11-29-04 Formulation from Label memo

6-19-06 Sub add’l information related to
safety improvement Gramoxone Inteon
#100-1217

6-26-06 Transmittal Doc, MRID #46865501.

7-14-06 Letter Jim Tompkins additional
data and information relevant to Memo
from Nieole £inn

follow-up

10-5-06 EPA letter to Jerry Wells re: FOIA
request HO RIN 0862-06

11-7-06 email exchange Tiffanny Rudolph
and John Abbott

12-19-06 EPA letter to John Abbott re:
Gramoxone Inteon 1001217 Protocel
Response

2-6-07 letter to Jim Tompkins re:
Submission of Additional Information
Related to Safety Improvement of
Gramoxone Inteon, EPA Reg, No. 100-1217
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PC Code: 061601 i
EPA FILE SYMBOL: 100-RERT

BN
. '

“\1@ 37’47.6
g_o &"{, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
§ m g' WASHINGTON, D.C. 20460
1'%)") \5

2 ppnt”

OFFICE OF P”FiEVENTION, PESTICIDES

AND-FOXIC SUBSTANCES
November 29, 2004
' MEMORANDUM
. h\] Subject: Name of Pesticide Product: Gramoxone Inteon
EPA File Symbol: 100-RERT
DP Barcode: D309349
Decision No.: 348898 .
PC Code: 061601 Paraquat dichloride
| From: Breann Hanson, Toxicologist ,(f/ém CPpn
‘ Technical Review Branch \5 (e
Registration Division (7505C)
Tor " Hope Johnson, RM Team 25
Herbicide Branch
. Registration Division (7505C)
Valt
— Applicant:  Syngenta Crop Protection, Inc.
P.O. Box 18300
Greensboro, NC 27419
FORMULATION FROM LABEL:
Active Ingredient: : o % by wt.
061601 Paraquat dichloride CAS No. 1910-42-5 30.1%
69.9%

Inert Ingredients:
Total:  100.0%

AUG 17 2005
—f
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PC Code: 061601
EPA FILE SYMBOL: 100-RERT

. ¢ ACTION REQUESTED:
The Product Manager requests:

“The registrant, Syngenta, has submitted an application for a new formulation of paraquat
dichloride. The formulation is designed to gel if ingested, thus mmimizing entry to
intestine. They have submitted the five pack of acute tox (inhalation study is cited, and i
have blown back a copy for your review), along with toxicokinetic study in the dog to-
' show how the gelling effect helps lessen the toxicity. Please review these studies for
T acceptance. This product is a me-too with 100-1009, so please review to see if this
‘product is toxicologically substantially similar to 100-1009 cyclone. Ihave included
MRID’s 46364503-46364518, along with the CSF, the application letter, the data matrix,
the label, and the me-too label and csf for comparison. NOTE: MRID’s 46364511-
46364518 are for the 200 g/l formulation that will be used in Mexico. The 240 g/
formulation will be used here in the U.S. However, Jim Jones agreed to review the
\,\ Mexican formulation studies for Mexico under the NAFTA Agreement. For further
() information, contact Luis Suguiyama 305-6027...”

BACKGROUND: Syngenta Crop Protection, Inc. has submitted 2 sets of 5 pack acute toxicity
studies in support of registration for Gramoxone Inteon, EPA File Symbol: 100-RERT. The
submission included a CSF, label, application, data matrx and letter from the sponsor. The
studies were conducted at SafePharm Laboratories Ltd., Derbyshire, UK (MRID numbers
463645-03 through -06), Product Safety Laboratories, Dayton, NJ (MRID number 463645-07), or

.' Central Toxicology Laboratory, Cheshire, UK (MRID numbers 463645-12 through -16). Two of
the submitted studies (MRIDs 463645-08 and -09) will not be reviewed by TRB due to be being
extraneous to this registration. The 4 toxicokinetic studies have been forwarded to HED. No
acute inhalation toxicity study was submitted due to the fact that the company has agreed to take
a category I classification for the inhalation route. ‘

Py RECOMMENDATIONS: The studies have been reviewed and are classified as acceptable.
A Because actual studies have been submitted no determination of similarity with 100-1009 has
been made. The acute toxicity profile for the 240 g/L Gramoxone Inteon formulation, EPA File

Symbol: 100-RERT, is:

Acute oral toxicity n Acceptable  MRID 46364503
Acute dermal toxicity I Acceptable  MRID 46364514*
Acute inhalation toxicity I _ Cited MRID 00046105
Primary eye irritation I Acceptable  MRID 46364506
Primary skin irritation I Acceptable  MRID 46364504
'Dermal sensitization Negative ~  Acceptable  MRID 46364507

* although a study (MRID 46364505) was submitted for the 240 g/L formulation in which the
category for acute dermal toxicity is I1I, the study sent in for the 200 g/L formulation has a more
restrictive category I for dermal toxicity. It is TRB’s recommendation that this more restrictive
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PC Code: 061601
EPA FILE SYMBOL: 100-RERT

study be used to register the 240 g/L formulation. The signal word remains DANGER.

LABELING: Based on the toxicity profile above, the following are the precautionary and first
aid statements for this product as obtained from the Label Review System:

'PRODUCT ID #: 000100-01217

PRODUCT NAME: Gramoxone Inteon
PRECAUTIONARY STATEMENTS

Hazards to Humans and Domestic Animals:
SIGNAL WORD: DANGER POISON £

SPANISH SIGNAL WORD: PELIGRO
Si usted no entiende la etiqueta, busque a alguien para que se la explique a usted en detalle.
(If you do not understand the label, find someone to explain it to you in detail.)

Restricted Use Pesticide due to toxicity categories. For retail sale to and use only by Certified Applicators
or persons under their direct supervision and only for those uses covered by the Certified Applicator's

certification.

Fatal if inhaled. Do not breathe spray mist. May be fatal if swallowed or absorbed through skin. Causes
substantial but temporary eye injury. Do not get in eyes, on skin, or on dothing. Wear protective
eyewear (goggles, face shield, or safety glasses). Wear coveralls worn over short-sleeved shirt and short
pants, socks, chemical resistant footwear, and chemlcal resistant gloves (such as Natural Rubber,

Selection Category A).

For handling activities, use a non-powered, NIOSH-approved air purifying cartridge respirator equipped
with an organic-vapor (OV) removing cartridge plus an N-, R- or P-series filter, OR a non-powered air
purifying canister-type respirator equipped with an organic vapor canister that uses an N-, R-, or P-series

air-purifying filter.

USER SAFETY RECOMMENDATIONS:
Remove and wash contaminated ciothing before reuse. Wash thoroughly with soap and water after

handling and before eating, drinking, chewing gum, or using tobacco.
First Aid:

1f inhaled:

-Move the person to fresh air.
-If person is not breathing, call 911 or an ambulance, then give artificial resplratlon preferably mouth-to-

mouth if possible.
-Call a poison control center or doctor for further treatment advice,

If swallowed:
-Call a poison control center or doctor immediately for treatment advuce

-Have person sip a glass of water if able to swallow.
-Do not induce vomiting unless told to by a poison control center or doctor.
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PC Code: 061601
EPA FILE SYMBOL: 100-RERT

. -Do not give anything to an unconscious person.

If in eyes:
-Hold eye open and rinse slowly and gently with water for 15-20 minutes.

-Remove contact lenses, if present, after the first 5 minutes, then continue rinsing.
-~Call a poison control center or doctor for treatment advice.

If on skin: -
-Take off contaminated clothing.

_ -Rinse skin immediately with plenty of water for 15-20 minutes.
-Call a poison control center or doctor for treatment advice.

NOTE TO PHYSICIAN: Note to PM/CRM/Registrant: The proposed label should contain a Note to Physician
which addresses the category I Acute Inhalation Toxicity. The following statements are suggested types
of information that may be included, if applicable:
- technical information on symptomatology; .
- use of supportive treatments to maintain life functions;
e - medicine that will counteract the specific physiological effects of the pesticide;
- company telephone number to specific medical personnel who can provide specialized medical advice.

" Have the product container or label with you when calling a poison control center or doctor or going for
treatment. You may also contact 1-800-x0c-x0cx for emergency medical treatment information.

O
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The acute toxicity profile for the 200 g/L Gramoxone Inteon formulation, EPA File Symbol: 100-
RERT, is:

Acute oral toxicity I Acceptable  MRID 46364515
Acute dermal toxicity I - Acceptable MRID 46364514
Acute inhalation toxicity 1 Cited MRID 00046105
Primary eye irritation i} Acceptable  MRID 46364512
Primary skin irritation 1\Y Acceptable  MRID 46364513
Dermal sensitization Negative Acceptable  MRID 46364516 : I

LABELING: Based on the toxicity profile above, the following are the precautionary and first
aid statements for this product as obtained from the Label Review System:

PRODUCT ID #: 000100-01217

PRODUCT NAME: Gramoxone Inteon
PRECAUTIONARY STATEMENTS

A Hazards to Humans and Domestic Animals:

SIGNAL WORD: DANGER POISON &

SPANISH SIGNAL WORD: PELIGRO
Si usted no entiende Ja etiqueta, busque a alguien para que se la explique a usted en detalle.
(If you do not understand the label, find someone to explain it to you in detail.)

Restricted Use Pesticide due to toxicity categories. For retail sale to and use only by Certified Applicators
or persons under their direct supervision and only for those uses covered by the Certified Applicator's |

certification.

Fatal if inhaled. Do not breathe spray mist. May be fatal if absorbed through skin. Causes substantial but
temporary eye injury. Harmful if swallowed. Do not get in eyes, on skin, or on clothing. Wear coveralls
worn over long-sleeved shirt and long pants, socks, chemical-resistant footwear, and chemical-resistant
gloves (such as Natural Rubber, Selection Category A). Wear protective eyewear (goggles, face shield, or

safety glasses).

For handling activities, use a non-powered, NIOSH-approved air purifying cartridge respirator equipped
with an organic-vapor (OV) removing cartridge plus an N-, R- or P-series filter, OR a non-powered air
purifying canister-type respirator equipped with an organic vapor canister that uses an N-, R-, or P-series
air-purifying filter.

Follow the manufacturer's instructions for cleaning/maintaining PPE. If no such instructions for washables,
use detergent and hot water. Keep and wash PPE separately from other laundry. When mixing and
loading wear a chemical resistant apron. For overhead exposure wear chemical-resistant headgear. When

cleaning equipment wear a chemical-resistant apron.
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. USER SAFETY RECOMMENDATIONS: -
‘ Remove and wash contaminated clothing before reuse. Wash thoroughly with soap and water after

handling and before eating, drinking, chewing gum, or using tobacco. :

First Aid:

If inhaled:

-Move the person to fresh air.

-If person is not breathing, call 911 or an ambulance, then give artificial respiration, preferably mouth-to-
mouth if possible. : '

-Call a poison control center or doctor for further treatment advice.

If on skin:

-Take off contaminated clothing.

-Rinse skin immediately with plenty of water for 15-20 minutes.
-Call a poison control center or doctor for treatment advice.

(D If in eyes:
-Hold eye open and rinse slowly and gently with water for 15-20 minutes.
-Remove contact lenses, if present, after the first.5 minutes, then continue rinsing.
-Call a poison control center or doctor for treatment advice.

If swallowed:
-Call a poison control center or doctor immediately for treatment advice.

-Have person sip a glass of water if able to swallow.
. -Do not induce vomiting unless told to by a poison control center or doctor.
' -Do not give anything to an unconscious person. :

NOTE TO PHYSICIAN: Note to PM/CRM/Registrant: The proposed label should contain a Note to Physician
which addresses the category I Acute Inhalation Toxicity. The following statements are suggested types
of information that may be included, if applicable: :
- technical information on symptomatology;
- use of supportive treatments to maintain life functions;
— - medicine that will counteract the specific physiological effects of the pesticide;
o - company telephone number to specific medical personnel who can provide specialized medical advice.

Have the product container or label with you when calling a poison control center or doctor or going for
treatment. You may also contact 1-800-x0¢-x0cx for emergency medical treatment information.
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PC Code: 061601
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‘-. Reviewer: Breann Hanson Date: Nov. 29, 2004
Risk Manager (EPA): Hope Johnson, RM 25

STUDY TYPE: Acute Oral Toxicity - SD rat; OPPTS 870.1100; OECD 425

TEST MATERIAL: Paraquat 240 g/l SL Formulation (A7813K) (Paraquat: 22.3%, Batch
Reference: J4267/75-2; green liquid) '

CITATION: Pooles, A. (2004) Paraquat 240 g/1 SL Formulation (A7813K): Acute Oral

Toxicity in the Rat. Laboratory Study Identification: 006/438. Unpublished study
prepared by SafePharm Laboratories Ltd. August 3, 2004. MRID 463 64503.

SPONSOR: Syngenta Crop Protection, Inc., P.O. Box 18300, Greensboro, NC 27419

C\ EXECUTIVE SUMMARY: Inan acute oral toxicity study (MRID 46364503), 6 female
) Sprague-Dawley rats (Age: 8-12 weeks, Weight: 203-234 g; Source: Charles River (UK) Ltd.,

Kent, UK) were given a single oral dose of Paraquat 240 g/l SL Formulation (A7813K)
(Paraquat: 22.3%, Batch Reference: J4267/75-2; green liquid) by oral gavage. The study was
- initiated at a dose of 175 mg/kg in one female, and due to survival of that animal an additional 5

females were dosed at either 175 or 550 mg/kg following the up-and-down procedure.
Individual animal body weights were recorded prior to test substance administration and again on

days 7 and 14, or at death. Clinical checks for mortality and signs of toxicity were made four
.‘ times post-dosing on initial study day and at least once daily for 14 days. All animals were

necropsied on study day 14.

The 3 animals dosed at 175 mg/kg survived, gained weight and appeared healthy throughout the
study. No gross internal findings were observed at necropsy.

—. The 3 animals dosed at 550 mg/kg died by study day 4. One animals was killed in extremis on
U study day 3. Signs of toxicity noted in 2/3 animals included hunched posture, piloerection and
Jaboured respiration and/or decreased respiratory rate. Lethargy and ataxia were also noted in
one animal, as well as emaciation. At necropsy, animals that died during the study were noted
as having abnormally red lungs, dark liver and dark kidneys. No gross internal findings were
observed for the animal killed in extremis.

Oral LDy, Females = 310 mg/kg (95% C.1.=175-550 mg/kg)

Based on the LDy, in female rats, Paraquat 240 g/l SL Formulation (A7813K) is classified as
EPA Toxicity Category IL

This acute oral study is classified as acceptable. It does satisfy the guideline requiremenf for an
acute oral study (OPPTS 870.1100; OECD 425) in the rat.

. Page 7 of 32

CONFIDENTIAL - PARAQUAT LITIGATION SYNG-PQ-O1>631813
SYNG-PQ-01631813_R



PC Code: 061601 ‘
EPA FILE SYMBOL: 100-RERT

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Conﬁdentxahty
statements were provided.

RESULTS and DISCUSSION:
Individual animals were dosed as follows:
Main Test
Dosing | Animal No. | Sex | Dose level Sort-Term Long-Term
Sequence (mg/kg) Outcome | Outcome

1 1-0 : 175 S S
2 2-0 550 D D
3 30 175 S S
4 4-0 f 550 D D
5 5-0 175 S S
6 6-0 ] ss0 D D

S = survival D = death

AQOT425statpgm (Version: 1.0) Test Results and Recommendations
Acute Oral Toxicity (OECD Test Guideline 425) Statistical Program
Date/Time: Tuesday, November 23, 2004, 12:55:41 PM

Data file name: work.dat

Last modified: 11/23/2004 12:55:41 PM

Test/Substance: paraquat

Test type: Main Test

Limit dose (mg/kg): 5000
Assumed LD50 (mg/kg): Default
Assumed sigma (mg/kg): 0.5

Recommended dose progression: 5000, 1750, 550, 175, 55, 17.5, 5.5, 1.75
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DATA: ' ' -
Test Animal Dose Short-term Long-term

Seq. ID  (mg/ke) Result Result

1 10 175 0 0]
2 20 550 X X
3 30 175 O 0
4 4-0 550 X X
5 50 175 0 0
6 6-0 550 X X

(X =Died, O = Survived)

Dose Recommendation: The main test is complete.
Stopping criteria met: 5 reversals in 6 tests. LR criterion.

SUMMARY OF LONG-TERM RESULTS:
Dose 0O X Total -
175 3 0 3
550 0 3 3
AllDoses 3 3 6

Statistical Estimate based on long term outcomes:
Estimated LD50 = 310.2 (Based on an assumed sigma of 0.5).
Approximate 95% confidence interval 1s 175 to 550.

A. Mortality - As noted in table.

B. Clinical observations - The 3 animals dosed at 175 mg/kg survived, gained weight and
appeared healthy throughout the study.

The 3 animals dosed at 550 mg/kg died by study day 4. One animals was killed in extremis on
study day 3. Signs of toxicity noted in 2/3 animals included hunched posture, piloerection and
laboured respiration and/or decreased respiratory rate. Lethargy and ataxia were also noted in
one animal, as well as emaciation. :

C. Gross Necropsy - No gross internal findings were observed at necropsy for the animals
surviving the study or the one animal killed in extremis. '

Findings at necropsy for the remaining animals included abnormally red lungs,‘dark liver and
dark kidneys.

D. Reviewer’s Conclusions: Agree with study author.
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. ‘Reviewer: Breann Hanson . Date: Nov. 29, 2004
Risk Manager (EPA): Hope Johnson, RM 25

STUDY TYPE: Acute Dermal Toxicity - SD Rat; OPPTS 870.1200; OECD 402

TEST MATERIAL: Paraquat 240 g/l SL Formulation (A7813K) (Paraquat: 22.3%, Batch
Reference: J4267/75-2; green liquid)

CITATION: Pooles, A. (2004) Paraquat 240 g/l SL Formulation (A7813K): Acute Dermal
Toxicity (Limit Test) in the Rat. Laboratory Study Identification: 006/439. Unpublished
study prepared by SafePharm Laboratories Lid. August 3,2004. MRID 46364505.

SPONSOR: Syngenta Crop Protection, Inc., P.0O. Box 18300, Greensboro, NC 2741_9

EXECUTIVE SUMMARY: In an acute dermal toxicity study (MRID 46364505), 5/sex of
(L Sprague-Dawley rats (Age: 8-12 weeks; Weight: 238-268 g males, 208-224 g females; Source:
Charles River (UK) Ltd., Kent, UK) were dermally exposed to a single application of Paraquat
240 g/l SL Formulation (A7813K) (Paraquat: 22.3%, Batch Reference: J4267/75-2; green liquid)
at 2,000 mg/kg. At first only 2 animals were treated (1 male, 1 female). Afterwards an
additional 8 animals were treated. The test material was applied evenly to each exposure area,
approximately 10% of the total BSA, covered with gauze and then semi-occluded with self-
. adhesive bandages for 24 hours. Individual animal body weights were recorded prior to test
' substance administration and again on days 7 and 14, or after death. Clinical checks for mortality
and signs of toxicity were made four times post-application on initial study day and at least once
daily for 14 days. Animals were also graded for dermal irritation (Draize) after removal of the
dressings and once daily for 14 days. All animals were necropsied on study day 14. ‘

2/5 females were killed in extremis during the study. All remaining animals survived the study.

_ Survivors gained weight throughout the study, except for 2 females which lost weight during the
(. first week of the study. Signs of toxicity noted in females included hunched posture, lethargy,
ataxia, decreased respiratory rate, laboured or increased respiration, dehydration, emaciation,
pallor of the extremities and red/brown staining around the snout and eyes. Females recovered
from these symptoms by study day 12. Males appeared normal throughout the study. Dermal
irritation noted during the study included well-defined erythema, crust formation and hardened
light brown-coloured scabs, small superficial scattered scabs and glossy skin. At necropsy,
abnormally red lungs were noted in one of the females killed in extremis. No gross internal

findings were observed at necropsy for the remaining animals.

Dermal LDy, Males => 2,000 mg/kg
: Females => 2,000 mg/kg
Combined => 2,000 mg/kg

Based on the dermal LD, of 2,000 mg/kg, Paraquat 240 g/l SL Formulation (A7813K) is
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. classified as EPA Toxicity Category IIL. ‘ T

This acute dermal study is classified acceptable. It does satisfy the guideline requirement for an
acute dermal study (OPPTS 870.1200; OECD 402) in the rat.

COMPLIANCE: Signed and dated GLP, Quaﬁty Assurance, and Data Confidentiality
statements were provided.

RESULTS and DISCUSSION:

A. Mortality - As noted in table.

B. Clinical observations - 2/5 females were killed in extremis during the study. All remaining
animals survived the study. Survivors gained weight throughout the study, except for 2 females
- which lost weight during the first week of the study. Signs of toxicity noted in females included
. hunched posture, lethargy, ataxia, decreased respiratory rate, laboured or increased respiration,
dehydration, emaciation, pallor of the extremities and red/brown staining around the snout and
eyes. Females recovered from these symptoms by study day 12. Males appeared normal
throughout the study. Dermal irritation noted during the study included well-defined erythema,
crust formation and hardened light brown-coloured scabs, small superficial scattered scabs and

glossy skin.
;\/ : C. Gross Necropsy - At necropsy, abnormally red lungs were noted in one of the females killed
- in extremis. No gross internal findings were observed at necropsy for the remaining animals.

D. Reviewer’s Conclusions: Agree with study author.
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Reviewer: Breann Hanson Date: Nov. 29, 2004
Risk Manager (EPA): Hope Johnson, RM 25

STUDY TYPE: Primary Eye Irritation - NZW Rabbit, OPPTS 870.2400; OECD 405

TEST MATERIAL: Paraquat 240 g/l SL Formulation (A7813K) (Paraquat: 22.3%, Batch
Reference: J4267/75-2; green liquid)

CITATION: Pooles, A. (2004) Paraquat 240 g/l SL Formulation (A7813K): Acute Eye
Trritation in The Rabbits. Laboratory Study Identification: 006/407. Unpublished study

prepared by SafePharm Laboratories Ltd. July 14,2004. MRID 46364506.
SPONSOR: Syngenta Crop Protection, Inc., P.O. Box 18300, Greensboro, NC 27419

EXECUTIVE SUMMARY: In a primary eye irritation study (MRID 46364506), 0.1 mL of
undiluted Paraquat 240 g/l SL Formulation (A7813K) (Paraquat: 22.3%, Batch Reference:
14267/75-2; green liquid) was instilled into the conjunctival sac of the right eye of 3 male young
adult New Zealand albino rabbits (Source: David Percival Ltd., Cheshire, UK). The untreated
left eye served as a control. At first only one animal was treated and an assessment of the initial
pain reaction was made. The two remaining animals were given one drop of local anaesthetic
into both eyes prior to instillation. Animals were then observed at 1, 24, 48, 72 hours and on
days 7, 10, 14, 17, 21 and for two treated eyes on days 24 and 28, post-instillation. Irritz_xtion was

scored according to Draize.

No corneal opacity or iritis was noted at any point during the study. One hour after instillation
3/3 eyes exhibited conjunctivitis redness, chemosis and discharge (scores 1-2). Positive effects
were noted in 2/3 eyes through study day 10. 1 eye experienced positive discharge (score 2)
through study day 24. 1 treated eye exhibited an area of haemorrhage over the nictitating
membrane at 24-hours. Haemorrhaging was noted in all treated eyes at 48 and 72-hours. Fur
loss around the treated eye was noted in 3/3 treated eyes on study days 10, 14 and 17, with this
loss persisting in one eye to the 21-day observation.

The test substance is mildly irritating. In this study, Paraquat 240 g/l SL Formulation (A7813K)
is classified as EPA Toxicity Category IL

This study is classified as acceptable. It does satisfy the guideline requirement for a primary eye
irritation study (OPPTS 870.2400; OECD 405) in the rabbit. .

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided. _
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RESULTS AND DISCUSSION:

Number "positive”/number tested
Hours Days
Observations i 24 § 48 | 72 7 10 14 17 21 24 28 |
l Comeal onloslosjoslony o3 031} 03 073 0/3 0/3 “
Opacity _ :
Iritis . ontostos ool 03 ] 031 03 0/3 0/3 0/3 “
Conjunctivae P
. | Redness* - 3 b3 {33 {33 33 13 4 03 1 03 0/3 0/3 0/3
bt Chemosis* wlistas s josl o3 | 03 8 03 0/3 0/3 0/3
Discharge* ___LQ_ 33 133 133331 23 173 1/3 1/3 1/3 0/3

*Score of 2 or more required to be considered “positive”

A. Observations - No corneal opacity or iritis was noted at any point during the study. One
hour after instillation 3/3 eyes exhibited conjunctivitis redness, chemosis and discharge (scores 1-
., 2). Positive effects were noted in 2/3 eyes through study day 10. 1 eye-experienced positive
' discharge (score 2) through study day 24. 1 treated eye exhibited an area of haemorrhage over
the nictitating membrane at 24-hours. Haemorrhaging was noted in all treated eyes at 48 and 72~
hours. Fur loss around the treated eye was noted in 3/3 treated eyes on study days 10, 14 and 17,
with this loss persisting in one eye to the 21-day observation.

B. Reviewer’s Conclusions: Agree with the study author.
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. Reviewer:  Breann Hanson ‘ Date: Nov. 29,. 2004
Risk Manager (EPA): Hope Johnson, RM 25

STUDY TYPE: Primary Dermal Irritation - NZW Rabbit; OPPTS 870.2500; OECD 404

TEST MATERIAL: Paraquat 240 g/l SL Formulation (A7813K) (Paraquat: 22.3%, Batch
Reference: J4267/75-2; green liquid)

CITATION: Pooles, A. (2004) Paraquat 240 g/l SL Formulation (A7813K): Acute Dermal
Irritation In The Rabbit. Laboratory Study Identification: 006/406. Unpublished study
prepared by SafePharm Laboratories Ltd. July 13,2004. MRID 46364504

SPONSOR: Syngenta Crop Protection, Inc., PO Box 18300, Greensboro, NC 27419

o EXECUTIVE SUMMARY: In a primary dermal irritation study (MRID 46364504), 3 young

. adult New Zealand albino rabbits (1 male, 2 females; Source: David Percival Ltd., Cheshire, UK)
were dermally exposed to 0.5 mL of undiluted Paraquat 240 g/1 SL Formulation (A7813K)
(Paraquat: 22.3%, Batch Reference: J4267/75-2; green liquid). Initially only one animal was
treated and after consideration of the skin reactions in this animal two additional animals were
treated. The test substance was introduced under a gauze patch, placed on the dose site on each
animal and then secured with a strip of surgical adhesive tape for 4 hours. Animals were then

. observed for up to 28 days, to assess the reversibility of skin reactions.. Dermal irritation was

scored according to the Draize system at 1, 24, 48, 72 hours post-patch removal for all animals

and up through study days 7, 10, 14, 17, 21,24 and 28.

One hour post-patch removal well-defined erythema (score 2) and very slight oedema (score 1)
was noted at 2/3 treated sites. This irritation persisted at 72 hours for both treated sites,
_ persisting to the 7-day observation in one animal. Very slight erythema (score 1) was noted at
- the other treated site from 24-hours to study day 14. One animal had extreme weight loss at the
72-hour observation and was killed for bumane reasons. One skin site appeared normal at the
21-day observation while the other site appeared normal on study day 28. -

(Q\
e

Increased salivation, loss of skin elasticity, crust formation, reduced regrowth of fur, loss of skin
flexibility and slight desquamation were also noted during the study.

In this study, the formulation is moderately irritating to the skin. Paraquét 240 g/1 SL
Formulation (A7813K) is classified as EPA Toxicity Category I ‘

This study is classified as acceptable. It does satisfy the guideline requirement for a primary
dermal irritation study (OPPTS 870.2500; OECD 404) in the rabbit. -

COMPLIANCE: Signed and dated GLP, Quality Assurancé, and Data Confidentiality
‘ statements were provided. :
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.‘ RESULTS and DISCUSSION: -

INDIVIDUAL SKIN IRRITATION SCORES

ERYTHEMA/EDEMA
Hours Days
Animal | Sex | :
Number 1 Vsl ag |27 f10f 14 17 1 21 24 § 28

91 M iloolwol o dtojing ol 1/0 0/0 § 0/0 § 0/0 | 0/0

30° F lantonjp2n § 2118 - - - - - - -

31 - amilanl 2z tont2ri > 1 001 00 0/0 | 0/0 §0/0
o Severity of 13/V16/1 1.6/ {16/} 15§ 1/0 ] 05/} 0/0 0/0 { 0/0 § 0/0
R Irritation - Mean | 0.6 | 0.6} 1.0 } 1.0 § 1.0 0

A —

:—_—__—L—;m——-————
» Animal 30 was killed for humane reasons after the 72-hour observation period.
b A reading for erythema and oedema could not be made to crust formation.

A. Observations - One hour post-patch removal well-defined erythema (score 2) and very slight
. oedema (score 1) was noted at 2/3 treated sites. This irritation persisted at 72 hours for both
' treated sites, persisting to the 7-day observation in one animal. Very slight erythema (score 1)
was noted at the other treated site from 24-hours to study day 14. One animal had extreme
weight loss at the 72-hour observation and was killed for humane reasons. One skin site
appeared normal at the 21-day observation while the other site appeared normal on study day 28.

B. Results - Test substance is moderately irritating to the skin.

L/ C. Reviewer’s Conclusions - Agree with study author.
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. Reviewer: Breann Hanson " Date: Nov. 29,2004
' Risk Manager (EPA): Hope Johnson, RM 25

STUDY TYPE: Dermal Sensitization - Guinea Pig; OPPTS 870.2600; OECD 406

TEST MATERIAL: Paraquat (240 g/L) and PP796 (1.5 /L) SL (A7813K)) (Paraquat: 22.3%
wiw, Batch Reference: J4267/75-2; clear green liquid)

CITATION: Merkel, D. (2004) Dermal Sensitization Study in Guinea Pigs (Bueh]ér Method)
with Paraquat (240 g/L) and PP796 (1.5 g/L) SL (A7813K). Laboratory Study Identification:
15409. Unpublished study prepared by Product Safety Laboratories. July 23, 2004. MRID

46364507.

SPONSOR: éyngenta Crop Protection, Inc., P.O. Box 18300, Greensboro, NC 27419

-~

S EXECUTIVE SUMMARY: Ina dermal sensitization study (MRID 46364507) with Paraquat
(240 g/L) and PP796 (1.5 g/L) SL (A7813K) (Paraquat: 22.3% Wiw, Batch Reference: J4267/75-
2; clear green liquid), 30 male young adult Hartley guinea pigs (Weight: 382-480 g males;
Source: Elm Hill Breeding Labs, Chelmsford, MA) were tested using the Buehler method. Once
a week for 3 weeks, 0.4 mL of a 10% w/w mixture of the test substance in distilled water was
applied to the dose site of each animal using a lint patch and secured with surgical tape to 20 test

.: animals. After 6 hours of exposure, the patches were removed. 24 and 48 hours after each
' induction the animals were scored for dermal irritation. Thirteen days after the last induction

dose challenge doses of 0.2 mL of a 1% wi/w mixture of the test substance in distilled water and
a 0.3% w/w mixture were applied to the right side of the test animals and to a set of 10 naive
control guinea pigs for 6 hours. Approximately 24 and 48 hours after challenge, the animals
were graded for dermal iritation. The procedures were validated using alpha-
Hexylcinnamaldehyde (HCA) as the positive control substance.

C’ ~ All animals survived and appeared healthy throughout the study. During the induction phase of
the study, very faint to faint erythema (score 0.5-1) was noted for most of the treated sites.
During the challenge phase, very faint erythema (score 0.5) was noted for 12/20 test sites treated
with the 1% w/w mixture at the 24 hour reading. Irritation persisted at 5/20 to 48 hours. Naive
controls treated with the 1% w/w mixture exhibited very faint erythema at 2/10 treated sites at
the 24 hour reading. Irritation cleared from these sites by 48 bours. -Very faint erythema was
noted for 2/20 test sites treated with the 0.3% wiw mixture, with irritation clearing by 48 hours.
In control animals, very faint erythema was noted for 2/10 treated sites, with irritation clearing by

48 hours.

Based on the results of this study, Paraquat (240 g/Ly and PP796 (1.5 g/L) SL (A7813K) does not
have to be labeled as a dermal sensitizer. .

This study is classified as acceptable. It does satisfy the guideline requirement for a primary
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.ﬁ dermal sensitization study (OPPTS 870.2600; OECD 406) in the Guineapig . -

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided.

1. PROCEDURE

" A. Induction - Once a week for 3 weeks, 0.4 mL of a 10% w/w mixture of the test substance in
distilled water was applied to the dose site of each animal using a lint patch and secured with
surgical tape to 20 test animals. After 6 hours of exposure, the patches were removed. 24 and 48
hours after each induction the animals were scored for dermal irritation. '

B. Challenge - Thirteen days after the last induction dose challenge doses of 0.2 mL of 2 1%

wiw mixture of the test substance in distilled water and a 0.3% w/w mixture were applied to the
() right side of the test animals for 6 hours. Approximately 24 and 48 hours after challenge, the
~ animals were graded for dermal irritation.

C. Naive Controls - A naive control group of 10 animals were tested with 0.2 mL of the 1%
w/w and 0.3% w/w mixture at challenge only.

II. RESULTS and DISCUSSION:

. A. Reactions and duration - All animals survived and appeared healthy throughout the study.
During the induction phase of the study, very faint to faint erythema (score 0.5-1) was noted for
most of the treated sites. During the challenge phase, very faint erythema (score 0.5) was noted
£or 12/20 test sites treated with the 1% w/w mixture at the 24 hour reading. Irritation persisted at
5/20 to 48 hours. Naive controls treated with the 1% w/w mixture exhibited very faint erythema

_ at 2/10 treated sites at the 24 hour reading. Irritation cleared from these sites by 48 hours. Very
C) faint erythema was noted for 2/20 test sites treated with the 0.3% w/w mixture, with irritation
clearing by 48 hours. In control animals, very faint erythema was noted for 2/10 treated sites,
with irritation clearing by 48 hours. :

B. Positive control - Results were appropriate with a HCA study to validate test procedures.
The positive control study was completed July 2, 2004. This test was completed July 23, 2004.

C. Reviewer’s Conclusions: Agree with study author.
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Reviewer: Breann Hanson " Date: Nov. 29, 2004
Risk Manager (EPA): Hope Johnson, RM 25

| STUDY TYPE: Acute Oral Toxicity - Wistar rat; OPPTS 870.1 100; OECD 425

TEST MATERIAL: Paraquat 200 g/I SL Formulation (A3879BU) (Paraquat: 18.416%, Batch
Reference: J6470/11/1; clear green liquid)

CITATION: Johnson, I. (2003) Paraquat 200 g/l SL Formulation (A3 879BU): Acute Oral
Toxicity Study in the Rat - Up and Down Procedure. Laboratory Study Identification:
AR7304. Unpublished study prepared by Central Toxicology Laboratory. July 15,2003.

MRID 46364515.

SPONSOR: éyngenta Crop Protection, Inc., P.O. Box 18300, Greensboro, NC 27419

EXECUTIVE SUMMARY: In an acute oral toxicity study (MRID 46364515), 7 female Wistar

- Alpk rats (Age: 8-12 weeks, Weight: 166-254 g; Source: Rodent Breeding Unit, Cheshire, UK)

were given a single oral dose of Paraquat 200 g/l SL Formulation (A3879BU) (Paraquat:

18.416%, Batch Reference: J6470/11/1; clear green liquid) by oral gavage. The study was
initiated at a dose of 175 mg/kg in one female, and due to survival of that animal an additional 6

females were dosed at either 175, 550 or 2,000 mg/kg following the up-and-down procedure.
Individual animal body weights were recorded prior to test substance administration and again on
days 8 and 15, or at death. Clinical checks for mortality and signs of toxicity were made
immediately post-dosing and a further twice on initial study day and at least once daily for 15
days. All animals were necropsied on study day 15, or as soon as possible after death.

The 1 animal dosed at 175 mg/kg survived, gained weight and appeared healthy throughout the
study. No gross internal findings were observed at necropsy.

1/3 animals dosed at 550 mg/kg were killed in extremis on study day 6. The surviving animals
either gained weight or equalled their initial body weight by the end of the study. Slight toxicity
was seen until study day 4 in one animal, while the other animal showed no signs of toxicity. No

gross internal findings were observed at necropsy.

3/3 animals dosed at 2,000 mg/kg died during the study. One was found dead on study day 1,
one was found dead on study day 2 and the remaining was killed in extremis on study day 2. At
necropsy, findings included contents of the stomach and/or intestines stained blue, staining of the

mouth and fluid stomach contents were noted.
Oral LDy, Females = 550 mg/kg (95% ClL.=186.5t0 1640)

Based on the LDy, in female rats, Paraquat 200 g/l SL Formulation (A3879BU) is classified as
EPA Toxicity Category 1L . _
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.-1‘ This acute oral study is classified as acceptable. It does satisfy the 'guideline requirement for an
acute oral study (OPPTS 870.1100; OECD 425} in the rat.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
‘statements were provided. ’

RESULTS and DISCUSSION:
Individual animals were dosed as follows:
Main Test
Dosing | Animal No. | Sex | Dose level Sort-Term Long-Term
Sequence | (mghke) Outcome Outcome

1 2 175 S S
O 2 | » 550 S S
3 47 . 2000 D D
4 563 550 S S
5 34 2000 D D
. 6 48 550 S D
7 130 2000 D D

S =survival D =death

AOT425statpgm (Version: 1.0) Test Results-and Recommendations
Acute Oral Toxicity (OECD Test Guideline 425) Statistical Program

Date/Time: Wednesday, November 24, 2004, 12:33:46 PM

Data file name: work.dat
Last modified: 11/24/2004 12:33:46 PM

Test/Substance: paraquat (200 g/1)
Test type: Main Test

Limit dose (mg/kg): 2000
Assumed LD50 (mg/kg): Default
Assumed sigma (mg/kg): 0.5

Recommended dose progression: 2000, 550, 175, 55,17.5,5.5,1.75
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DATA:

Test Animal Dose Short-term Long-term

Seq. ID (mg/kg) Result Result

1 21 115 0 O
2 32 55 0 0
347 2000 X X
4 563 550 O - O
5 34 2000 X X
6 48 550 O X
7 130 2000 X X

(X =Died, O = Survived)

Dose Recommendation: The main test is complete.
Stopping criteria met: 5 reversals in 6 tests.

SUMMARY OF LONG-TERM RESULTS:

Dose O X Total

17 1 0 1
550 2 1
2000 0 3 3

AllDoses 3 4 7
Statistical Estimate based on long term outcomes:

Estimated LD50 = 550 (The one dose with partial response).

95% PL Confidence interval is 186.5 to 1640.

A. Mortality - As noted in table.

B. Clinical observations - The 1 animal dosed at 175 mg/kg survived, gained weight and

appeared healthy throughout the study.

1/3 animals dosed at 550 mg/kg were killed in extremis on study day 6. The Sufﬁving animals
either gained weight or equalled their initial body weight by the end of the study. Slight toxicity
was seen until study day 4 in one animal, while the other animal showed no signs of toxicity.

3/3 animals dosed at 2,000 mg/kg died during the study. One was found dead on study day 1, |
one was found dead on study day 2 and the remaining was killed in extremis on study day 2.
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. C. Gross Necropsy - No gross internal findings were observed at necropsy for the animals
dosed at 175 or 550 mg/kg. .

At necropsy, findings for animals dosed at 2,000 mg/kg included contents of the stomach and/or
intestines stained blue, staining of the mouth and fluid stomach contents were noted.

D. Reviewer’s Conclusions: Agree with study author.
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' Reviewer: Breann Hanson Date: Nov. 29, 2004
Risk Manager (EPA): Hope Johnson, RM 25

STUDY TYPE: Acute Dermal Toxicity - Wistar Rat; OPPTS 870.1200; OECD 402

TEST MATERIAL: Paraquat 200 g/l SL Formulation (A3879BU) (Paraquat: 18.416%, Batch
Reference: J6470/11/1; clear green liquid)

CITATION: Johnson, I. (2003) Paraquat 200 g/l SL Formulation (A3879BU): Acute Dermal
Toxicity Study in the Rat. Laboratory Study Identification: CR3618. Unpublished study
prepared by Central Toxicology Laboratory. July 16, 2003. MRID 46364514.

- SPONSOR: Syngenta Crop Protection, Inc., P.O. Box 18300, Greensboro, NC 27419

“ EXECUTIVE SUMMARY: In an acute dermal toxicity study (MRID 46364514), 15/sex of
C ! Wistar Aplk rats (Age: 8-12 weeks; Weight: 245-322 g males, 176-277 g females; Source:

Rodent Breeding Unit, Cheshire, UK) were dermally exposed to a single application of Paraquat
200 g/l SL Formulation (A3879BU) (Paraquat: 18.416%, Batch Reference: J6470/11/1; clear
green liquid) at either 500, 1,000 or 2,000 mg/kg. The test material was applied to the shorn
back of each animal for 24 hours using an occlusive dressing. Individual animal body weights
were recorded prior to test substance administration and again on days 8 and 15, or after death.

. Clinical checks for mortality and signs of toxicity were made twice post-application on initial
study day and at least once daily for 15 days. Animals were also graded for dermal irritation
(Draize) after removal of the dressings and once daily for 14 days. All animals were necropsied
on study day 15, or as soon as possible after death.

1/5 male dosed at 500 mg/kg was killed in extremis on study day 4. The remaining 4/5 males and
5/5 females survived the study. One female failed to gained body weight. There were no signs
S of toxicity in the surviving animals. Scabs and wet sores were apparent on some animals while
Q moderate skin irritation, persisting to study termination, was noted in all animals. At necropsy,
‘the male killed in extremis was noted as having stained fur and nares. Animals that survived to
study termination were noted as having scabs and, in addition, females had thickened scaly skin.

3/5 males dosed at 1,000 mg/kg were found dead on study days 3 or 4 while 1/5 females were
killed in extremis. All remaining animals survived the study and gained weight. There were no
signs of toxicity in the surviving animals. Slight to moderate skin irritation, scabs and wet sores
were apparent on animals. At necropsy, the males killed in extremis had no gross internal
findings while the female had discoloured liver, lungs and nares, scabs and froth in the lumen.
Animals that survived to study termination were noted as having scabs and, in addition, males

had thickened skin.

All animals dosed at 2,000 mg/kg were found dead or killed in extremis on study day 2 or 3.
Slight or moderate skin irritation was noted in most animals. At necropsy staining of the fur was
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.‘-\, noted on all animals and several animals had distended stomachs while two had staining of the
mouth or nares. :

Dermal LD, Males => 805 mg/kg (95% C.I= 423;1264 mg/kg)
: Females => 1,231 mg/kg (95% C.1. = 928-1632 mg/kg)

Based on the dermal LD, of 805 mg/kg and 1,231 mg/kg, Paraquat 200 g/l SL Formulation
(A3879BU) is classified as EPA Toxicity Category II.

This acute dermal study is classified acceptable. It does satisfy the guideline requirement for an
acute dermal study (OPPTS 870.1200; OECD 402) in the rat.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided.

(5  RESULTS and DISCUSSION:

‘ 500 S 1/5 05 1/10

1000 3/5 1/5 4/10
| 2000 55 5/5 1010 |
A. Mortality - As noted in table.
(/“} B. Clinical observations - 1/5 male dosed at 500 mg/kg was killed in extremis on study day 4.
= The remaining 4/5 males and 5/5 females survived the study. One female failed to gained body

weight. There were no signs of toxicity in the surviving animals. Scabs and wet sores were
apparent on some animals while moderate skin irritation, persisting to study termination, was
noted in all animals.

3/5 males dosed at 1,000 mg/kg were found dead on study days 3 or 4 while 1/5 females were
killed in extremis. All remaining animals survived the study and gained weight. There were no
signs of toxicity in the surviving animals. Slight to moderate skin iritation, scabs and wet sores

were apparent on animals.

All animals dosed at 2,000 mg/kg were found dead or killed in extremis on study day 2 or 3.
Slight or moderate skin irritation was noted in most animals.
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C. Gross Necropsy - In animals dosed at 500 mg/kg, at necrdpsy the male killed in extremis was

noted as having stained fur and nares. Animals that survived to study termination were noted as

having scabs and, in addition, females had thickened scaly skin.

'In animals dosed at 1000 mg/kg, at necropsy the males killed in extremis had no gross internal
findings while the female had discoloured liver, lungs and nares, scabs and froth in the lumen.
Animals that survived to study termination were noted as having scabs and, in addition, males

had thickgned skin.

In animals dosed at 2000 mg/kg, at necropsy staining of the fur was noted on all animals and

several animals had distended stomachs while two had staining of the mouth or nares.

D. Reviewer’s Conclusions: - Agree with study author. |

Rt
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.‘ Reviewer:  Breann Hanson | Date: Nov. 29, 2004
Risk Manager (EPA): Hope Johnson, RM 25

STUDY TYPE: Primary Eye Irritation - NZW Rabbit, OPPTS 870.2400; OECD 405

TEST MATERIAL: Paraquat 200 g/l SL Formulation (A3879BU) (Paraquat: 18.416%, Batch
Reference: J6470/11/1; clear green liquid)

- CITATION: Johnson, 1. (2003) Paraquat 200 g/l SL Formulation (A3879BU): Eye Imitation
Study in the Rabbit. Laboratory Study Identification: FB6020. Unpublished study prepare

by Central Toxicology Laboratory. August 1,2003. MRID 46364512. -
SPONSOR: Syngenta Crop Protection, Inc., P.O. Box 18300, Greensboro, NC 27419

EXECUTIVE SUMMARY: In a primary eye irritation study (MRID 46364512), 0.1 mL of
C3 undiluted Paraquat 200 g/l SL Formulation (A3879BU) (Paraquat: 18.416%, Batch Reference:
J6470/11/1; clear green liquid) was instilled into the conjunctival sac of the left eye of 3 female
young adult New Zealand albino rabbits (Source: Charles River UK Ltd., Kent, UK and Harlan
Interfauna UK Ltd., Oxfordshire, UK). The untreated right eye served as a control. At first only
one animal was treated and an assessment of the initial pain reaction was made. Animals were

then observed at 1, 24, 48, 72 hours and on days 4,7, 10, 14-and 17 days post-instillation.
. Irritation was scored according to Draize. .

1 hour after instillation 3/3 eyes exhibited slight corneal opacity (score 1), iritis (score 1),
conjunctivitis redness, chemosis and discharge (scores 1-2). All signs of irritation were resolved
by study day 17, apart from slight discharge in 2 animals. Positive effects cleared within 10 days.
Additional signs noted included comprised lachrymatory, Harderian or mucoid discharge,
erythema, oedema, thickening and convolution of the eyelids, haemorrhage of the conjunctiva
. and nictitating membrane, dried secretion around the periorbital skin, irregular corneal surface
C) and hair loss around the periorbital area. Two animals also exhibited salivation and few faeces.

The test substance is moderately irritating. In this study, Paraquat 200 g/l SL Formulation
(A3879BU) is classified as EPA Toxicity Category II.

This study is classified as acceptable. It does satisfy the guideline requirement for a primary eye
irritation study (OPPTS 870.2400; OECD 405) in the rabbit. '

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided.
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|

RESULTS AND DISCUSSION:
Number "positive”/number tested "
Hours
Days
Observations | 1 24| s 7 | 4 7 | 10 | 4
Comneal m oz | s | oz |os]|os|os]on
Opacity
Iritis 3/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
Conjunctivae
.l:f\} Redness* 2/3 3/3 3/3 3/3 3/3 2/3 0/3 -0/3 0/3
- Chemosis* 213 1. 33 | 1/3 0/3 0/3 0/3 0/3 0/3 0/3
Discharge* 3/3 0/3 1/3 1/3 1/3 0/3 2/3 2/3 0/3 H

*Score of 2 or more required to be considered “positive”

A. Observations - 1 hour after instillation 3/3 eyes exhibited slight corneal opacity (score 1),
iritis (score 1), conjunctivitis redness, chemosis and discharge (scores 1-2). All signs of irritation

were resolved by study day 17, apart from slight discharge in 2 animals. Positive effects cleared
within 10 days. Additional signs noted included comprised lachrymatory, Harderian or mucoid
discharge, erythema, oedema, thickening and convolution of the eyelids, haemorrhage of the
conjunctiva and nictitating membrane, dried secretion around the periorbital skin, irregular
comeal surface and hair loss around the periorbital area. Two animals also exhibited salivation

and few faeces.

S

B. Reviewer’s Conclusions: Agree with the study author.
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. Reviewer:  Breann Hanson Date: Nov. 29, 2004
Risk Manager (EPA): Hope Johnson, RM 25 :

STUDY TYPE: Primary Dermal Irritation - NZW Rabbit; OPPTS 870.2500; OECD 404

TEST MATERIAL: Paraquat 200 g/t SL Formulation (A3 879BU) (Paraquat: 18.416%, Batch
Reference: J6470/11/1; clear green liquid)

CITATION: Johnson, 1. (2003) Paraquat 200 g/l SL Formulation (A3879BU): Skin Irritation
Study in the Rabbit. Laboratory Study Identification: EB5012. Unpublished study prepared

by Central Toxicology Laboratory. May 22,2003. MRID 46364513.

SPONSOR: Syngenta Crop Protection, Inc., P.O. Box 18300, Greensboro, NC 2741 9

[ EXECUTIVE SUMMARY: In a primary dermal irritation study (MRID 46364513), 3 female
! young adult New Zealand albino rabbits (Source: Charles River UK Ltd., Kent, UK) were :
dermally exposed to 0.5 mL of undiluted Paraquat 200 g/l SL Formulation (A3879BU)
(Paraquat: 18.416%, Batch Reference: J6470/11/1; clear green liquid). Initially only one animal
was treated and after consideration of the skin reactions in this animal two additional animals
were treated. The test substance was applied to the left flank of each animal, covered with a
gauze patch and secured with a strip of surgical tape for 4 hours. Animals were then observed
. for up to 34 days to assess the reversibility of skin reactions.. Dermal irritation was scored
according to the Draize system at 1, 24, 48, 72 hours post-patch removal for all animals and in

intervals for up to 34 days.

One hour post-patch removal very slight erythema (score 1) was noted at 2/3 treated sites.

Irritation increased thereafter. At 72 hours very slight to moderate erythema (score 1-2) was

noted in all animals, as well as very slight to slight oedema (score 1-2) for 2/3 animals.

Erythema and oedema was seen in all animals up through 11 days, but not after. Additional signs

(o of irritation noted included desquamation, scabbing, wrinkling, thickening and areas of new skin.
Animals recovered from all signs of dermal irritation by study day 34.

In this study, the formulation is slightly irritating to the skin. Paraquat 200 g/l SL Formulation
(A3879BU) is classified as EPA Toxicity Category IV.

This study is classified as acceptable. It does satisfy the guideline requirément for a primary
dermal irritation study (OPPTS 870.2500; OECD 404) in the rabbit. '

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided. -
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@  resuLsaapiscussion:

INDIVIDUAL SKIN IRRITATION SCORES

ERYTHEMA/EDEMA
Hours Days

Animal | Sex ‘ -

Number 1 24 48 72 4 7 8 11

62 0/0 1/0 1/0 1/0 1/1 NA* | 2/1 | 2/1

72 ¥ 1/0 1/1 2/1 2/1 2/1 2/0 | NA* 0/0

73 1/0 1/1 2/2 2/2 2/2 2/0 § NA* [ 0/0
- Severity of 0.66/ 1.0/ 1.66/ 1.66/ | 1.66/ 2/ 2/ 0.66/
i_J) . | Imitation-Mean | 0.0 0.66 1.0 1.0 1.33 0 1 0.33

Score :

*NA - animal was not scored.

A. Observations - One hour post-patch removal very slight erythema (score 1) was noted at 2/3
treated sites. Irritation increased thereafter. At 72 hours very slight to moderate erythema (score
1-2) was noted in all animals, as well as very slight to slight oedema (score 1-2) for 2/3 animals.

. Erythema and oedema was seen in all animals up through 11 days; but not after. Additional signs
of irritation noted included desquamation, scabbing, wrinkling, thickening and areas of new skin.
Animals recovered from all signs of dermal irritation by study day 34.

B. Results - Test substance is slightly irritating to the skin.

C. Reviewer’s Conclusions - Agree with study author.

—~

,

(
.
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PC Code: 061601
EPA FILE SYMBOL: 100-RERT

 Reviewer: Breann Hanson Date: Nov. 29, 2004

Risk Manager (EPA): Hope Johnson, RM 25

STUDY TYPE: Dermal Sensitization - Guinea Pig; OPPTS 870.2600; OECD 406

TEST MATERIAL: Paraquat 200 g/l SL Formulation (A3879BU) (Paraquat: 18.416%, Batch
Reference: J6470/11/1; clear green liquid)

CITATION: Johnson, 1. (2003) Paraquat 200 g/l SL Formulation (A3879BU): Skin
Sensitization Study in the Guinea Pig. Laboratory Study Identification: GG7729.
Unpublished study prepared by Central Toxicology Laboratory. August 26,2003. MRID
46364516.

SPONSOR: Syngenta Crop Protection, Inc., P.O. Box 18300, Greensboro, NC 27419

EXECUTIVE SUMMARY: In a dermal sensitization study (MRID 46364516) with Paraquat
200 g/l SL Formulation (A3879BU) (Paraquat: 18.416%, Batch Reference: 16470/11/1; clear
green liquid), 30 female young adult Hartley guinea pigs (Weight: 300-344 g males; Source:
Harlan Interfauna UK Ltd., Oxon, UK) were tested using the Buehler method. Three times a
week for 3 weeks, 0.4 mL of a 25% w/v mixture of the test substance in distilled water (for the
first 3 inductions) or a 10%w/v mixture (for the final 6 inductions) was applied to the dose site of
each animal using a lint patch and covered with an occlusive dressing to 20 test animals. During
this phase 10 naive control guinea pigs were treated in the same manner but with deionized water
only. After 6 hours of exposure, the patches were removed. 24 hours after each induction the
animals were scored for dermal irritation. Two weeks after the last induction dose challenge .
doses of 0.1-0.2 mL of a 10% w/v mixture of the test substance in distilled water and a 5% w/v
mixture were applied to either flank of the test animals and to the naive control guinea pigs for 6
hours. Approximately 24 and 48 hours after challenge, the animals were graded for dermal
irritation. The procedures were validated using alpha-Hexylcinnamaldehyde (HCA) as the
positive control substance.

Irritation was noted for all test animals during the induction phase while there were no signs of
irritation in any of the control animals. There were no signs of irritation in any animal at
challenge. One test animal was humanely killed prior to the 7" induction due to severe signs of

toxicity.

Based on the results of this study, Paraquat 200 g/l SL Formulation (A3879BU) does not have to
be labeled as a dermal sensitizer.

This study is classified as acceptable. It does satisfy the guideline requirement for a primary
dermal sensitization study (OPPTS 870.2600; OECD 406) in the Guinea pig .

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
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PC Code: 061601 )
EPA FILE SYMBOL: 100-RERT

. statements were provided. -

I. PROCEDURE

"A. Induction - Three times a week for 3 weeks, 0.4 mL of a 25% w/v mixture of the test
substance in distilled water (for the first 3 inductions) or a 10%w/v mixture (for the final 6
inductions) was applied to the dose site of each animal using a lint patch and covered with an
occlusive dressing to 20 test animals. During this phase 10 naive control guinea pigs were
treated in the same manner but with deionized water only. After 6 hours of exposure, the patches
were removed. 24 hours after each induction the animals were scored for dermal irritation.

B. Challenge - Two weeks after the last induction dose challenge doses of 0.1-0.2 mL of a 10%

w/v mixture of the test substance in distilled water and a 5% w/v mixture were applied to either

flank of the test animals and to the naive control guinea pigs for 6 hours. -Approximately 24 and
- 48 hours after challenge, the animals were graded for dermal irritation.

C. Naive Controls - A naive control group of 10 animals were tested with the test substance at
challenge only.

II. RESULTS and DISCUSSION:

A. Reactions and duration - Irritation was noted for all test animals during the induction phase

. while there were no signs of irritation in any of the control animals. There were no si gns of
irritation in any animal at challenge. One test animal was humanely killed prior to the 7
induction due to severe signs of toxicity.

B. Positive control - Results were appropriate with a HCA study to validate test procedures.
The positive control study was completed May 31,2003 This test was completed May 2,2003.

N C. Reviewer’s Conclusions: Agree with study author.

o
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PC Code: 061601
EPA FILE SYMBOL: 100-RERT

1. DP BARCODE: D309349
2. PC CODE: 061601

3. CURRENT DATE: 29/NOV/2004

4. TEST MATERIAL:

green liquid)

* Paraquat 240 g/l SL Formulation (A7813K) (Paraquat: 22.3%, Batch Reference: J4267/75-2;

b Paraquat (240 g/L) and PP796 (1.5 g/L) SL (A7813K) (Paraquat: 22.3% w/w, Batch Reference:

J4267/75-2; clear green liquid)

© Paraquat 200 g/l SL Formulation (A3879BU) (Paraquat: 18.416%, Batch Reference:

J6470/11/1; clear green liquid)

Study/Species/Lab
_ MRID Results Pl P

Study # /Date | N
Acute oral toxicity/rat* 46364503 LDy, =310mgkg (95% |11 A
SafePharm Laboratories Ltd. C.I=175-550 mg/kg)
006-438/08-03-2004 (females)
Acute dermal toxicity/rat ® 46364505 | LDy, > 2,000 mg/kg 411 A
SafePharm Laboratories Ltd. (males, females '
006-439/08-03-2004 combined)
Primary eye irritation/rabbit * 46364506 | no corneal opacity or iritis | II A
SafePharm Laboratories Ltd. noted. 3/3 conjunctivitis
006-407/07-14-2004 at 1 hour, no positive

effects on day 28

Primary dermal irritation/rabbit* | 46364504 | moderate irritant 11 A
SafePharm Laboratories Ltd.
006-406/07-13-2004
Dermal sensitization/guinea pig ° 46364507 | is not a sensitizer - A
Product Safety Laboratories '
15409/07-23-2004

Core Grade Key: A =Acceptable, S = Supplementary, U = Unacceptable, W = Waived
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PC Code: 061601
EPA FILE SYMBOL: 100-RERT

Study/Species/Lab

Core
Grade l

. MRID Results g’;
Study # /Date )
|l Acute oral toxicity/rat © 146364515 | LD =550mg/kg (95% (III | A
Central Toxicology Laboratory C.1=186.5 - 1640 mg/kg)
AR7304/07-15-2003 (females)
Acute dermal toxicity/rat® | 46364514 | LDy, = 805 mg/kg (males) | II A
Il Central Toxicology Laboratory LD,,= 1231 mg/kg - "
CR3618/07-16-2003 (females)
Primary eye irritation/rabbit © 46364512 | 3/3, opacity, iritis, I A
Central Toxicology Laboratory conjunctivitis at 1 hour,
FB6020/08-01-2003 no positive effects on day
10.
Primary dermal irritation/rabbit® | 46364513 élight irritant IV |A
Central Toxicology Laboratory
EB5012/05-22-2003
Dermal sensitization/guinea pig © | 46364516 | is not a sensitizer - A
Central Toxicology Laboratory '
GG7729/08-26-2003
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Syngenta Crop Protection, Inc.
P.0. Box 18300

Greensboro, NC 27419-8300
Www.syngenta.com -

® syngenta

FEDERAL EXPRESS
June 19, 2006

Mr. Jim Tompkins, PM 25

Document Processing Desk

Office of Pesticide Programs (7504P)
U.S. Environmental Protection Agency
Room S-4900, One Potomac Yard
2777 South Crystal Drive

Arlington, VA 22202-4501

SUBJECT: SUBMISSION OF ADDITIONAL INFORMATION RELATED TO SAFETY
IMPROVEMENT OF GRAMOXONE INTEON, EPA REG. NO. 100-1217

’

Dear Mr. Tompkins:

Syngenta Crop Protection is herein submitting additional information related to the safety
' . improvement of Gramoxone Inteon. This information was presented at a meeting with USEPA on -
‘ April 24, 2006. Included are:

1) Attachment A: Gramoxone Inteon and Improved Safety, a document reviewing the
information presented at the meeting by Dr. Mike Clapp,

2) Autachment B: A review of global paraquat incidence data,

3) Attachment C:-Declaration of Sir Colin Berry

4) A study, not previously submitted; “Gramoxone Effects of Increased Emetic Levels on
Toxicokinetics in the Dog” which is listed on the attached Transmittal Document.

This information is submitted for informational purposes. The submission is outside the scope of
PRIA. If you have any questions regarding this submission please contact me at 336-632-6324.

Kind Regards,

rry Wells
enior Regulatory Product Manager
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VOLUME 1 OF 2 OF SUBMISSION T
(TRANSMITTAL DOCUMENT)

1. Name and Address of Submitter

Syngenta Crop Protection, Inc.
P.O. Box 18300
Greensboro, NC 27419

2. Regulatory Action in Support of which this Package is Submitted
SUBMISSION OF ADDITIONAL INFORMATION RELATED TO SAFETY
IMPROVEMENT OF GRAMOXONE INTEON, EPA REG. NO. 100-1217

3. Transmittal Date

6/19/2006

4. List of Submitted Studies

MRID VOLUME || STUDY EPA GUIDELINE
NUMBER NUMBER TITLE NUMBER
10F2 Transmittal document NA
- 20F2 Effects of Increased Emetic Levels on NA
Toxicokinetics in the Dog;(XD1328,
026698-RES,T003396-06),

(090032¢b801 feed9),(445557)

qzﬂ;{h}ow;
COMPANY OFFICIAL: JERRY WELLS s
(NAME) (SIGNATURE)
COMPANY NAME: SYNGENTA CROP PROTECTION, INC.
COMPANY CONTACT: JERRY WELLS 336.632-6324
(NAME) (PHONE)
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ATTACHMENT A:

GRAMOXONE INTEON AND IMPROVED
SAFETY, A DOCUMENT REVIEWING THE
INFORMATION PRESENTED AT THE

MEETING BY DR. MIKE CLAPP
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A listing of the formulations discussed in this document is given below,

Product Reference tParaguar a.i.Jlmeon Technology Comments
concentratio, (Y or N)

Gramoxone 200/ No " Global formulation, not registered in US

Gramoxone US 360 gAt No Registered in US as Cyclone Concentrate

{alternative brand name Gramoxone Max)
US Voluntary cancellation requested

nteon 200 g/l Yes  [Global formulation, not registered in US,
separation problems
also called A3879BY)
nteon US 240 g/t "~ VYes Registered in US as Gramoxone Inteon
r {also called A7813K)
2-
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GRAMOXONE INTEON AND IMPROVED SAFETY X -
1. Introduction

Gramoxone Inteon (referred to as Inteon or Inteon US hereafter in this. document) is a
novel formulation of paraquat developed by Syngenta. The formulation was specifically
developed to improve the acute oral toxicity in the event of ingestion by humans. To
test the new formulation, the dog was selected as the most appropriate surrogate for
humans. Tests in the dog indicate a significant improvement in acute oral toxicity
indicated by reduced paraquat absorption and survival.  All dogs survived a dose
containing greater than ten times the amount of paraquat shown to be lethal to dogs with
non-Inteon formulations (referred to as Gramoxone or Gramoxone US hereafter in this
document) in previous studies. The principle components of the formulation
responsible for this improvement are a natural alginate (that causes the liquid formulation
to gel under the acidic conditions of the stomach), emetic and purgative. This
technology is expected to result in fewer deaths following accidental or intentional
paraquat ingestions in humans.

2. Rationale for reduced oral toxicity in the Inteon formulation

Inteon formulations have been designed to offer improved oral safening compared to
previously registered Gramoxone formulations through a reduction’in the amount of
paraquat absorbed following ingestion. A natural alginate that immediately gels when
entering the low pH environment of the stomach has been included in Inteon
formulations. The amount of emetic has also been increased three-fold in Inteon
formulations compared to the currently sold Gramoxone formulation. The increase in
emetic was made to ensure efficacy of the emetic after gelling of the formulation in the
stomach. The purpose of these changes is to cause the formulation to gel in the stomach
and for the gel mass in turn to cause the pyloric valve at the base of the stomach to
constrict, holding paraquat in the stomach and allowing the critical time needed for the
emetic to reach the brain and cause vomiting. Paraquat expelled in this manner does not
reach the intestine where most absorption would occur, thereby minimizing exposure
(Heylings et al 1991). A purgative, magnesium sulphate is also added to the Inteon
formulation to help purge any product that does pass into the intestines, further
minimizing exposure time. '

3.  Method of assessing improvement in oral toxicity of Inteon

In order to investigate the benefit of the combination of alginate gelling and emetic
effect, as well as evaluate consequent oral safening, a vomiting species is required and
the dog was selected (see No. 8 for additional considerations for selecting the dog as a
surrogate for humans). Oral safening (degree of toxicity) has been evaluated for the
Inteon formulations by measuring plasma paraquat levels in the dog after administration.
Due to animal welfare concerns, lethality studies with paraquat in the dog are not
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. permitted under the animal experimentation Project Licence administered through the UK
Home Office. The main parameters evaluated to reflect the paraquat absorbed following

oral dosing have been the peak plasma level and the 24 hour area under the curve (AUC)

value. For the same animal welfare reasons, no concurrent Gramoxone dose response

was included in the study design as all doses except the lowest have been shown to be

lethal to the dog or are above such a lethal dose. Two formulations are reported, Inteon

(a 200g/1 paraquat formulation with built in wetters for use outside the US and Inteon US

(a 240g/1 paraquat formulation without built in wetters for use in the US). The basic

study design was to dose three dogs with a dose (8 mg paraquat/kg bw) just below the 1074 , K5

lethal threshold for Gramoxone (approximately 10 mg paraquat/kg bw) and monitor Y

paraquat plasma levels. The same dogs would be dosed 30 days later at a higher dose if

they met certain health criteria. The doses used in the assessment of Inteon were 8, 16,

32,64, and 128mg/kg bw. The Inteon US assessment was done after that of Inteon and

based on-the Inteon results, the Inteon US doses selected were 32, 64, and 128mg/kg bw.

4. The lethal dose of non- Inteon paraquat formulations in the dog

The established toxicity of Gramoxone in the dog from studies in1987 is shown in

Figure 1, where the peak plasma level is correlated with deaths observed. This provides
a rationale for not testing Gramoxone at doses higher than 8mg/kg since these would be
expected to result in mortality (Swain 2005; Cockrill and Goburdhum 1988). The
.A ' calculated LD50 was 12 mg/kg, which is consistent with Widdop et al (1977) who %

‘ reported deaths at 10mg/kg bw.

S W Wik N ColS d

Figure 1 (Dg?
& 0¥ ILMI“’(
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5. The effect of increasing emetic levels in non- Inteon formulations on
reducing oral toxicity in dog

The effect of increasing the emetic level in a Gramoxone (non- Inteon) formulation was
established in a research study in 1990. The peak plasma levels are shown in Figure 2
and the 24h area under the curve (AUC) are shown in Figure 3. Increasing the amount
of emetic in Gramoxone reduced absorption of paraquat (peak plasma) at dose levels up
to 48mg/kg bw, but at this dose the overall systemic exposure resulted in mortality (2 out
of 3 dogs were humanely killed following a dose of 48 mg paraquat/kg bw with the high
emetic formulation). The peak plasma level of paraquat is fairly constant (between 4 to
Sug/ml) across administered doses of 16 to 48 mg paraquat ion/kg for the formulation
with high emetic, but the 24 hour paraquat plasma AUC increases significantly between
32 and 48 mg paraquat ion /kg with mortality observed at the higher dose level.
Increasing the emetic level alone therefore, confers some, but limited oral safening
(Swain and Heylings 2006). Increasing the emetic level in the Gramoxone formulation
produced earlier emesis than that observed with Inteon US (at approx 3 vs. 15 minutes).
Therefore, increasing emetic level alone reduced time to emesis and reduced peak plasma
and AUC levels but only offered minimal improvement in preventing lethality compared
with Inteon US which showed a greater than 10X improvement.

7
. Figure 2 ' (¢ IW ’
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. 6. Comparison of oral toxicity in the dog between Inteon and Gramoxone

Inteon US has a much greater impact on reducing paraquat exposure (based on plasma
peak or AUC) in dog than increasing emetic. Figure 3 shows the 24h AUC values for
Gramoxone, Gramoxone with increased emetic, and Inteon US. The Inteon US
formulation resulted in lower levels of systemic absorption of paraquat in the dog, as
measured by both peak plasma level and 24h AUC over a dose range of more than 10
fold greater than that for Gramoxone. The acid-triggered gelling with Inteon holds the
formulation in the stomach resulting in productive emesis and a consequent reduced
systemic exposure. Examining this in terms of the amount of formulation ingested
(rather than a normalised mg/kg of paraquat ion) results in a similar picture as shown in
Figure 4.

The pharmacokinetic and oral toxicity data indicate that Inteon US affords a greater than
10-fold improvement in oral safety over non-Inteon formulations in dogs and as dogs are
an excellent surrogate for humans a significant improvement in human survival following
paraquat ingestion is expected.
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. T Comparison of oral toxicity in dog between Inteon and Gramoxone at a

sublethal dose

Dogs given a sublethal dose (8 mg paraquat/kg) of Inteon had lower paraquat peak
plasma levels when the levels are compared with those seen in historical studies (1988-
1991) with Gramoxone where dogs were dosed with the same level of paraquat (Heylings
et al 2004). However, due to the results of one outlier dog, there does not appear to be
an improvement when the paraquat peak plasma levels from the average of 3 dogs dosed
with Inteon are compared to levels seen in a contemporaneous study with Gramoxone
(Brammer ez al 2004) (Figure 5). :

SYNG-PQ-01631849
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In the Brammer et al (2004) study, plasma levels of dogs dosed with Gramoxone were
.s higher when compared to dogs dosed at the same level with Inteon for two of the three

dogs tested. One dog dosed with Gramoxone, however, showed an atypical and
unusually low value. This is clearly shown in Figure 6, where one of the three dogs in
red (the contemporaneous control dogs referred to above) is an outlier with re gard to the
other two dogs and also all the other historical dogs.

Figure 6
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If the results from the one dog are removed as an outlier, the peak plasma levels
(approximately 3.5 ug/ml) of the remaining two dogs dosed with Gramoxone at 8 mg/kg
are consistent with the historical control (Figure 7). The mean peak plasma level
(approximately 2.5 ug/ml) in dogs dosed with the same level of Inteon indicate the Inteon
formulation does reduce exposure.at the sublethal dose.

Figure 7
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In view of the results of the dog studies with Inteon (no lethal effects up to 128mg/kg),
the 8 mg/kg dose level was not repeated in the Inteon US study (the doses used in the
Inteon US study were 32, 64 and 128 mg/kg). Therefore, there is a “weight of

evidence” to support a significant improvement in oral toxicity at the low dose of Inteon
Us.

8. The selection of the dog as an acceptable surrogate for human safety

The main requirements for an animal model for assessing the toxicity of Inteon/Inteon
US are for similarity in the gastro-intestinal (GI) tract, stomach pH, an ability to vomit,
and ability to respond to the centrally acting emetic PP796. The relevant characteristics
of the dog and human have been compared (Figures 8 & 9; Berry, 2005). They fully
support the dog being an appropniate surrogate for use in toxicokinetic studies to reach a
determination of human responses to ingestion of Inteon formulations.
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9. The relevant endpoin.t for evaluating oral safety improvement in humans

Accidental or intentional ingestions in humans may result in fatalities due to an initial
organ failure (including renal and hepatic failure) or a subsequent progressive pulmonary
fibrosis. The different scenarios are determined by the amount ingested. In the event
of a lower intake of paraquat such that these two phases are not encountered, a recovery
is normally made and the individuval survives. The intention of the Inteon technology is
to provide a reduction in the amount of paraquat being absorbed relative to existing
Gramoxone formulations for any given amount ingested, and consequently reduce the
number of fatalities from what would otherwise have been a fatal dose. Therefore, the
relevant parameter for assessing improved oral safety in humans is lethality arising from
rapid organ failure or subsequent progressive lung fibrosis. :

In the toxicity studies conducted with the dog, physical condition and lethality were
directly assessed through observation.  Clinical chemistry was also undertaken, and at
the end of the study, animals were subject to post mortem examination and
histopathological examination. Al the dogs tolerated well the highest dose of Inteon
US (128mg paraquat/kg, equivalent to 602 mg formulation/kg bodyweight) and there was
no clinical evidence of toxicity from pulmonary auscultation or clinical chemistry. There
was minimal bodyweight loss, which was quickly recovered. Small discoloured areas of
less than 1 cm® were present in the lungs of a single animal at post mortem, and these
were areas of minimal interstitial fibrosis and associated change. These changes are
considered to be treatment related but not progressive, and not life-threatening.  This
fully supports a dose of 602 mg formulation/kg bodyweight of Inteon US formulated
product as the appropriate dose for risk assessment and the one of relevance to assessing
oral safening in humans. This dose level provides an improvement over existing
Gramoxone formulations of approximately 10 fold.

10. Progression of lung lesions in humans surviving paraquat ingestion

One of three dogs receiving the highest dose of Inteon US (greater than 10X the known
lethal dose of Gramoxone) showed a small non-progressive lung lesion when lungs were
examined after being sacrificed at the conclusion of the study (10 days after the last dose).
The lesion was not considered life threatening or progressive. In human cases where an
individual survives an accidental or intentional ingestion of paraquat, the reports from the
literature indicate that the lung lesion does not subsequently progress with time, and that
some recovery is seen.  The recovery of respiratory function in survivors of acute
paraquat poisoning has been studied (Lin et al 1995; Bismuth et al 1996). The results
demonstrate that paraquat induced respiratory function impairments progressively
recover, at least partially with time. In addition, pulmonary structure damage improved
as shown in the follow-up chest radiographs. A third paper (Yamashita et al 2000)
which is based on a group of only 12 patients is more difficult to interpret and concluded
that patients surviving paraquat poisoning should be followed up with detailed lung
function studies. A ‘
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11.  Species differences in pafaquat lethality between human and dog

The median lethal dose (MLD) for Gramoxone in the dog is approximately 12 mg
paraquat jon/kg. An estimate of the MLD in humans is 50-80 mg/kg paraquat ion, derived
from Pond (1990) assuming a bodyweight of 60kg (Figure 10). Therefore, the dog is
more sensitive to paraquat lethality compared to humans.

Figure 10

Species Median Lethal Dose inteon US
(MLD) paraquation | mgq jormulation/kg
mg/kg
Dog ~12 Non-lethal at 602
(128mg paraquat
. : ionlkg)
Human 50-80 =
(15-25 ml Gramox.)
(Pond,1990)
24 syng'enta

12. The ratio of intentional and accidental paraquat ingestions in the US

An analysis of Syngenta Poison Control Center Database (Prosar) for the 6 year period
2000 — 2005 revealed 29 cases of paraquat poisoning in the US. Eleven (38%) of these
were classified as deliberate (intentional) and 18 (62%) as accidental: The accidental
cases included people ingesting material decanted into drinks bottles, a man denying a
suicide attempt, someone ingesting what he thought was tobacco spit, a doctor suspecting
paraquat poisoning without confirming paraquat exposure and a 15 month old child
dninking from a container in the back of a car. In 2 accidental cases there was
predominantly topical exposure. Very often the information was from a third party and
not the patient themselves and therefore, factual information is limited and in many cases
detailed hospital records were not available. Ten of eleven people who intentionally
ingested paraquat (91%) died and 8 of the 16 people who accidentally ingested paraqua

. (50%) died as a result. )
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13.  Ingested volumes in the rest of the world and survival

Data collected from 563 cases of deliberate ingestion from several countries mainly in the
Asia Pacific region shows that approximately 50% of those deliberately ingesting
paraquat formulations consumed less than 50mls in volume of paraquat formulation (10g
paraquat ion) (Submitted to EPA August 2005). Although the median amount of paraquat
ion ingested varies from country to country and may differ from region to region within
these countries. The overall survival rate of this population was approximately 25%.

14.  Typical ingested volumes for accidental and deliberate ingestions in the US
and survival

In 7 out of 11 of the intentional ingestions reported by PROSAR for the years 2000-2005
the amount ingested is unknown, in 3 cases it was approximately 3-8 ounces (90-240mls)
and in one case a sip. The latter individual, a 16 year old girl was the only one out of the
11 to survive.

Of the accidental ingestions, the amount ingested was unknown in 55% (10/18) of the
cases. 'Two were topical exposures, and the amount ingested for the other six ranged
from a sip to 2 swallows, although there was an estimation of 100m} ingested by a 13year
old child who survived. Considering the Syngenta product contains an olfactory alert it is
possible, but difficult, to envisage someone consuming more than one mouthful (~15ml)
accidentally. The overall survival from accidental ingestions, excluding the topical
exposures who survived, was just under 50%. '

From the records available in the cases considered it is very difficult to establish the
amount ingested with any accuracy, although the greater survival in the case of accidental
ingestions suggests less volume is ingested.

15.  Significance of the improvement in oral toxicity on reducing human fatalities

Inteon US has been shown to be non-lethal in the dog at doses up to 128 mg/kg paraquat
ion, a dose greater than ten times the MLD for Gramoxone in the dog (approximately 12
mg/kg paraquat ion). This level of safening in the dog, a more sensitive species than
humans, indicates a real and significant safening and reduction in lethality. From these
results, and the similarities between dog and man in the mechanism of toxicity and
relevant anatomy and physiology, a significant improvement in oral toxicity is to be
expected in humans. The oral toxicity improvement from Inteon is expected to be
particularly relevant to ingestions that are accidental or to intentional ingestions of lower
volumes of formulation. Effectively, a shift to the right is expected in the toxicity curve
for survival against paraquat ingestion, as illustrated schematically in Figure 11. In this
figure, the shift in the 50% montality point is illustrated starting from a value of 50mg/kg
for Gramoxone (source taken from Pond in Section 11 above), and scaling from this to
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Gramoxone US and then to Inteon US with 2x or 5x assumed safening factors (well .
below the 10X suggested by the dog data). The likely (anticipated) range of volumes
consumed in accidental ingestions is also shown, although the available data for this
category are limited and of varying quality as discussed in Section 13 above. This
Figure is shown for illustrative purposes only.

Figure 11

Possible improvement in human survival following accidental ingestion
of INTEON US compared with Gramoxone US {illustrative schematic

only)
INTEON US INTEON US
K Gramoxone US assuming assuming
% 2X salening 5X sl.a!ening
80
70
< 60
Z 50 f—p —
[+ ’ ’ ”
5 40
2 30
_Likely range consumed in accident } ingestion
20 T 7 W view on Thely Trequency)
10 -+ ——
0 r ; o
20 40 60 80
mi of formulation ingested
16. Relationship between paraquat plasma levels and human survival

The measurement of paraquat plasma concentration has proved to be a reliable indicator
of the prognosis of the intoxication. Based on results from 79 patients with a reasonably
well established time of ingestion, Proudfoot et al (1979) found that those patients whose
plasma paraquat concentration did not exceed 2.0,0.6,0.3,0.16, and 0.1 mg/l at 4, 6, 10,
16, and 24 hours after ingestion, survived. This semi-logarithmic plot has become
known as the predictive line, or ‘Proudfoot’s curve’. Subsequently, using a sample size
of 219 patients, Hart er al (1984) were able to calculate the probability of survival of the
patient from the initial paraquat plasma concentration. It was noted that the line
denoting a 50% probability of survival correlated well with Proudfoot’s curve.

17. Status of Sri Lanka observational monitoring survey

Syngenta has undertaken a survey of paraquat poisonings in Sri Lanka to monitor the
effect of introducing an Inteon formulation on the survival of humans following
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. ingestion. Nine hospitals are involved in this survey and data have included the

" estimated dose of paraquat ingested and outcome. The data collected before the
introduction of Inteon comprised some 350 cases, and there were 224 cases confirmed
with Inteon when the survey was closed at Jan. 26, 2006. The data are now under
evaluation and a summary of findings is expected in June 2006 following review by the
independent scientific advisory panel that is overseeing the survey. The formulation in
Sri Lanka is a 200g/l Inteon formulation containing built-in wetters and is different to that
developed for the US. During the period of the survey it became apparent that the
formulation was not optimal and suffered a degree of separation as illustrated in
Figure 12.  This formulation separation resulted in a reduction in the degree of safening
in studies in dogs. Despite this, there was still an improved safening over Gramoxone
(Figure 13).  The Inteon formulation in Sri Lanka is therefore considered to be sub-
optimal for demonstrating the full potential of a homogeneous Inteon formulation, like
that developed for, and registered in the US. A fully homogeneous Inteon formulation
would be expected to show greater improvement in safety than the data that will be
generated from the Sri Lanka survey.

Inteon US is a formulation without built-in wetters and does not (cannot) suffer the same

separation issue as the Sri Lanka formulation. Inteon US has a greater improvement in
oral safety in the dog than the Inteon formulation undergoing evaluation in Sri Lanka.
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Figure 12
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in the literature with Gramoxone

18. Impact of Inteon formulations on lesions on the lips and mouth as reported

Swallowing Gramoxone has been reported to produce a caustic lesion including the lips
and mouth, but recovery is also reported (Bismuth e al 1995). In animal tests, Inteon
formulations have been found to show reduced irritancy to skin and eye compared with
Gramoxone, but the extent to which this may offer a benefit in poisoning cases is not
established. A comparison of Inteon US with Gramoxone in rabbit irritation tests is

shown in Figures 14 -16, showing a reduced irritancy for the Inteon formulation.

w

N

# | —e— Inteon US
i §—3— Gramoxone

o

Mean Erythema Score
=
QN - BN WD S

Erythema Scores:
8 No erythema

1 Very slight (barely
pesceplibie)

2 Well defined

3 Mod to severe

4 Severe {beet
redness)
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Inteon US vs Gramoxone Oedema scores Oedema Scores:

O No cedema

1 Very slight (barely
perceptible)

2 Slight (edges of area
defined by definite
1aising)

3 Moderate (raised
approx imm}

4 Severe {raised
>imm and extending
beyond exposure area

—o— lrteon US
—&— Graomreione)|

Mean Oedema Score

syngenta

W

Kay and Callandra

Eye Irritatlon Scores Grammoxone vs Inteon US ratings (based on
mean total score

days 1-4):

010 0.5: None 10

practically non-

irritating

oCorjmcthall 0.5 to 2.5: Practically

Bhis non-imitating

8 Comoa 2510 15: Slight to

mild irritant

15 to 25: Mild o

moderate imitant

25 to $00: Moderate

10 severe

Total scores

28 43 3
Day of Swdy

a syngenta
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19. Summary

Intentional or accidental ingestions occur with paraquat as with many other materials.
Over the years, Syngenta has introduced formulation improvements to deter ingestion,
including colour and stench, and has introduced an emetic to reduce paraquat absorption.
Syngenta has now introduced alginate technology into a new formulation (Inteon) that
clearly shows reduced paraquat absorption and 10-fold safening (reduction in volume to
cause lethality) in the dog. The data indicate that changing to Inteon formulations will
save lives in the USA and internationally. '
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.j: Paraquat Human poisonings: ) - -

Estimates of the amount of paraquat ingested are not routinely recorded by hospitals and
poison centres since the main objective for the medic is treatment with the aim of savin g life.
However, we have been able to compile data collected from some cases of deliberate
ingestion from several countries mainly in the Asia Pacific region (Table 1). This data shows
that the median amount of paraquat ion ingested varies from country to country and may
differ from region to region within these countries. The estimates provided are for total
paraquat ingested and, since bodyweights of the patients were not recorded, these are
estimated values derived using amounts of the Gramoxone 200g/1 formulation (with built in
wetting agents). Hence, a dose of 10g paraquat ion would equate to approximately SOmls of
end-use product formulation.

The same data as presented in Table 1 has also been plotted in Figure 1 as amount of paraquat
ingested for the cumulative population. The data presented in Figure | demonstrates that
approximately 50% of those deliberately ingesting paraquat formulations consumed less than
50mls in volume of paraquat formulation (10g paraquat ion). For some subpopulations this
figure is as low as 25mls of paraquat formulation (5g paraquat ion). Based upon this data, the
greater than 10 fold reduction in toxicity in the dog and the perceived benefits that the
INTEON formulation can bring to the marketplace, Syngenta believes that the INTEON
formulations will have a significant improvement on survival in humans (deliberately or
accidentally) ingesting paraquat formulations at the volumes of ingestion documented and
. presented. ’

Table 1 :
Estimates of median amount of paraquat ion ingested and resulting survival rates for
different sub-populations

Seurce Years | Noof Survival rate Median amount (g)
cases paraquat ion ingested
(mls of Gramoxone
formulation)
ICI Japan 1979- 209 25% 9.6
1985 (~48.0)
Ohno (Japan) 1985 175 -a : 20
__(~100)
Ohno (Japan) 1986- 69 25% 6
' ' 1987 (~30)
Crete ? 9 50% 7
(~35)
MgS04 trial (Sri 2000 - 81 25% 10.5
Lanka/Korea) (~52.5)
Epidemiology study 2000- 70 26% 7
. . | (Korea) 2001 (~35)
Hong (Korea) 2002~ | 125 50% 5
2003 (~25)

a data only reported fatalities, not used in subsequent analysis

CONFIDENTIAL - PARAQUAT LITIGATION SYNG-PQ-01631863
SYNG-PQ-01631863_R



Figure 1. Cumulative population data for human poisonings from paraquat ingestion.

100

Japan

Crete
MgSQO4 trial
Korea Survey
Korea new
Overall

1) L4 I L ¥ L4 ¥

90 100

Percentage Cumulative Population

Amount of paraquat ingested (g)

SYNG-PQ-01631864
CONFIDENTIAL - PARAQUAT LITIGATION SYNG-PQ-01631864_R



. Ingestion Incidents in the United States - N

Over the last five years, Syngenta has received approximately one to five reports of
intentional or accidental ingestions of paraquat-containing formulations per year in the
United States. On average, approximately two to four people per year are involved in lethal
or life-threatening incidents in the United States as a result of accidental or intentional
ingestion of paraquat-containing herbicides. The majority of the intentional ingestion
incidents were self-harm attempts, and the majority of accidental ingestion incidents involved
illegal removal and storage in soda or sport’s drink containers that were subsequently and
accidentally consumed.

Similar to the rest of the world, poison control centers or hospitals in the United States rarely
obtain a detailed or accurate description of the quantity of paraquat or end-use formulation
consumed.- However, based on Syngenta’s experience in the United States over the last five
years, there appears to be a general trend:

» Accidental Ingestions: Individuals who accidentally drink paraquat-containing

formulations tend to consume only one swallow of the liquid formulation (e.g.,
Gramoxone), which is often rapidly vomited out. The amount of one swallow can be
debated, however it is likely to be in the range of < 0.5 to 2 ounces (< 15 - 60 ml) of
liquid. Due to the liquid nature of the formulation, complete emesis is unlikely to be
achieved (due to incompleteness of regurgitation from the small intestines), and the

' ingestion of this volume of Gramoxone Max formulation can be lethal, even though
rapid emesis occurred.

* Intentional Ingestions: There is large variability and uncertainty regarding the
volumes consumed during intentional ingestions incidents. Furthermore, the
reliability of the reported volumes is questionable due to the poor quality of
investigation or minimal fact-gathering activities. Nevertheless, based on our
experience, most intentional ingestion cases involve the ingestion of relatively small
volumes of Gramoxone (e.g., <2 to 4 ounces). In some rarer instances, however,
Jarge amounts (e.g., < 8 to 24 ounces) appear to have been consumed.

The Value of the Emetic in Paraquat formulations

As part of a series of continuing stewardship measures to address accidental ingestion of
paraquat, mainly as a result of grossly negligent practices such as decanting into drinks
bottles, Syngenta (formerly ICI) introduced a potent emetic, the phosphodiesterase inhibitor
PP796, into all its paraquat formulations, along with a dye (blue green colour) and olfactory
alert. This is now recommended in the FAO specification (2003) for all paraquat
formulations.

Paraquat is rapidly absorbed from the gastrointestinal tract resulting in peak plasma paraquat
levels 1-2 hours after ingestion. The main site of absorption is the jejunum (Heylings 1990)

. and if emesis occurs within 30 minutes, it was originally proposed that this may limit the
amount of paraquat absorbed, and thus improve survival. Since the incorporation of the
emetic, dye and alerting agent, survival data collected confirms this theory.

Between 1980 and 1988 the London Centre of the National Poisons Information Service
collected data on all reported cases of paraquat ingestion and compared the outcome of cases
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.‘e involving the ‘old’, formulation without emetic, with the ‘new’, formulation with emetic.
(Bramley and Hart, 1983; Denduyts-Whitehead et al 1985; Onyon and Volans, 1987). It
could be conclusively demonstrated that the formulation with emetic induced earlier
vomiting, and the difference between the number of patients in each group (emetic vs. non-
emetic) who vomited either before or after 30 minutes (or not at all) was highly statistically
significant (Meredith and Vale 1995). Furthermore, it was possible to show that following
ingestion of the formulation with emetic, vomiting was more likely to occur as the quantity of
paraquat ingested increased demonstrating the positive effect of the emetic.

A detailed scientific review by Gamier et al (2003) concluded that poisoning as a result of -
accidental ingestion of paraquat was now rare in Europe because of improved farmer training
and the addition of alerting agents and emetic to commercial products. A 20 year survey
from the National Poisons Information Centre (London) nioted in 2001 that most of the cases
of poisonirigs from mistaken ingestion of paraquat occurred in the carly 1980s, at the start of
the study, with the last one recorded in 1992, confirming the virtual disappearance of
fatalities due to accidental ingestion since their peak in the early 1970’s (Northall and Wilks,
2001). There are no comparative statistics available for developing countries, but it is
believed that the introduction of safety and alerting agents (colour and stench) and emetic
have made significant contributions to the reduction in instances of mistaken ingestion
(Sabapathy, 1995).

With new formulations based upon INTEON technology and acid triggered gelling there is an

. opportunity for more productive emesis prior to passage of paraquat into the small intestines.
Limiting the passage of paraquat into the small intestines, the primary site of absorption, is
expected to significantly reduce paraquat absorption and consequentially improve the
survival rate of humans who ingest paraquat (accidental or intentional). Previous research
studies in the dog showed that early emesis was achieved with liquid formulation and dosing
the emetic in combination with paraquat dichloride or paraquat formulations shortened the
time to emesis (Figure 2). However despite shortening the time to emesis it resulted in higher
paraquat exposure with increasing paraquat doses due to passage of the formulation into the
small intestines. The threshold for emesis within 30mins with liquid formulations was
between 0.02 and 0.19mg PP796/kg. With the INTEON triggered gel formulations emesis
does not occur as quickly but is more productive as demonstrated by the reduced paraguat -
absorption across a large dose range (16 fold). The threshold dose for emesis within 30 mins
with INTEON formulations is approximately 0.2mg PPR796/kg (Figure 2).

From data reported by Meredith and Vale 1987, showed that an increased incidence of emesis
within 30mins occurred following the inclusion of the emetic in the formulation and this was
dependent on dose. All those ingesting 25mls (5g paraquat ion) or greater vomited within
30mins, this equates to a dose of 0.205mg PP796/kg (Figure 3).

In conclusion, Syngenta believes that the inclusion of increased emetic (PP796) and acid

triggered gels will have a beneficial effect by causing a more productive expulsion of
. paraquat following oral ingestion, thus reducing the amount of paraquat absorbed

systemically. The results of the detailed scientific review of Gamier et al (2003) are

consistent with the current formulations, which include emetic, resulting in very low

incidences of fatalities following accidental ingestions.

MJLC 15" August 2005
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Figure 2 Time to emesis vs. dose of emetic in the dog for liquid and acid triggered. gel
INTEON formulations
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ATTACHMENT B:

A REVIEW OF GLOBAL PARAQUAT
IN CIDEN CE DATA
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’ . Paraquat Human poisonings: _

Estimates of the amount of paraquat ingested are not-routinely recorded by hospltals and

:. - poison centres since the main objective for the medic is treatment with the aim of saving life.
However, we have been able to compile data collécted from some cases of deliberate
ingestion from several countries mainly in the Asia Pacific region (Table 1). This data shows
that the median amount of paraquat ion ingested varies from country to country and may

- differ from region to region within these countries. The estimates provided are for total

- paraquat ingested and, since bodyweights of the patients were not recorded, these are
estimated values derived using amounts of the Gramoxone 200g/1 formulation (with built in
wetting agents). Hence, a dose of 10g paraquat ion would equate to approximately 50mls of
end-use product formulation.

The same data as presented in Table 1 has also been plotted in Figure 1 as amount of paraquat
ingested for the cumulative population. The data presented in Figure 1 demonstrates that
approximately 50% of those deliberately ingesting paraquat formulations consumed Jess than
50mis in volume of paraquat formulation (10g paraquat ion). For some subpopulations this
figure is as low as 25mls of paraquat formulation (5g paraquat ion). Based upon this data, the
greater than 10 fold reduction in toxicity in the dog and the perceived benefits that the
INTEON formulation can bring to the marketplace, Syngenta believes that the INTEON
formulations will have a significant improvement on survival in humans (deliberately or
accidentally) ingesting paraquat formulations at the volumes of ingestion documented and
presented.

Table 1
., Estimates of median amount of paraquat ion ingested and resulting survival rates for
) different sub-populations

Source Years | Noof Survival rate Median amount (g)
cases paraquat ion ingested
(mis of Gramoxone
formulation)
ICI Japan 1979- 209 25% 9.6
1985 (~48.0)
Ohno (Japan) 1985 175 -a 20
(~100)
Ohno (Japan) 1986- 69 25% 6
1987 (~30)
Crete ? 9 50% ) 7
(-35)
MgSO4 trial (Sri 2000 81 25% 10.5
Lanka/Korea) (~52.5)
Epidemiology study 2000- 70 26% 7
(Korea) 2001 : - (~35)
Hong (Korea) 2002 — 125 50% 5
2003 (~25)
.' a data only reported fatalities, not used in subsequent analysis
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Figure 1. Cumulative population data for human poisonings from paraquat ingestion,
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CONFIDENTIAL - PARAQUAT LITIGATION

Ingestion Incidents in the United States

Over the last five years, Syngenta has received approximately one to five reports of

intentional or accidental ingestions of paraquat-containing formulations per year in the

United States. On average, approximately two to four people per year are involved in Jéthal |
or life-threatening incidents in the United States as a result of accidental or intentional
ingestion of paraquat-containing herbicides. The majority of the intentional ingestion
incidents were self-harm attempts, and the majority of accidental in gestion incidents involved
illegal removal and storage in soda or sport’s drink containers that were subsequently and
accidentally consumed. '

Similar to the rest of the world, poison control centers or hospitals in the United States rarely
obtain a detailed or accurate description of the quantity of paraquat or end-use formulation
consumed. However, based on Syngenta’s experience in the United States over the last five
years, there appears to be a general trend:

* Accidental Ingestions: Individuals who accidentally drink paraquat-containing
formulations tend to consume only one swallow of the liquid formulation (e.g.,
Gramoxone), which is often rapidly vomited out. The amount of one swallow can be
debated, however it is likely to be in the range of < 0.5 to 2 ounces (< 15 - 60 ml) of
liquid.  Due to the liquid nature of the formulation, complete emesis is unlikely to be
achieved (due to incompleteness of regurgitation from the small intestines), and the
ngestion of this volume of Gramoxone Max formulation can be lethal, even though

 rapid emesis occurred.

* Intentional Ingestions: There is large variability and uncertainty regarding the
volumes consumed during intentional ingestions incidents. Furthermore, the
reliability of the reported volumes is questionable due 1o the poor quality of
investigation or minimal fact-gathering activities. Nevertheless, based on our
experience, most intentional ingestion cases involve the ingestion of relatively smalil
volumes of Gramoxone (e.g., <2to4 ounces). Insome rarer instances, however,
large amounts (e.g., < 8 to 24 ounces) appear to have been consumed.

The Value of the Emetic in Paraguat formulations

As part of a series of continuing stewardship measures to address accidental mgestion of
paraquat, mainly as a result of grossly negligent practices such as decanting into drinks
bottles, Syngenta (formerly ICI) introduced a potent emetic, the phosphodiesterase inhibitor
PP796, into all its paraquat formulations, along with a dye (blue green colour) and olfactory
alert. This is now recommended in the FAO specification (2003) for all paraquat
formulations.

Paraquat is rapidly absorbed from the gastrointestinal tract resulting in peak plasma paraquat
levels 1-2 hours after ingestion. The main site of absorption is the jejunum (Heylings 1990)
and if emesis occurs within 30 minutes, it was originally proposed that this may limit the
amount of paraquat absorbed, and thus improve survival. Since the incorporation of the
emetic, dye and alerting agent, survival data collected confirms this theory.

Between 1980 and 1988 the London Centre of the National Poisons Information Service
collected data on all reported cases of paraquat ingestion and compared the outcome of cases
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involving the ‘old’, formulation without emetic, with the ‘new’, formulation with emetic
(Bramley and Hart, 1983; Dendﬁ’yts-Whitehead et al 1985; Onyon and Volans, 1987). It

could be conclusively demonstrated that the formulation with emetic induced earlier

vomiting, and the difference between the number of patients in each group (emetic vs. non-
emetic) who vomited either before or after 30 minutes (or not at all) was highly statistically
significant (Meredith and Vale 1995). Furthermore, it was possible to show that following
ingestion of the formulation with emetic, vomiting was more likely to occur as the quantity of
paraquat ingested increased demonstrating the positive effect of the emetic.

A detailed scientific review by Gamier et al (2003) concluded that poisoning as a result of
accidental ingestion of paraquat was now rare in Europe because of improved farmer training
and the addition of alerting agents and emetic to commercial products. A 20 year survey
from the National Poisons Information Centre (London) noted in 2001 that most of the cases
of poisonings from mistaken ingestion of paraquat occurred in the early 1980s, at the start of
the study, with the last one recorded in 1992, confirming the virtual disappearance of
fatalities due to accidental ingestion since their peak in the early 1970’s (Northall and Wilks,
2001). There are no comparative statistics available for developing countries, but it is
believed that the introduction of safety and alerting agents (colour and stench) and emetic
have made significant contributions to the reduction in instances of mistaken ingestion
(Sabapathy, 1995).

With new formulations based upon INTEON technology and acid triggered gelling there is an
opportunity for more productive emesis prior to passage of paraquat into the small intestines.
Limiting the passage of paraquat into the small intestines, the primary site of absorption, is
expected to significantly reduce paraquat absorption and consequentially improve the
survival rate of humans who ingest paraquat (accidental or intentional). Previous reséarch
studies in the dog showed that early emesis was achieved with liquid formulation and dosing
the emetic in combination with paraquat dichloride or paraquat formulations shortened the
time to emesis (Figure 2). However despite shortening the time to emesis it resulted in higher
paraquat exposure with increasing paraquat doses due to passage of the formulation into the
small intestines. The threshold for emesis within 30mins with liquid formulations was
between 0.02 and 0.19mg PP796/kg. With the INTEON triggered gel formulations emesis
does not occur as quickly but is more productive as demonstrated by the reduced paraquat
absorption across a large dose range (16 fold). The threshold dose for emesis within 30 mins
with INTEON formulations is approximately 0.2mg PPR796/kg (Figure 2).

From data reported by Meredith and Vale 1987, showed that an increased incidence of emesis
within 30mins occurred following the inclusion of the emetic in the formulation and this was
dependent on dose. All those ingesting 25mls (5g paraguat ion) or greater vomited within
30mins, this equates to a dose of 0.205mg PP796/kg (Figure 3). '

In conclusion, Syngenta believes that the inclusion of increased emetic (PP796) and acid
triggered gels will have a beneficial effect by causing a more productive expulsion of .
paraquat following oral ingestion, thus reducing the amount of paraquat absorbed
systemically. The results of the detailed scientific review of Gamier et al (2003) are
consistent with the current formulations, which include emetic, resulting in very low

incidences of fatalities following accidental ingestions.
‘ MJLC 15™ August 2005
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Figure 2 Time to emesis vs. dose of emetic in the dog for liquid and acid triggered gel
INTEON formulations " '
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Privileged & Confidential ' 1/16/06
Attomey Work Product

Declaration of Sir Colin Berry

1, Sir Colin Berry, declare under penalty of perjury that the following is true and comect
1. 1am Professor Emeritus of Pathology at Queen Mary, London. .  1am presently in
active pathology practice and act as consultant in toxicology for regulatory agencies,
pharmaceutical and agrochemical companies and for groups with environmental
concems. 1 serve on the advisory boards of “Sense about Science”, the Scientific
Alliance and am a consultant a1 the Science Media Center of the Royal Institution.
. 2. 1was amember of the UK regulatory body for Pesticides for more than 20 years in
- various capacities; serving as Chairman of the Advisory Committee on Pesticides
for 10 years — reporting 10 six govemment departments. 1have also been Chairman
of the Committee of Dental and Surgical Matenials and served on the Committee of
Safety of Medicines. In these capacities I have taken part in a number of reviews of
many compounds, including UK, EU and WHO related reviews of Paraquat. My
present publications relate mainly to risk evaluation and assessment and 1 have
recently addressed the Parliamentary and Scientific Committee on related issues.
3. CV attached
4. 1have been asked to provide my opinion as an expert in toxicology and pesticide
~ {esting on the reliability of Syngenta data for predicting human responses to
.‘. ingestion of Syngenta’s Inteon formulation.

" 5. This Declaration explains the biochemical mechanism of the Inteon formulation in
the digestive tracks of mammals, the results of tests of Inteon when ingested by
dogs, and the science supporting the application of these data to assessing the
consequences of Inteon ingestion by humans.

Biochemical Mechanism of Inteon

6. The main site of absorption of paraquat is the small intestine, particularly the
jejunum (the central section of the small intestine), with limited absorption from
either the oesophagus or stornach (Heylings, 1991).  The oral toxicity of paraquat
may therefore be reduced by imiting the exposure of the small intestine to ingested
paraguat material. ’ ‘

7. The key to Inteon’s safety mechanism is the formation of an alginate gel in the
stomach that helps prevent the release of any paraquat into the small intestine.
Alginates are non-toxic carbohydrates of polymannuronic and polyguluronic acid
and are commonly used in the food industry as gelling agents. They are also used
therapeutically, for example in treating dyspepsia (Mandel ez al, 2000) and wound
healing (Agren, 1996). An alginate that gels under low pH conditions (pH 1-3) was

- selected for Inteon, as the material remains liquid and flowable as a formulation, but
ifit is swallowed and reaches the acidic conditions of the stomach, it forms a semi-
solid gel. This change holds the matenial in the stomach, and allows emesis ..
{(vomiting) to be more effective in removing the semi-solid material than it would be
in removing a liquid. Inteon also contains an emetic agent that induces vomiling
following ingestion.
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8. The gelling process reduces the amount of paraquat that might be released to the
small intestine.

Resulis of Toxicity Study on Inteon Formulation in Dogs

9. Inteon formulations have been shown 1o reduce the systemic absorption of paraquat
in the dog, resulting in a greater than ten-fold reduction in oral toxicity when
compared with pon-Inteon paraquat formulations (Braramer et al. 2004).

Extrapolstion from dogs to bumans

10. The choice of the dog in Syngenta’s experiments depends on this species having the
- necessary digestive attributes, including a vomit reflex. The vomit reflex is
- controlled centrally by the vomit centre in the brain, responding to changes in cAMP

(a molecule that regulates several biological processes) — which is the same in dog
and man. This is significant because phosphodiesterase inhibitors, like Syngenta’s
emetic agent (PP796), work through a cAMP-regulated process. It is worth noting
that other species such as the rat were deemed inappropnate since rats do not vomit.

11. The toxicokinetics processes for paraquat (and many drugs and other chemicals) are
similar in dog and humans. Dogs, like humans are omnivores and intermittent
feeders. The physiology of digestion in both species is also very similar.

. : Reactions to paraquat in dog and buman

12. Data in man indicates that the plasma paraquat kinetic profile and ar¢a under the
curve (AUC) at a minimally toxic dose is simlar between dog and man. Across
species there are differences in the acute oral lethal dose which is thought to be due
to differences in the amount of paraquat absorbed from the gastrointestinal tract.
Analysis of the 0-24h AUC across these species shows similar paraguat systemic
cxposure at a peri-lethal oral dose (Heylings, 1994).

Comparable gastrointestinal tract characteristics

13. It was concluded by Kararli (1995) that current data indicated that no single animal
can mimic the gastromtestinal tract characteristics in humans. However, in
considering stomach morphology and emptying characteristics, the dog and human
were found to be very similar.  The Inteon technology is predominantly focused on
the interactions within the stomach in order to prevent the ingested dose from
reaching the intestine. The stomach size, volume and pH are similar between dog
and man.

L N
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Figure 1. Variations in the type and distnibution of gastric lining tissue i different mammals.
The dog and Jmman are closest in stracture of siomach tissue. (Stomachs are not drawn
to scale).

Humans have a highly regulated gastrointestinal physiology. The human digestive
system is sensitive to a varicty of potentially ingested toxins and is particularly
sensitive to topical imitants of the gastric mucosa (lining tissue), some bacterial and
viral toxins, and foods and drinks thathave a high salinity. Vomiting can be
initiated centrally or locally.

14. Local irritation by compounds (such as alcobol or paraquat) is a slow and inefficient
emetic stimulus, while centrally acting emesis (mediated via the hypothalamus) is
very efficient in all higher mammals. The vomit centre, once triggered, causes a
complete closure of the pyloric sphincter, followed by gastric muscle contraction
from the pylorus upwards through the fundus. Following relaxation of the
oesophageal sphincter, the pressure effect expels the gastric contents very
effectively. There is no anatomical orphysnologcal reason why human vomiting
should be less effective than that seen in dogs.

@ 5
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Emesis in dogs and bumans

15. The efficiency of emesis (vomiting) generally depends on the dose of the emetic and
the physical constitution of the stomach contents. When ingested, the Inteon
product gels and stays in the stomach while the human receives a dose of the emetic
(PP796) that causes prompt emesis, covpled with closure of the pylorus. Human
vomiting will be as productive as vomiting by the dog. From analysis of poisoning
data reported by Meredith and Vale (1987), the threshold dose of the PP796 emetic
required 1o produce emesis in 100 percent of human patients within 30 minutes was
greater than or equal to 0.2mg/kg. It is important 10 note that this is also the
threshold dose in the administration of Inteon formulations in the dog (Brammer et

. al 2004).
T Conclusion

16. The similarities between the human and dog gastrointestinal systems, including
similar stomach emptying and emesis processes, allow for valid extrapolation fiom
dog toxicokinetics studies to reach a determination of human responses to ingestion
of Inteon formulation.

D "
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= ¢ S UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
F4 3 " WASHINGTON, D.C. 20460 -
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‘ June 26, 2006
OFFICE OF ,
PREVENTION, PESTICIDES AND
TOXIC SUBSTANCES

SYNGENTA CROP PROTECTION, INC.
ATTN: REGULATORY AFFAIRS

PO Box 18300 ‘
GREENSBORO, NC 27419-8300

Report of Analysis for Compliance with PR Notice 86-5

Thank you for your submittal of 20-JUN-06. Our staff has completed a preliminary
analysis of the material. The results are provided as follows:

Your submittal was found to be in full compliance with the standards for submission of
data contained in PR Notice 86-5. A copy of your bibliography is enclosed, annotated with
Master Record ID's (MRIDs) assigned to each document submitted. Please use these numbers in
all future references to these documents. Thank you for your cooperation. If you have any
questions concerning this data submission, please raise them with the cognizant Product
Manager, to whom the data have been released.

JUL 06 2006
O
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Syngenta Crop Protection, Inc.
= P.0O. Box 18300
Greensboro, NC 27419-8300

. | ' ‘ WWW.Syngenta.com -
- syngenta |

¥

FEDERAL EXPRESS
June 19, 2006

Mr. Jim Tompkins, PM 25

Document Processing Desk

Office of Pesticide Programs (7504P)
U.S. Environmental Protection Agency
Room $-4900, One Potomac Yard
2777 South Crystal Drive '
Aslington, VA 22202-4501

SUBJECT: SUBMISSION OF ADDITIONAL INFORMATION RELATED TO SAFETY
IMPROVEMENT OF GRAMOXONE INTEON, EPA REG. NO. 100-1217

Dear Mr. Tompkins:

Syngenta Crop Protection is herein submitting additional information related to the safety
.‘ ’ improvement of Gramoxone Inteon. This information was presented at a meeting with USEPA on
April 24, 2006. Included are: '
1) Attachment A: Gramoxone Inteon and Improved Safety, a document reviewing the
information presented at the meeting by Dr. Mike Clapp,
2) Attachment B: A review of global paraquat incidence data,
3) Attachment C: Declaration of Sir Colin Berry
4) A study, not previously submitted; “Gramoxone Effects of Increased Emetic Levels on
Toxicokinetics in the Dog” which is listed on the attached Transmittal Document.

This information is submitted for informational purposes. The submission is outside the scope of
PRIA. If you have any questions regarding this submission please contact me at 336-632-6324.

Kind Regards,

enior Regulatory Product Manager
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.: VOLUME 1 OF 2 OF SUBMISSION
(TRANSMITTAL DOCUMENT)

1. Name and Address of Submitter

Syngenta Crop Protection, Inc.
P.O. Box 18300
Greensboro, NC 27419

2. Regulatory Action in Support of which this Package is Submitted
SUBMISSION OF ADDITIONAL INFORMATION RELATED TO SAFETY
IMPROVEMENT OF GRAMOXONE INTEON, EPA REG. NO. 100-1217

3. Transmittal Date

6/19/2006

4. List of Submitted Studies

MRID VOLUME STUDY , EPA GUIDELINE
. NUMBER NUMBER TITLE . NUMBER
10F2 Transmittal document NA
20F2 Effects of Increased Emetic Levels on NA
46865501 : : Toxicokinetics in the Dog;(XD1328,

026698-RES,T003396-06),
(09003aeb801feed9),(445557)

p y| le'"b
o 4
COMPANY OFFICIAL: JERRY WELLS --

: (NAME) (SIGNATURE)
COMPANY NAME: SYNGENTA CROP PROTECTION, INC.
COMPANY CONTACT: JERRY WELLS | 336.632-6324

(NAME) (PHONE)
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Syngenta Crop Protection, Inc.

e Syn
Syn ge nta ggeyi%ﬁr?}rdog 27419-8300

WWw.Syngenta.com

July 14, 2006

Document Processing Desk

Office of Pesticide Programs (H7504P)
U.S. Environmental Protection Agency
Room S$-4900, One Potomac Yard
2777 South Crystal Drive

Arlington, VA 222024501

Attention: Jim Tompkins, Team 25

SUBJECT: Syngenta Crop Protection, Inc., Additional Data and Infermation Relevant to
Memorandum from Nicole Zinn, Biological Analysis Branch, EPA and Jin Kim, Biological and
Economic Analysis Branch, EPA to Hope Johnson, Registration Division, EPA, Paraquat Assessment,
._ . D323223, dated 12-7-05.

Dear Mr. Tompkins:

Syngenta is submitting new data and information validating the improvement in human safety of the
Inteon formulation of paraquat. These data provide an important addition to the factual record necessary
regarding BEAD’s analysis of the benefits and risks of the new paraquat safety standard set by the Inteon
formulation. Syngenta requests that this new data and information be evaluated and acknowledged in a
follow up to the Dec. 7, 2005 BEAD assessment. Attached to this letter for the Agency’s review are
three documents:

(A) An abstract summarizing findings following intensive observational monitoring in Sri Lanka
before and after the introduction of an Inteon formulation. The abstract was prepared for a
presentation in August 2006 and the results indicate a statistically significant improvement in
oral toxicity in humans following ingestion of paraquat formulated with the Inteon® technology
compared to a non-Inteon formulation available in Sri Lanka before the introduction of the Inteon
formulation;

(B) A treating physician’s case report of a person in the United States who survived the
intentional ingestion of a large amount of Gramoxone Inteon; and

(C) Descriptions of fatal incidents involving unintentional human ingestion of the non-Inteon
formulation from 2000 to 2005 that were reported to the poison control center, PROSAR.

. Syngenta will submit within the next few weeks comprehensive comments on the December BEAD
analysis, including additional factual information that is critical to BEAD’s assessment of the risks and
benefits of Inteon.
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~ The following new data and information provided with this letter provide BEAD with important new and
more complete information to undertake this analysis with a much higher level of reliability.

(A)  Large scale monitoring data on the reduced oral toxicity of Inteon in humans following
ingestion are now available. An observational monitoring program underway before and after
the introduction of an Inteon formulation in Sri Lanka shows a significant improvement in
survivability following ingestion of Inteon compared to the non-Inteon formulation. The results
of this intensive monitoring program will be presented in a scientific paper at the Asia Pacific
Association of Medical Toxicologists' Congress (to be held in Sri Lanka from 6 - 8 August,
2006). The submitted abstract is now available and is attached (Attachment A). The monitoring
program demonstrates a statistically significant improvement in survivability following ingestion
(primarily intentional ingestion at higher volumes) of Gramoxone Inteon vs. non-Inteon paraquat.
Of note, the Inteon formulation available in Sri Lanka was found to have a separation problem
after introduction compromising the full potential for improvement in safety. The separation was
caused by addition of wetters (adjuvents) to the Sri Lankan formulation. The U.S. formulation
does not contain wetters, and, therefore, offers even greater promise for improving survivability
following ingestion.

(B) A recent paraquat ingestion incident in the United States followed up with physician

. monitoring and reporting also validates the improved toxicity of Inteon. As explained in the

.- enclosed case report from Fermin Barrueto, Jr., M.D. (Attachment B), an individual intentionally
drank a large volume (approximately 4 ounces) of Gramoxone Inteon, the new formulation

registered in.the U.S. The individual was treated and survived. The patient would have most

likely died if a non-Inteon formulation were ingested, since 4 ounces of formulation is greater

than 10 times the typical lethal dose of a non-Inteon paraquat containing formulation. There was

also an incident reported last month [submitted to U.S. EPA under FIFRA § 6(a)(2)] where an

individual intentionally drank a large volume (exact amount unknown) of non-Inteon Gramoxone

- in Canada. The individual died on the same day of ingestion.

(C)  Paraquat incident data collected from the poison control center PROSAR is more up-to-
date than the data analyzed by BEAD and indicates a significantly higher number of fatal
outcomes resulting from unintentional ingestion of the non-Inteon formulation. It should be -
noted that all of these incidents involved the non-Ineon formulation of paraquat, which is no
longer being produced or sold by Syngenta in the U.S. In the benefits section of the assessment,
BEAD presented a quantitative valuation of the cases of unintentional deaths and illness that may
be potentially avoided as a result of paraquat reformulation. BEAD obtained the incident data
from a variety of sources (e.g., TESS database), adjusting these numbers for potential under-
reporting and area coverage, and provided the estimated number of cases. Based on their
analysis, BEAD estimated the total number of fatal unintentional cases to be 2.4 per year; they
indicated that 6 deaths were reported over an 11-year period.

An analysis of PROSAR data for the 6 year period 2000 — 2005 revealed 29 actual cases of
paraquat poisoning in the US. Eleven (38%) of these were classified as deliberate (intentional)
and 18 (62%) as accidental. The accidental cases included people ingesting material decanted
. into drink bottles, a man denying a suicide attempt, someone ingesting what he thought was
tobacco spit, a doctor suspecting paraquat poisoning without confirming paraquat exposure and a
15 month old child drinking from a container in the back of a car. In 2 accidental cases there was
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predominantly topical exposure. Very often the information obtained was from a third party and
not the patient themselves and therefore, factual information is limited and in many cases
detailed hospital records were not available. Ten of eleven people who intentionally ingested
non-Inteon paraquat (91%) died and 8 of the 16 people who accidentally ingested non-Inteon
paraquat (50%) died as a result (see Attachment C).

Based on Syngenta’s analysis of the PROSAR data, there were 8 cases of unintentional
ingestions resulting in death since the formation of Syngenta (2000-2005) calculating to an
average of 1.3 deaths per year over this 6 year period. This figure is more indicative of the
recent trend and significantly higher than the 0.6 deaths per year (1993-2003) used by BEAD in
their assessment. Using this higher number of deaths and the BEAD analysis methodology
taking into account potential under-reporting and coverage, the estimated number of
unintentional deaths per year would be calculated to be 5.9 [(8 deaths/0.91 1)*4)/6 years. The
Total Value in Table 7 of BEAD’s assessment would then be $37,878,000 (value of a statistical
life of $6,420,000 X 5.9 deaths per year).

Syngenta requests that the Agency evaluate this important new data and information and
acknowledge in a follow up document to the BEAD analysis that 1) there is now scientific
evidence available that the Inteon technology has been shown to reduce oral toxicity to humans
and 2) to revise the upper benefit from $15,443,322 to $37,878,000. As noted above, the benefits
of Gramoxone Inteon should also include the prevention of deaths in'some portion of the
intentional ingestions. Therefore, the benefits even after the adjustment suggested above are still
likely significantly understated as BEAD’s analysis only included unintentional incidents.

Thank you for your consideration of this new and important data and information. If you have any
questions concerning the data and information please contact me at 336-632-6324.

md regards,

et

Jerry Wells
Senior Regulatory Product Manager

Attachments
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ATTACHMENT A )
. Improvement in survival following paraquat ingestion after introduction of a new
formulation with INTEON® technology in Sri Lanka.

Wilks MF (1), Fernando R (2,10), Ariyananda PL (3), Eddleston M (4,10), Berry D] (5),
Tomenson JA (6), Buckley NA (7,10), Jayamanne S (8,10), Gunnell D (9), Dawson A(10). 1.
Syngenta Crop Protection AG, Basel, Switzerland; 2. Department of Forensic Medicine and
Toxicology, University of Colombo and National Poisons Information Centre, Sri Lanka; 3.
Faculty of Medicine, University of Ruhuna, Sri Lanka; 4. Centre for Tropical Medicine,
University of Oxford, UK; 5. Syngenta, Alderley Park, Macclesfield, UK; 6. Causation Limited,
Macclesfield, UK; 7. Australian National University Medical School, Canberra, Australia; 8.
Polonnaruwa Base Hospital, Sri Lanka; 9. Department of Social Medicine, University of Bristol,
UK; 10. South Asian Clinical Toxicology Research Collaboration (SACTRC)

Objective: To compare the outcome of poisoning cases following the introduction of a new
paraquat formulation, developed to have reduced oral toxicity, with the standard formulation of
paraquat. Methods: Cases of paraquat poisoning presenting to nine base and general/teaching
hospitals across Sri Lanka over a 26 month period were included. The survey protocol was
approved by three Ethical Committees covering all hospitals and an independent Scientific
Advisory Panel was established to oversee data collection and analysis. Informed consent was
obtained from patients presenting following paraquat ingestion (or from their relatives), and a
questionnaire was used to collect details of the circumstances of ingestion, treatment and outcome.
Plasma and/or urine samples were obtained to identify which formulation had been ingested.
Patients discharged from hospital were followed up after 3 months to ascertain survival. Starting
in December 2003, data were collected over a 26 month period. During the first 10 months the

.‘ only product containing paraquat available for sale in Sri Lanka was a standard 200g/]
formulation. In October 2004, a novel 200g/1 formulation with INTEON® technology (containing
an alginate that converts to a gel under stomach acid conditions, increased levels of emetic, and a
purgative) designed to reduce the amount of paraquat available for absorption was introduced.
Problems were experienced with an apparent phase separation of the INTEON® formulation
during the survey period, but it was decided to continue with the survey since it was felt that this
was unlikely to influence the study’s assessment of the safening potential of INTEON®
technology. Survival analyses were performed using both non-parametric analyses (Kaplan-
Meier and log rank trend tests) and semi-parametric methods (Cox’s proportional hazards (PH)
with adjustment for potential confounding factors). Results: Data from 586 patients were
included in the analysis; 297 cases were recorded prior to October 2004 (standard formulation),
and 289 cases had confirmed or probable INTEON® ingestion (195 confirmed by plasma or urine
test). The average age of patients was 30 years and the majority were male (79%). Most (94%)
were cases of deliberate ingestion. A higher proportion of patients having ingested INTEON®
vomited within 15 min (55% vs. 38%), and fewer received gastric lavage (40% vs. 55%). The
new formulation improved overall survival (p=0.005, log rank test) from 25.6% to 35.3%
(difference 9.7%; 95% C12.3% - 17.1%). Survival was strongly associated with estimated
ingestion volume, and the beneficial effect of INTEON® was apparent across the dose range.
Cox PH regression analyses consistently showed a significant, approximately 2-fold reduction in
toxicity (i.c. a shift in the dose response by a factor of 2) for INTEON® compared to standard
product, suggesting a reduction of paraquat absorption. There was a small overall increase in
median time to death from 0.9 days for standard product to 1.5 days for INTEON®, however, this
effect was more apparent in those patients who had ingested lower doses (0-30ml) where median
time to death increased from 2.8 days (IQR 0.7 - 8.7) to 5.0 days (IQR 2.0 — 9.5) thus raising the

. possibility of more time being available for treatments to be effective. Conclusion: The survey
has shown that INTEON® technology significantly improves the survival of patients following
paraquat ingestion. Formulation developments have now overcome the phase separation
problems and it is expected that this may lead to a further reduction in toxicity.
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. ATTACHMENT B

(Email from Fermin Barrueto Jr., MD, Assistant Professor — Department of Emergency Medicine,
University of Maryland School of Medicine, Medical Toxicologist)

A Severe Paraquat Ingestion that Survived
A 27 year old man, in a suicide attempt, ingested % a cup (4 ounces) of Gramoxone®
(Syngenta), a 43% solution of paraquat, that was in his landscaping truck. Forty-five minutes after the
ingestion, the patient vomited several times and went to the Emergency Department(ED). He
complained of buming in his chest and mouth. He was admitted and had an _ :
esophagogastroduodenoscopy (EGD) performed which showed gastritis and superficial ulcerations of
the esophagus, stomach and proximal duodenum. The patient was discharged after 24 hours of
observation and returned to the ED 4 days later with hemoptysis and shortness of breath. He was
immediately transferred to a tertiary care facility. He has no past medical or surgical history. He takes -
no prescription or herbal medications. Social history revealed he drinks alcohol 2-3 days a week and
has used marijuana and cocaine in the past. Vital signs at the tertiary care facility were: temperature,
102.3°F; pulse, 108/minute; blood pressure, 132/71 mmHg; respiratory rate 31/minute; pulse oximetry,
90% on room air. This is a well nourished male in moderate respiratory distress. Head and neck exam
revealed no oropharyngeal bums or ulcerations. Lung examination revealed diffuse rhonchi and
tachypnea but no accessory muscle use. Cardiovascular examination revealed tachycardia but no
murmur, rub or gallop. Abdominal examination was benign and neurologic examination revealed an
alert and oriented man with no focal deficits.
Laboratory investigation included a comprehensive metabolic panel that revealed: Na®, 132
meq/L; K*, 3.0 meg/L; CI', 95 mcg/L; CO,, 22 mmol/L; BUN, 57 mg/dL; Creatinine, 6.0 mg/dL; Ca®,
. 9.2 mg/dL; Phosphorous, 3.5; Mg, 2.0 mg/dL; SGOT, 24 U/I; SGPT, 78 U/T; total bilirubin, 0.6
‘ mg/dL. Complete blood cell count revealed WBC, 18.0 K/mcL; hemoglobin, 11.7 g/dL; hematocrit,
33.5; platelets, 162 K/mcL. A chest radiograph showed diffuse patchy infiltrates bilaterally, worse on
the right than left. An arterial blood gas on room air revealed: pH, 7.47; PCO, 36 mmHg, PO,, 56
mmHg; HCO3, 25 mmol/L. A serum paraquat concentration performed by National Medical Services,
Inc. four days after the ingestion was 0.08 meg/mL (normal limit < 0.06 mecg/mL) by
spectrophotometry (SP). A urine paraquat concentration also 4 days post-ingestion and by SP was
0.76 meg/mL (asymptomatic sprayers up to 0.3 meg/mL, urine).

Upon arrival to the tertiary care center, the patient was started on methylprednisolone, 1 g IV
every day for 3 days and dexamethasone, 6 mg IV every 6 hours. He was also started on a cycle of
cyclophosphamide, 1.7 g IV every day for 2 consecutive days. An infusion of acetylcysteine
(Acetadote®) at a rate of 685 mg/hr was administered for 7 days as well as vitamin C and vitamin E
supplementation throughout the hospitalization. He required continuous veno-venous hemodialysis for
3 days followed by intermittent hemodialysis for 3 more days until his creatinine normalized to 1.4
mg/dL on HD #6 and did not require any further hemodialysis. The patient’s respiratory status
worsened requiring oxygen supplementation and at 2 L nasal cannula had a resting pulse oximetry of
80%. On hospital day #8, as he was moving himself to the lavatory, his pulse oximetry decreased to
70% which prompted a computed tomographic scan of the chest which revealed diffuse pulmonary
fibrosis with a ground glass appearance and pneumomediastinum. An esophagram was performed and
revealed no signs of perforation. Rapamycin therapy was initiated to limit any further pulmonary
fibrosis on HD #12 and continued for 15 days. The patient became neutropenic with a WBC of 0.2
K/mcL prompting treatment with neupogen causing the WBC to peak at 29.6 K/mcL but returned to
normal limits at 10.2 K/mcL. During his neutropenia secondary to the cyclophosphamide, the patient
was covered empirically with piperacillin/tazobactam and vancomycin despite never mounting a fever
or identifying a source of infection. On HD #14, the patient developed an iliofemoral deep venous
thrombosis and had lovenox and coumadin therapy initiated. After HD #39, the patient’s resting pulse

‘ oximetry was 90% on 2L NC, was able to perform basic activities of daily living and was stable for
transfer to the inpatient psychiatric ward.
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ATTACHMENT C

Fatal Unintentional Incidents Involving Non-Inteon Paraquat Formulations

- September 2005. Apparently a paraquat-containing product was poured into a soft drink bottle and given to a

neighbor, and the patient consumed an unknown amount. The family apparently reported the ingestion was
accidental, however other reports indicated the product was intentionally ingested along with an
organophosphate insecticide. The caller did not know name of two products nor the concentrations or amounts
ingested. Paraquat was detected in the patients urine. The patient died as a result of ingesting paraquat.

June 2005. On 06/06/05, Syngenta was notified that a 48 year-old man accidentally consumed the pesticide
through misuse of the product on June 3, 2005. The patient initially thought the glass containing paraguat
contained tobacco spit, and he did not immediately seek medical attention. He subsequently developed
symptoms that were consistent with paraguat ingestion. The patient eventually expired on June 15, 2005.
December 2004. Syngenta was notified that a homeless man moved in with his ex-wife and her new husband
and then became ill. He presented to VA hospital on 12/14/04 and was diagnosed with atypical pneumonia
and hypoxia. Symptoms did not respond to standard therapy and he had deteriorating condition required
intubation. The patient’s lung was biopsied and honeycomb effects were noted. Poison Center Toxicologists
were involved as of 12/28/05 and suspicion of paraquat ingestion was raised, although no oral or Gl lesions or
corrosive injuries were present. The patient expired on 12/31/04, and no plasma or urine samples were
retained; therefore, paraquat analysis was not possible. It is unclear whether or not the individual was actually
exposed to paraquat or how the exposure occurred, if at all.

September 2004. A chemist in the clinical lab at Presbyterian Hospital in Dallas, Texas, called regarding a
patient that the treating physician suspected was exposed to Paraquat. The chemist did not have any details of
how the patient was exposed; he only knew that it was an adult patient, and the treating physician requested a
test for paraquat. Very little information was obtained about this case because the treating physician would
not return the calls. Based on the sparse information obtained, it appears that the patient was a cattle rancher,
and his family denied that this was a suicide attempt. He presented to emergency room seriously ill and expired
in hospital due to pulmonary fibrosis and pulmonary emboli. A specific cause for these complications has not
been identified. A 2 1/2 ml sample of post mortem whole blood was submitted for analysis however this may
not be a sufficient volume for paraquat analysis. Furthermore, the blood sample was collected post-mortem,
and, considering the rapid half-life of paraquat in blood, it is unlikely paraquat concentrations will be below
the level of detection.

March 2003. A 49 year-old male apparently worked in the agricultural business and obtained a small volume ~
of the Gramoxone from a farmer to use around his yard at home. He reported that he was cleaning out his
garage, found the container containing Gramoxone, and proceeded to pour Gramoxone into a coffee cup; it is
not clear why he decanted the Gramoxone. He reported that he mistakenly drank from the cup containing the
Gramoxone instead of his coffee, which was apparently nearby. He indicated that he ingested one to two
swallows (up to 1/2 cup) and immediately rinsed and spit with water after he discovered his mistake. Within an
hour of exposure, he developed abdominal pain and vomiting prompting him to go to the local emergency
room. '

The patient was treated with activated charcoal and started on IV fluids. He did not receive any supplemental
oxygen. Physical exam did not reveal any evidence of corrosive injury to fips or mucosal surfaces in mouth
and throat. The patient had multiple episodes of vomiting and initial tests reported serum creatinine of 1.0,
BUN of 10, and normal lung function. The following moming kidney function decreased (serum creatinine of
3.0 and BUN of 19) but the Chest XRAY was unremarkable. The patient was in no respiratory distress, but
continued to complain of abdominal pain and dizziness. On 03/05/2003, a nurse indicated that the patient’s
kidney function continued to decline. On 3/12/03, it was reported that the patient died.
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. ATTACHMENT C (Cont.) , .

November 2002. Reportedly, an individual purchased two 20-ounce bottles (plastic bottles with screw-caps)
of Pepsi from a local convenience store, and she placed them in her refrigerator at her residence. Her brother

. opened-one of the two bottles, and took one sip (exact amount ingested unknown). He immediately noted that
it didn't taste like Pepsi. The patient had several subsequent bouts of vomiting and was taken to Appalachian
Medical Center that evening or the following moming. He was in “critical condition” in the emergency room
until he died.

FDA criminal investigator shared a few of the facts of the incident. It appears that the Pepsi bottles containing
the paraquat were not purchased at the local convenience store as previously suggested. Apparently, the
nephew of the patient owned a local farm, which is located near the convenience store where the Pepsi’s were
allegedly purchased. One of the farm hands at the nephew’s farm apparently reported that he filled two Pepsi
bottles with Gramoxone Max and gave them to the patient’s brother-in-law. It is surmised that the brother-in-
law brought the Pepsi bottles home where the patient accidentally ingested the product. FDA classified the
incident as an isolated event involving the use of an inappropriate container for storing an herbicide.

October 2002. A 66 year-old female operated her own greenhouse, and a neighbor needed help with weed
control. She retrieved an old container of paraquat (29.9% Ortho Paraquat) from storage and put on her
counter to give to the neighbor the next day. During the night the patient allegedly woke up to get some cough
medicine, which was next to product. On 10/02/02 (1 a.m.), the patient allegedly drank a couple sips of
paraquat by accident as she reached for her coffee. She was seen at the emergency room approximately 20
hours after ingesting the product. The treating physician reported that she had oral and esophageal burns, had
WBC of 20,000, was hypokalemic, in renal failure and acidotic. The patient died on 10/04/02.

."1 April 2000. On 04/10/00, a paraquat-containing herbicide was stolen from the workplace, decanted intoa
sports drink container, and placed in the back seat of a car. A 15 month-old child picked up the container and
ingested an unknown quantity. The child was put in the intensive care unit and had evidence of oral

ulcerations. The child died after 11 days in the hospital.
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McDonald Mary USGR

.-.\ Subject: FW: Agenda/Draft Study Protocol-Meeting on August 30th
Attachments: Agenda EPA Mtg Aug 30, 2006.doc; Example Paraquat PK Protocol in Dogs.pdf
From: Abbott John USGR
Sent: Friday, August 25, 2006 3:52 PM .
To: tompkins.jim@epa.gov; kenny.dan@epa.gov; scarano.louis@epa.gov; herndon.george@epa.gov; protzel.alberto@epa.gov;
Johnson.Hope@epamail.epa.gov
Cc: Elliott Barry GBAP; Pastoor Tim USGR; Akins Jonathan USGR
Subject: Agenda/Draft Study Protocol-Meeting on August 30th
To all,

On behalf of Syngenta, | want to thank you for your willingness to meet with us, particularly with your busy schedules and
the short notice. In Hope Johnson's absence today (thanks for your coordination), she asked that | send these documents
to you directly. Attached below is the proposed agenda for the meeting which we have scheduled for August 30th from
1-2:30 in Rm. 7671.

Agenda EPA Mtg
Aug 30, 2006.do...

We view this as a working meeting with the goal to get your critical thoughts and inputs prior to conducting the proposed
acute tox study. Attached below is a draft protocol provided as an example of what could be done and to facilitate our joint

. discussion and thinking. Our hope is that the details of the study design, including dose levels, etc. will be discussed and
agreed to during our meeting. Please note that the first two pages of the draft protocol also contains a summary of the
main study elements.

ZPOE

Example Paraguat
PK Protocol i...

Again, thanks in advance for meeting with us and we look forward to our discussion and getting your input.

Regards,

John D. Abbott; Ph.D., CPH
Syngenta Crop Protection, Inc.
NAFTA Herbicide Team Leader
Regulatory Affairs
336-632-7074

336-253-9666 (mobile)
john.abbott @syngenta.com
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} Agenda
.,‘- Meeting with EPAJHED to Discuss Inteon Technology

» Background/introduction
» The objective of this development project has been to create a
formulation that would increase the likelihood of survival after ingestion
of a paraquat formulation.

> EPA’s standard:
“This product is to be used only for formulation into herbicides with an acute
oral toxicity to dogs (lethal effects) that exceeds 128 mg paraquat ion/kg body
weight (602 mg of formulation/kg body weight for a 240 g paraquat ion/l
formulation) and that contain an effective emetic that meets FAQ
specifications, a dye, and an olfactory alerting agent that have been cleared
under FIFRA for use in pesticides registered for food use.”

> Data thus far have indicated safening, but need to verify the degree

between various PQ formulations in a contemporaneous study in dogs.
* Proposed Study to Determine Degree of Inteon Safening

> Range of Paraquat Formulations
» Gramoxone Extra (360 g/L)
= Gramoxone (ROW-200 g/L)
* Inteon (US) (240g/L)
* Inteon (ROW) (200 g/L)

. > What is the basis?
* Lethality in dogs: no mortalities at 128 mg PQ/kg BW.
= Area under the curve (AUC) for plasma paraquat: This is an
indicator of absorption and is a predictor of mortality. AUC will be
related to the minimally lethal dose for each formulation.

> What study would best indicate the degree of safening?
A protocol is included.
* Dogs will be given capsules containing formulation.
* The proposed dose levels would span the range of from no
mortalities to minimally lethal doses.
= AUC, clinical signs, mortality, and lung, kidney, and GI tract
pathology will be recorded.

> What is the timeline for doing such a study? The study would start
September/October, with raw results known within a month of
termination.
¢ Sri Lankan Monitoring
> Preliminary findings
> Timeline for report preparation

¢« Discussion

Agenda EPA Mtg Aug 30 2006
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23.8

MAIN STUDY ELEMENTS TO THE PROPOSED BASELINE GRAMOXONE AND
INTEON DOG STUDIES

Objective for single oral dose studies over a range of formulation doses
Study to determine kinetic data on paraquat absorption gaining minimum lethal dose

Formulation type for non-Inteon formulation currently on sale
Two studies needed

Gramoxone Max (360g/l PQ) for the USA
Gramoxone 200 (200g/l PQ with BIW) for ROW

Inclusion of Inteon formulation or not
Two studies needed
Inteon K (240 g/l PQ NBIW) for comparison to Max i,
Inteon EN (200g/l NBIW) for comparison to ROW &

Both sexes required?
Use a single sex; use males

Aim of study: LD50 number or minifgak}
Determine the shape of the kinetic curv. 0]

Numbers of animals per dose level

Proposed to use 4. Based, Zbeing too fe

3 in the event of an obsefva 1o 'ﬂ
‘t.

ip dosing ' ¥
; e copfirmation of the tox of the first dose is
.«%’

é%kmenc (AUC) parameters.

8 Bla aifor 4, 8, 16 as initial doses

Will progress gWwnwards if 4 does not define the bottom of the kinetics dose

response, andqrpwards if 16 does not incur terminations. These dose levels to be

decided based on the kinetic (AUC) parameters.

Inteon US and ROW: Plan for 64, 128 as initial doses
Will progress downwards if 64 does not define the bottom of the kinetics dose
response. Will progress upwards with a dose space depending on the kinetics seen at
64, and the kinetics and termination data from the Gramoxone Max study

Means of oral dosing
Dose by capsule

Page 1 of 17
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Syngenta Crop Protection — Confidential Business Information

Endpoints to measure
As currently done in CTL - Plasma paraquat kinetics (peak/AUC); clinobs; bodywelght full
gross macropathology; histopathology (lungs, kidneys, Gl tract)

Endpoint thresholds for requiring termination

Clinobs or bodyweight thresholds exceeded (detailed limits to be confirmed)
Measurement of paraquat absorption (assess accuracy needed) to be done in real time to
advise clinobs frequency

Measure emetic levels in plasma?
Include measurement. No need for real time measurement.

Source of dogs - parity to existing Inteon data

Beagles of similar weight range to CTL studies (10- 12 b S il stress and GI
tract factors such as worming, diet '

results obtamed in CTL

Hnstopathology

g ce.0 of these"%dies are essential for a significant
ok ;‘f'“ ?{%ﬁ*to final high dose) for at least one

Page 2 of 17
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PARAQUAT 240G/L SL FORMULATION (A7813K)

EXAMPLE PROTOCOL

Page 3 of 17
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Syngenta Confidential Business Information -- PARAQUAT 240G/L SL FORMULATION (A7813K)
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.} SUMMARY OF STUDY DESIGN -

Groups: A minimum of 3 groups..

Number of animals: 4 Males per group.

Dose administration: Single oral dose (via gelatine capsule) on 1 occasion.
Clinical observations: On each day of dosing: continuous cageside observations

(including gastro-intestinal abnormal TS Jfor up to 4 hours
post dosing; clinical observationgf orded at hourly intervals
for up to 7 hours post dosing. /B ‘a\ first emesis and times
of subsequent emesis (up to Te0h

recorded weekly; ca
abnormalities recf;% ;,

Veterinary examinations: ﬁbgmcludmg cardiac and
d

s prior to dosing and pnor to

Bodyweights: . Weekly (pre-study tBroughout
. dosing and daf} m"éf'éa“f‘t“é“ v

44

Y Y (pre-studydnd throughout the study).

, - ‘..,u tak from all animals prior to dosing and at 15
TRRRICSE 2 4,7,12 and 24 hour post dosmg for

Clinf- i "%& . Blood§ amples taken from all animals prior to and at 24 hours

(@ chemistry parameters.

" Limited range of organs to be processed and examined from all
animals, including lungs and kidneys.

Pathology:

Report: Full report
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. 1. INTRODUCTION - )

1.1 Purpose

The 240g/L paraquat formulation A7813K is a Manutex triggered gel formulation (a new
acid-triggered gelling approach based on water-soluble alginate technology) intended for use

in the United States of America. The toxicokinetics of an alginate-based formulation of

paraquat (240g/1) will be determined in the dog to assess the systemiGobrofile of paraquat over

The formulatxon A3781 3K contains an emetic agent (PP 59 " ;" ative (magnesium
Btity a{e expected

following dosing.

1.2 Regulatory guldelmes

‘ 1.3 Testing faéilif}
To be conducted at;-‘z’ééi@ igct labye

gl B ‘1*“'5"-,
de gs1s the preferre(dpen rode i eles for this type of study since emesis is an essential
',.\ ’?xﬂ-‘g \- p ) ~% w,,
part of the "r osed safeniglaction,@f the new formulation and because substantial data are

available at C*‘l%%;latmg to,,

route has been cht f» for the administration of the test substance as it is the major route of
Es gigﬁ’

exposure in humans ;“;1}‘9 ses of poisoning.

1.5 Dose selection

The dose levels of the A7813K formulation have been selected as 64 and 128mg paraquat
1on/kg, initially, as these dose levels were used in the previous toxicokinetic study with.
A7813K (CTL Study No. XD7355).
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[T

. 1.6 Standard operating procedures ' )

Reference to Standard Operating Procedures (SOPs) should be taken to imply the version

current at the time the procedures are performed.

2 GOOD LABORATORY PRACTICE AND QUALITY
ASSURANCE

Unit.

ST

L. SUBSTANCE

S

“¥e5Ttts Hill, Syngenta Ltd
| Green
Liqud

Specific gravity:

Storage conditions: Ambient temperature in the éafk
Stability: | ‘
Intended Use ' Agnculture
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CONFIDENTIAL - PARAQUAT LITIGATION

4. EXPERIMENTAL PROCEDURES

4.1 Dose preparations

Dogs will be dosed with the appropriate volume of A7813K, to achieve the required oral

dose, based on the most recent bodyweight. Capsules will be prepared locally immediately

prior to dosing, using a positive displacement pipette (SOP CT90-772 ). The test substance

/1503
LD

Dose Level of A7813K Dose.VoTume of A7813K
i (mg Paraquat ien/kg) AR B,
o : Vg%\ i
128 0533 b
EHPT TNy &

Speciesg%
Breed: N

S
Source:
Sex: 9’ Males per group.
Specification: 9-12 months of age on delivery, weight range — 9-12kg
Vaccinated against canine viral hepatitis, distemper, leptospirosis,
canine influenza and canine parvovirus (prior to delivery). Regularly
treated for possible nematode infestation (prior to delivery - records
supplied)
Selection: On the basis of normal:- clinical parameters, health status and

bodyweight.
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.3 4.3.2 Accommodation and husbandry )
On arrival, the dogs will be housed as ‘stock dogs’ and assessments will be made
independently of the study in order to determine their suitability for the study. The dogs will
be selected for this study on the basis of normal health and clinical parameters (determined
prior to delivery) and will be assigned experimental numbers in pen number order, based on

the random order of housing on delivery.

The dogs will be housed together in pens in the Dog Facility, exce %:&3.1 day of dosing

when they will be individually housed for up to 6 hours aftsing. The pens have a

QI

o cclesfidld, Cheshire, UIQ; eprovided

b
A, ‘Eg‘gzﬁo'gs will receive lead exercise

for all routine procedures (e.g. weighing) and will be allo e \free exercise, as a group, daily
‘\%

in the central corridor and weekly in the’€xgrtise area.

e i * i4/g
. The animal room provides the following nominal envirg ;_g;}?al}c;onditions:
5[.}-

Temperature:

Relative humidity. |

i
S j{ :

Limited, Witham, Esl' ',UK) an expanded dry diet. Each batch of diet is routinely analysed
&

for composition and for the presence of contaminants. Mains water, sup}ylied by an automatic
system will be available ad libitum; water is also periodically analysed for the presence of

contaminants. Details of analyses are retained in the CTL Archives.

The dogs will be separated for feeding for approximately 3 hours. After this time the food
bowls will be removed and the dogs will be group housed until the following day. During the
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acclimatisation period, food bowls will be removed after 2 hours in order to enésurage the

dogs to eat up quickly.

4.3.3 Acclimatisation

The dogs will be acclimatised for 4 weeks before the start of the study.

4.34 Animal randomisation and identification

w‘

The dogs will be uniquely identified (whllst at the breeding unit) wi mplanted ear numbers.

“f’. 5_4 ted in pen order and

All procedures and analyses will be perfo }y
4.35 Dose Ieveln

AT

15H0f . ',a W1th 4 males per group, with 1 dose per

Experimental Numbers
Males

1-4
5-8

Additional dose Ie Vi added as necessary in order to provide definition of the
toxicokinetic dose resgonse and to determine the minimum lethal dose relevant for the test
material. .

4.3.6 Dose administration
Dogs will receive a single oral dose of the appropriate dose of A7813K formulation on 1
occasion during the study. All dogs will be dosed orally with gelatine capsules (SOP CT50-

184) containing the appropriate volume of the test substance (see Section 4.'1). Dogs will be

fed approximately 4 hours after dosing.
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CONFIDENTIAL - PARAQUAT LITIGATION

4.3.7 Duration of dose administration

The animals will receive the appropriate volume of test substance, on | occasion.

4.4 Clinical observations

On the day of dosing, all dogs will be singly housed (see 4.3.2) in order to eliminate any »
possibility of cross contamination of dogs with test substance present in vomit or faeces and
to assist in observation of individual clinical signs. All dogs will be observed cage-su{e

continuously for the first 4 hours after dosing, particularly for th o 65 ing df emesis and the

volume, colour and consistency of vomit and faeces; these fin {
‘?l

‘:4 N “L “’.
h w{s poi;gg,\\c{gge for gross (?élﬁrxcal or
behavxoural abnormalities (SOP CT50-199). Observatr S 5\&71]1 be recorded on pre-printed

forms.

Gastro-intestinal ﬁndm (e g. [ gitation fae'eal abnormalities) will be assessed daily
(SOP CT90-338) andq%; 7! o Fvill be made for at least two weeks pre-

termination.

4.6 Bodyweights

All dogs will be weighed weekly (before feeding), for at least 1 week pre-study and then at
weekly intervals throughout the study and prior to termination (SOP CT60-068), as a health
check. Weights will be recorded on the day of dosing (for dose calculation) and daily

thereafter.
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CONFIDENTIAL - PARAQUAT LITIGATION

4.7 Food consumption

Food residues will be recorded daily, (SOP CT60-O79).approximately three hours after
feeding to enable food consumption to be calculated. Any residual food will be discarded.

These measurements will be made for at least 1 week pre-study and throughout the study.

48 Clinical pathology

L6 h dog, to assess

%‘f’, rior to termination (SOP
_Hf.‘}} K}' B

i) lSphatase activity *

<aminotransferase activity

SOPs used will be recorded in the raw data.

The following parameters will be determined in

urea
creatinine
glicose
albumin
total protein
cholesterol
triglycerides SRy
total bilirubin y
albumin/globulin égﬁi',;ﬁ} .

%%xé:ride
sreatine kinase
' w

481  FEhicekineticsin . f
Oxicokir -

4G

D

hours after dosingSQP CB50-051). Approximately 2ml blood will be taken at 15 and 30
eh ;

minutes and 1, 2, a “hours after dosing and approximately 5ml blood will be taken pre-

dose and at 7, 12 and 24 hours after dosing. Details will be recorded in the raw data.

All blood samples will be separated by centrifugation (at 1500g for 10 minuteé) and plasma
samples will be submitted for analysis of paraquat ion, residual plasma will be sent to
Syngenta CTL for analysis of the emetic PP796 in plasma. For the 12 hour samples only, the
plasma will be stored at 4°C overnight prior to analysis. Details will be recérded in the raw

data.
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The mean plasma concentration-time profiles and AUCy.54, calculated using the linear
trapezoidal rule will be calculated for each group of 4 dogs and plasma paraquat and emetic

concentrations presented for individual animals and as mean +/- SEM.

The toxicokineticist will provide a data report including detailed methodology and the results

of the toxicokinetic analyses.

4.9 Investigations post mortem

491 Termination

§6bjectxve, but to avoid

lowing criteria may be used to

49.2 Macrosceplc examination

All animals will be exammed post mortem (SOP CT45-023). This will 1nvoIve an external

observation and a careful examination of all intemnal organs and structures.

4.9.3 Tissue submission

The following will be taken from all animals and stored in appropriate fixatives.
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..-, abnormal tissues ' Kidney

duodenum Liver

heart Lung

ileum Oesophagus
jejunum Stomach
colon caecum
adrenals

4.9.4 Tissue Processing

495 Microscopic examination

Lung, kidney and abnormalities will be examingd i

5. DATA EVALUATION @

D ey % i

) &, P15 e y
.,_ Toxicokinetic data will be aysed by releva 'h 5 o‘a*s*" i' r data will be evaluated by
&siall number ofanimals pe group

'ﬁé“
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APPENDIX A - SCHEDULE OF EVENTS

Study Phase.

Procedures

Proposed Date

Pre-Study

" Armival of animals

Start pre-study recording of clinical observations,
bodyweights & food

Dose 1

64mg/kg
Pqion

Veterinary examination & blood samples (clin path & TK)

Day of dosing
House individually, record bodyweights

Dose and observe continuously for 4 hours; hourly x«‘.?‘ 4
observations recorded (4 - 7hrs) & 12hrs p.d. AL

Blood samples @ 15 & 30 minutes and 1, 2, 4%
hour post dosing £y

Dose 2

v

Veterinary examination & blood samples ﬁ%@

Termination

Day of dosmg

Vetennary%égann;? % &,blood samples (clm path)

Terminatio
i )’
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., APPENDIX B - CORRELATION OF UNIQUE EAR NUMBER AND EXPERIMENTAL
NUMBER AND PEN NUMBER

- Group Males
Experimental Ear Number
Number

Pen Number
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McDonald Mary USGR

.f; Subject: _ FW: Agenda for Tox Meeting
Attachments; Agenda EPA Mtg Aug 2006 v2.doc
From: Abbott John USGR
Sent: Thursday, August 24, 2006 4:18 PM
To: Johnson.Hope@epamail.epa.gov
Subject: Agenda for Tox Meeting
Hope,

Thanks again for coordinating our meeting with the toxicologists next week. It is much appreciated. Attached is the
proposed agenda. Again, | expect to have the protocol to you by Friday at the latest.

Agenda EPA Mtg
Aug 2006 v2.doc...

Please contact me if you have any questions.

Regards,

John D. Abbott, Ph.D., CPH

Syngenta Crop Protection, Inc.

NAFTA Herbicide Team Leader

Regulatory Affairs -
. 336-632-7074

- 336-253-9666 (mobile)
john.abbott@syngenta.com
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.; Agenda )
: Meeting with EPA/HED to Discuss inteon Technology

¢ Background/introduction
» The objective of this development project has been to create a
formulation that would increase the likelihood of survival after ingestion
of a paraquat formulation.

> EPA’s standard:
“This product is to be used only for formulation into herbicides with an acute
oral toxicity to dogs (lethal effects) that exceeds 128 mg paraquat ion/kg body
weight {602 mg of formulation/kg body weight for a 240 g paraquat ion/l
formulation) and that contain an effective emetic that meets FAQ
specifications, a dye, and an olfactory alerting agent that have been cleared
under FIFRA for use in pesticides registered for food use.”

> Data thus far have indicated safening, but need to verify the degree
between various PQ formulations in a contemporaneous study in dogs.

* Proposed Study to Determine Degree of Inteon Safening

> Range of Paraquat Formulations
= Gramoxone Extra (360 g/L)
= Gramoxone (ROW-200 g/L)
» inteon (US) (240g/L)
» [nteon (ROW) (200 g/L)

. > What is the basis?
Lethality in dogs: no mortalities at 128 mg PQ/kg BW.
» Area under the curve (AUC) for plasma paraquat: This is an
indicator of absorption and is a predictor of mortality. AUC will be
related to the minimally lethal dose for each formulation.

> What study would best indicate the degree of safening?
A protocol is included.
= Dogs will be given capsules containing formulation.
= The proposed dose levels would span the range of from no
mortalities to minimally lethal doses.
= AUC, clinical signs, mortality, and lung, kidney, and GI tract
pathology will be recorded.

> What is the timeline for doing such a study? The study would start

September/October, with raw results known within a month of
termination.

e Sri Lankan Monitoring
» Preliminary findings
» Timeline for report preparation

e Discussion

Agenda EPA Mtg Aug 2006 v2
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McDonald Mary USGR

. From: Rudolph Tiffanny USGR
" Sent: Thursday, September 14, 2006 11:23 AM
To: McDonald Mary USGR
Subject: FW: Meeting Follow-up and Submission ltems
Attachments: EPA PQT Presentation 8-30-06.pdf; ParaquatreporiBarrueto.pdf; 060724 APAMT Inteon

Presentation (comp).pdf

From: Abbott John USGR

Sent: Friday, September 01, 2006 2:59 PM

To: Rudolph Tiffanny USGR

Subject: FW: Meeting Follow-up and Submission Items
Tiffanny,

| forgot to include you as a bee. This should be included in our records, please coordinate with Kim. We will need to
submit this via the front end screen as well so can you please help me with that? | should get the Cockrill study on
Tuesday and that can accompany this along with any corrections that you assisted me with on the emetic.

Have a great weekend but | guess we better be ready to work on Tuesday. Thanks.

Regards,

John D. Abbott, Ph.D., CPH
Syngenta Crop Protection, Inc.
NAFTA Herbicide Team Leader
Regulatory Affairs

. 336-632-7074
336-253-9666 (mobile)
john.abbott@syngenta.com
From: Abbott John USGR
Sent: Friday, September 01, 2006 2:54 PM
To: "Johnson.Hope@epamail.epa.gov’
Ce: Tompkins.Jim@epamail.epa.gov’; 'kenny.dan@epa.gov’; Elliott Barry GBAP; Pastoor Tim USGR; Akins Jonathan USGR -
Subject: Meeting Follow-up and Submission Items
Hope, '

First, | want to thank you again for puiling the meeting together yesterday under a difficult timeline. We found the meeting
helptul to this project and hope you and your colleagues did as well. Attached are a few of the items that we had
committed to provide to you during our meeting. | am providing them by email but will also discuss with you regarding
submission through the front-end screen. Please distribute to the other participants from our meeting.

First, below is our slide presentation from yesterday's meeting. Please note that we have added 5 information slides to
reflect the details of our discussion during the meeting and presented on flip charts. We believe these additional slides will
be useful as you review our proposed study design and goal in more detail. As we discussed, we are committed to
conducting the acute tox dog study and look to initiate this study as soon as possible. We welcome any feedback/input
that you can provide and we are glad to accept the input by email or otherwise to facilitate this shorn t;meframe Thanks in
advance for your assistance.

EPA PQT

.sentation 8-30-06.1

Next, | am providing the updated statement from Dr. Barueto, the physician who treated the patient in Maryland who
intentionally ingested Gramoxone Inteon and has survived. This update includes confirmation that it was Gramoxone

1

SYNG-PQ-01631918
SYNG-PQ-01631918_R



Inteon that was ingested and not an older paraquat formulation. Please use this statement in conjunction with the original
statement provided by Dr. Barueto and submitted to the Agency.

ParaquatreportBarr
ueto.pdf (58...

Lastly, | am providing the slide presentation entitled “Improvement in survival following paraquat ingestion after introduction
of a new formulation with INTEON® technology in Sri Lanka® that was presented at the APAMT Conference held in August,
2006. As we discussed, Dr. Dawson from the Science Advisory Panel has extended the offer to meet with you to present
more details of the survey and answer any questions the Agency has regarding the results.

060724 APAMT
Inteon Presentati...

I will plan to call you next week to follow-up but please call me if you have any questions. Have a great weekend.

Regards, ,

John D. Abbott, Ph.D., CPH
Syngenta Crop Protection, Inc.
NAFTA Herbicide Team Leader
Regulatory Affairs
336-632-7074

336-253-9666 (mobile)
john.abbott@syngenta.com
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