory, Product Safety and Stewardship/ Issue 
Management can attend 

(DI At each meeting the team will discuss the notified publications with a view to agreeing on action within the 
following range of options: 

• Donothlng 
• Create synopsis In "postcard" format 
• Commiss:on Product Safety review 

• Commission el<lerrsal expert review 
• Update Q&As on SIM/ OPOV intranet ,ite 

• Produce specific Standby Statement and Q&As / key messages deanng with the publication 

• Commission scientific critique for publication 
• Produce proactive Media Release 

• Pro~uce materials !or communication with regulators, sales force, growers and other stakeholders 
(El JDS/AN lo circulate bullet action polnb from Heh meeting to all addressees of this email. 

I also attach three e•mall records from these meetings (teleconferences) ol the Paraquat Communications 
Man•gementTeam to give you a bit more ol the 'flavour' of ou1 activities. 

Happy to discuss further next week If that would be helpful. 

Andy 

CONFIDENTIAL· PARAQUAT LITIGATION 502(dl-(J118569.0001 
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APPENDIXB 



The following statements are taken from the Fact Summary provided by counsel: 

In 1969, an ICI scientist named Swann published the results of two exposure studies (field trials 
conducted in Malaysia in 1965 and 1967) designed to examine the average conditions of spray
ing by agricultural workers in the real world. The 1965 study observed the fact that workers gen
erally wore "light clothing" due to weather conditions and that the estates on which they worked 
did not typically provide "more elaborate protective clothing." Swann study; Ouzts: 47-54; see 
also Patterson (June 25, 2020): 14-17. 

In the 1967 study, the study subjects were divided into four groups, with one group wearing their 
normal clothing during the spraying process and the other three groups wearing one of the fol
lowing combinations of protective equipment: boots and gloves, gloves and mask, boots and 
mask. Swann study; Ouzts: 47-54; Patterson (June 25, 2020): 27-28. 

A small amount of paraquat was detected in every worker's urine at some point during the 12-
week spraying period. Swann study; Ouzts: 47-54; Patterson (June 25, 2020): 28-29. 

Another paraquat exposure study commissioned by ICI and Chevron in 1980 reported that agri
cultural workers in real world situations regularly come into contact with paraquat by touching 
contaminated spraying equipment with their bare hands. Chester and Woollen study; Ouzts: 61-
65. 

Paraquat residues were detected in the urine of nine out of the nineteen workers in the 1980 
study. Ouzts: 65-66, 69; Patterson (June 25, 2020): 39. 

In 1995, Zcncca commissioned a study of workers in pecan orchards in the U.S. to understand 
their exposure based on their application methods. Part of the study observed what the workers 
wore during spraying after being told to wear the normal attire they would use for their applica
tion methods. Slightly more than half of the workers did not wear gloves and only four wore face 
shields. Ouzts: 81-88. 

They were not following label-recommended instructions for the use of personal protective 
equipment, or "PPE." Ouzts: 87. 

The study report included photos of the workers taken during the study. One photo showed a 
man securing the lid on a paraquat container with his bare hands (no gloves); another shows a 
man adjusting the spray boom position under his tractor with his bare hands (no gloves); and an
other shows a man rinsing out a container of paraquat with his bare hands (no gloves). Ouzts: 
87-90. 

The study report also included written observations about worker behavior, including bare hands 
touching contaminated equipment; hands not being washed during the exposure period, making 
phone calls in the middle of spraying operations; smoking cigarettes during the exposure period; 
splashing paraquat onto clothing; and eating lunch while on the tractor spraying. Ouzts: 94-100. 
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In an occupational exposure study published in 1996, Costa Rican banana workers were ob
served touching contaminated equipment with their bare hands; clearing spray nozzles by blow
ing them out; eating, drinking, smoking and biting their nails without washing their hands; and 
not showering immediately after work. Ouzts: 101-03. 

In a 1997 study commissioned by Zcneca of workers in Spanish citrus orchards, while the re
searchers noted "minor deviations" from the label recommended PPE, the workers were required 
as a condition of the study to wear face shields and gloves while mixing and loading paraquat. 
Paraquat was detected in the urine of eighteen of the twenty study subjects. Ouzts: 106-111. 

In a 2007 Syngenta-sponsored study, workers were instructed to wear what they normally would 
during spraying operations. Two of the workers did not wear gloves; six did not wear respirators. 
Observations of worker behavior included paraquat splashes on worker coveralls, shoes and 
sprayer; windows left open in tractor cab and heavy smell inside cab; workers touching contami
nated equipment with bare hands; and a worker walking onto a treated plot. Ouzts: 122-132. 

Worker 102, who wore Tyvek-type coveralls, rubber gloves and a respirator while working with 
paraquat, showed detectable levels of paraquat in his urine. Ouzts: 136-139. 

Worker 109, who wore a respirator and a working coverall while working with paraquat, showed 
detectable levels of paraquat in his urine. Ouzts: 138-39. 

In another 2007 exposure study sponsored by Syngenta, fifteen experienced agricultural workers 
were observed applying paraquat according to their "habitual or typical" work practices, or "as 
is," and urine samples were collected pre-, du.ring and for the 5 days post-application. Some wore 
gloves; others did not. Some wore boots; others wore heavy work shoes or sports shoes. "Most" 
wore shorts and t-shirts, leaving lower legs and forearms uncovered. Only one wore a respirator. 
Ouzts: 140-45. 

Observations included workers touching paraquat contaminated equipment with their bare hands; 
workers touching their faces with contaminated gloves; paraquat splattering; workers walking 
onto treated weeds; workers drinking water from a bottle with contaminated gloved hand; an
swering a phone call while on rest during spraying. Ouzts: 145-47. 

Another "as is" exposure study from 2007 sponsored by Syngenta France observed inconsistent 
use of PPE, with many workers not wearing gloves or respirators while handling paraquat; work
ers handling contaminated equipment with their bare hands; and workers spraying in front of 
them and walking through paraquat-treated areas. Ouzts: 149-61. 

Two of the four workers who wore respiratory equipment had paraquat in their urine. Ouzts: 
164-67. 

Another 2007 study sponsored by Syngenta France observed inconsistent use of PPE, with many 
workers not wearing gloves and only one wearing a respirator while handling paraquat; workers 
handling contaminated equipment or weeds with their bare hands; workers spraying their 
boots/shoes and themselves with paraquat; one worker using a mobile phone while spraying; and 
several workers walking through paraquat-treated areas. Ouzts: 169-180. 
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Study subject No. 9, who wore respiratory equipment, gloves, boots, trousers, shirt and a Tyvek 
overall, had detectable levels of paraquat in his urine. Ouzts: 179-81. 

In the final 2007 occupational exposure study sponsored by Syngenta France, workers were in
structed to use the PPE directed on the product label, and such equipment was provided to the 
subjects by Syngenta. Even wearing all of the PPE required by the label, ten of the fifteen sub
jects tested positive for paraquat in their urine. Ouzts: 182-192. 

If paraquat is in the urine, it is being excreted by the kidneys, which means it is in the blood sys
tem. Ouzts: 52-53, 65-66, 166; Patterson (June 25, 2020): 18-19, 26-27. 

All of these studies show "similar" or "consistent" trends in how farmer applicators use paraquat 
no matter where they are located. Ouzts: 131, 147-48, 153-54, 160-61. 

Chevron realized the fact that persons would not always wear the label-recommended PPE was a 
potential issue. Patterson (June 23, 2020): 149. 

Jn 1965, Chevron submitted a document to the U.S. Dept. of Agriculture observing that trained 
paraquat sprayers in El Salvador were not wearing any "specific protective clothing" and were 
"normally dressed." Patterson (June 23, 2020): 150-53. 

Correspondence between Chevron and ICI indicates ICI was also aware of how paraquat prod
ucts were actually being used in El Salvador. Patterson (June 23, 2020): 155. 

1965 correspondence between Chevron and ICI discusses a field investigation in which it was 
observed that the workers wore gloves and goggles only when handling 

paraquat concentrate and otherwise wore their ordinary work clothing when carrying out spray
ing operations. Two of the four men in the study spilled concentrate on their skin of their fore
arms during operations. Patterson (June 23, 2020): 157-58. 

Chevron knew it was a possibility that to some extent there would be some individuals who 
would not follow the instructions on the label regarding the use of PPE, including that users 
would not always be wearing gloves. Patterson (June 25, 2020): 168-69. 

Chevron participated in only one exposure study during the 21 years it sold paraquat in the U.S. 
Patterson (June 23, 2020): 167-68. 

Following three 1983 meetings of numerous ICI employees regarding efforts to increase para
quat sales in the Americas, ICI put together a document to be used as a handout to distributors to 
help them answer questions going forward. The Q&A section includes a question about the dif
ference between normal use and recommended use. ICI's answer stated: "We have a responsibil
ity to ensure that our recommendations for safe use are clearly put over on our product labels and 
literature; however we have to acknowledge that users will not always follow our recommenda
tions; misuse is a problem for all products." Ouzts: 71-76. 
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In that same document, another question asks, "What is normal exposure?" ICI's answer was 
that from the Malaysian study where paraquat was applied for "long periods (up to 13 years), 
spraymen did not wear anything like full protective clothing: In some cases they wore virtually 
no clothing at all. These people did not come to any harm and their health was perfectly normal." 
Ouzts: 75-76 
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