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STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS

No claim of confidentially is made for any information contained in this study on the
basis of its falling within the scope of FIFRA Section 10(d) (1)(A), (B), or (C).

This statement supersedes any other claims of confidentiality that may appear in this
report.

Company: Cheminova A/S
Company Agent:  Diane Allemang

Title: Vice President, Regulatory Affairs
Cheminova, Inc.
EPA Agent of Cheminova A/S

Date: ‘\)«Baw )éuf‘ﬁ/"?j

Signature: ﬁ’Pi{\\ a('f} ;2 OOV

These data are the property of Cheminova A/S and as such, are considered to be
confidential for all purposes other than compliance with FIFRA Section 10. Submission
of these data in compliance with FIFRA does not constitute a waiver of any right to
confidentiality, which may exist under any other statute or in any other country.
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GOOD LABORATORY PRACTICE STATEMENT

This study was conducted in accordance with the Good Laboratory Practice regulations
of the U.S Environmental Protection Agency (EPA FIERAY, Japanese Ministry of
Agriculture, Forestry and Fisheries®, and Organisation for Economic Co- -operation and
Development (OECD)* with this exception: the analyses for the Batch Analytical
Certificates performed by Cheminova A/S were conducted in accordance with the EPA
FIFRA and OECD Good Laboratory Practice Standards only. A Quality Assutance
Statement for the Batch Analytical Certificates detailing the critical phase inspections and
the routing of these inspections to the Study Director and Management as well as audit
findings were not provided to the Study Director.

This final report accurately reflects the raw data obtained during the performance of the
study. Deviations from the protocol and standard operating procedures of the Testing
Facility are documented in this report and/or the raw data Those deviations that
occurred did not affect the quality or integrity of the study.

Sponsor/Submitter: >x (e, '@(L&,V_\’ L} ,2/5,[ - Ou

Dlane Allemang Date
Vice President, Regulatory Affairs

Cheminova, Inc.

EPA Agent of Cheminova A/S

W %cuwﬂ\} Al Ror 006

ohn F. Bamnett, Jr., Date
Senior Scientist
Study Director

Study Director:

a. U.S, Environmental Protection Agency. Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA); Good Laboratory Practice Standards; Final Rule 40 CER

Part 160G

b. Japanese Ministry of Agriculture, Forestry and Fisheries (1999) Good Laboratory
Practice Standards. 11 Nousan No. 6283,

¢. Organisation for Economic Co-operation and Development (1998). The Revised
OECD Principles of Good Laboratory Practice [C{97)186/Final].
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FLAGGING STATEMENT
I have applied the criteria of 40 CFR 158 34 for flagging studies for potential adverse

effects to the results of the attached study. This study neither meets nor exceeds any of
the applicable criteria.

Company: Cheminova A/S
Company Agent: Diane Allemang

Title: Vice President, Regulatory Aftairs
Cheminova, Inc.
EPA Agent of Cheminova A/S

Date: AV“‘ abi’ J0oly

Signature: }S\ ol )M/\/v/wgn
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HITLE: ORAL (GAVAGE) REPEAT DOSE COMPARATIVE
CHOLINESTERASE STUDY OF MALATHION AND
MALAOXON IN JUVENILE RATS

CHARLES RIVER LABORATORIES
PRECLINICAL SERVICES, PENNSYLVANIA
PROTOCOL NUMBER: TQC00013

1. SUMMARY AND CONCLUSION

The objective of this study was to determine the effect of repeated daily dosing of young
pre-weaning rats with Malathion and Malaoxon on erythrocyte and brain
acetylcholinesterase activity.

1.1. Summary

Twenty-four litters with five male and five female pups per litter were randomly assigned
to nine dosage groups (Groups I through IX). The pups from twelve of these litters were
assigned to the vehicle control and malathion dosage groups: 0 (Vehicle), 5, 25, 50 and
150 mg/kg/day corresponding to Groups I through V. The pups from the other twelve
litters were assigned to the vehicle control and malaoxon dosage groups: 0 (Vehicle),
0.1, 1, 2 5 and 4 mg/kg/day corresponding to Group I and Groups VI through IX.
Suspensions of the test substances in the vehicle, corn oil, or the vehicle alone were
administered via oral gavage once daily to the pups on postnatal days 11 through

21 (PNDs 11°* through 21). The dosage volume was 5 mL/kg for both test substances and
the vehicle.

Checks for viability were made twice daily. Clinical observations were recorded daily
before dosage administration and 60 £ 10 minutes after administration. Body weights
were recorded the day after arrival, on the day of randomization and daily during the
dosage period.

a. The day of birth is designated postnatal day 0 (day 0 of lactation) in Addendum
10 to the Pesticide Assessment Guidlelines of the U.S. Environmental Protection
Agency (EPA). This same day is designated day 1 postpartum (day 1 of lactation)
in the Standard Operating Procedures of the Testing Facility. Throughout the
protocol and the 1aw data, the day of birth was designated day 1 postpartum (day
1 of lactation) and all subsequent ages of the F1 generation rats and days of the
lactation period were determined and cited accordingly. In the text of this report,
as well as the summary and individual tables, the day of birth has been adjusted so
that the day of birth and all subsequent postpartum days match the EPA guideline.
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At the end of the dosage period (PND 21), whole blood samples wete collected from each
of the pups following decapitation, and the brains were removed. The samples were
collected at 2 hours postdosage for the pups assigned to the malathion dosage groups and
30 minutes postdosage for the pups assigned to the malaoxon dosage groups. These
blood and brain samples were analyzed for cholinesterase levels. All pups were then
discarded without further evaluation.

At 150 mg/kg/day, both male and female pups administered malathion wete observed
with adverse clinical signs (tremors in the head or whole body in both the male and
female pups; decreased motor activity, impaired righting reflex and splayed
forelimbs (both) in the male pups; and pale extremities in the female pups).

No test substance-related mortality, effects on body weights or body weight gains were
observed i either the malathion or malaoxon dosage groups.

Statistically significant reductions in red blood cell (RBC) cholinesterase levels were
observed in the 25, 50 and 150 mg/kg/day dosage groups for both the male and female
pups administered malathion, and the 1, 2.5 and 4 mg/kg/day dosage groups for both
male and female pups administered malaoxon. Brain cholinesterase levels were
statistically significantly reduced only in the 150 mg/kg/day dosage group for both male
and female pups administered malathion. There were no statistically significant or
biologically important differences in brain cholinesterase levels in the male or female
pups administered malaoxon.

1.2. Conclusion

Repeated oral (gavage) administration of malathion to male and female pups during
PNDs 11 to 21 resulted in clinical signs (tremors, decreased motor activity, impaired
righting reflex, splayed forelimbs and pale extremities) in the 150 mg/kg/day dosage
group for male and/or female pups during the first few days of administration. There was
also a treatment-related statistically significant reduction in RBC cholinesterase activity
observed in the 25, 50 and 150 mg/kg/day dosage groups for both male and female pups
compared with controls. Brain cholinesterase activity was also statistically significantly
reduced in the 150 mg/kg/day dosage group male and female pups compared with
controls. The NOAEL for cholinesterase inhibition was considered to be 5 mg/kg/day for
both the male and female pups administered malathion.
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Repeated oral (gavage) administration of malaoxon to male and female pups during
PNDs 11 to 21 resulted in no treatment-related effects other than a statistically significant
decrease in RBC cholinesterase levels in the 1, 2.5 and 4 mg/kg/day dosage group male
and female pups compared with controls. The NOAEL for cholinesterase inhibition was
considered to be 0.1 mg/kg/day for both the male and female pups administered

malaoxon.
O/ - "F&G‘!\Hﬁ—m——-—' 2l-pp il

Alan M. Hoberman, Ph.D., DABT Date
Director of Research

Oeln WM)( Al for 2006

lJ{)hnF Barnett, Jr, B.S. Date
Senior Scientist
Study Director
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2. DESCRIPTION OF TEST PROCEDURES
2.1. Conduct of Study

2.1.1, Sponsor

Cheminova A/S, P.O. Box 9, DK-7620 Lemvig, DENMARK
2.1.2. Testing Facility

Charles River Laboratories Preclinical Services, 905 Shechy Drive, Building A,
Horsham, PA 19044, USA

2.1.3. Study Number

TQC00013

2.1.4. Objective of the Study

The objective of this study was to determine the effect of repeated daily dosing of young
pre-weaning rats with malathion and malaoxon on erythrocyte and brain

acetylcholinesterase activity, and to fulfill the data requirements of a Data-Call-In notice
issued by the EPA on October 7, 2004 (1D GDCI-057701-24675).

2.15. Study Design

The requirements of the U.S. Environmental Protection Agency (EPA?U’Z) and
Otrganisation for Economic Co-operation and Development (OECD)® were used as the
basis for study design.

2.1.6. Regulatory Compliance

This study was conducted in compliance with the Good Laboratory Practice (GLP)
regulations of the EPA®, the IMAFF® and the OECD®. Quality Assurance Unit

findings derived from the inspections during the conduct of this study are documented
and have been provided to the Study Director and the Testing Facility Management

2.1.7. Ownership of the Study

The Sponsor owns the study. All raw data, analyses, reports and preserved tissues are the
property of the Sponsor.

2.1.8. Study Monitor

Judith Hauswirth, Ph.D_ (Toxicology Consultant)
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2.1.9. Sponsor’s Representative

Terri Spanogle (Senior Scientist, Cheminova, Inc., 1620 Eye Street NW, Suite 615,
Washington, DC 20006 USA)

2.1.10.  Study Director

John F. Batnett, Jr., B.S. (Senior Scientist)
Address as cited previously for Testing Facility.

2.1.11.  Technical Performance

2.1.12.  Charles River Laboratories Preclinical Services
2.1.12.1. Pennsylvania

John F Barnett Sr, B S. (Director of Operations)

Christopher J. Rivera, B.S. (Study Supetvisor)

Adria R. Kling, B.A. (Laboratory Technician)

Brian M. McCullough, B S. (Necropsy Laboratory Technician)
Anastasia R. Orloski, B.S. (Formulation Laboratory Technician)
Julian Gulbinski III, B.S., M.B A (Scientist)

2.1.12.2, Massachusetts

Dorothy Savage, B S. (Principal Investigator) - Concentration and homogeneity analyses
2.1.13.  Report Preparation

John F. Barnett, Ir, B.S.

Benjamin J. Kosko, B.A . (Study Coordinator)

Tina M. Glemser, B.S. (Data Management Specialist)

Emily J. Wash, B. A (Report Administrator)

2.1.14.  Report Review

John A. Foss, Ph.D., (Director of Neurobehavioral Toxicology)
2.1.15.  Date Protocol Signed

27 January 2006
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2.1.16. Dates of Technical Performance
2.1.16.1. Key Study Dates

Experimental Start 30 JAN 06
Experimental Completion 14 FEB 06

2.1.16.2. Malathion

Dam and Pup Arrival 24 JAN 06

Dosage Administration - Pups (PND’s 11 to 21) 30 JAN 06 - 10 FEB 06
Dams Sacrificed (PND 21) 09 FEB 06 - 10 FEB 06
Blood Collection and Pup Sacrifice (PND 21) 09 FEB 06 - 10 FEB 06

2.1.16.3. Malaoxon

Dam and Pup Arrival 31 JAN 06

Dosage Administration - Pups (PNDs 11 to 21) 03 FEB 06 - 14 FEB 06
Dams Sacrificed (PND 21) 13 FEB 06 - 14 FEB 06
Blood Collection and Pup Sacrifice (PND 21) 13 FEB 06 - 14 FEB 06

2.1.17. Records Maintained

The original repo1t, raw data and reserve samples of the bulk test substance and bulk
vehicle are retained in the archives of the Testing Facility. Any presetved tissues are
retained in the archives of the Testing Facility for two years after the mailing of the draft
final report, after which time the Sponsor will decide their final disposition. All unused
test substance formulations were discarded at the Testing Facility. Disposition of the
remaining bulk test substances is documented in the rtaw data. Back-up samples will be
discarded at the Testing Facility following consultation with Sponsor’s Representative

2.2, Test Substances Information

2.2.1. Descriptions

Malathion (synonymous with Fyfanon Technical) - a clear pale yellowish liquid
Purity: 96.0%

CAS No.: 121-75-5

Malaoxon - a clear, colotless liquid

Purity: 97.7%
CAS No: 1634-78-2

a PND is an abbreviation for postnatal day.
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2.2.2. Lot Numbers

Malathion - 9010501
Malaoxon - 849-BSe-42C

2.2.3. Dates Received and Storage Conditions

The test substance Malaoxon was received on 19 October 2005 and 22 December 2005
and the test substance Malathion was received on 5 December 2005. Malaoxon was
stored frozen (approximately -20°C), protected from light upon receipt. Malathion was
stored refrigerated (2°C to 8°C), protected from light upon receipt. Beginning on

13 January 2006, malathion was stored frozen (approximately -20°C), protected from
light at the request of the Study Director and Sponsor’s Representative.

2.2.4. Special Handling Instructions

Double nitrile gloves, full faced positive pressure hood, appropriate eye protection and
Tyvek® suit were worn during formulation preparation and dosage administration. Bulk
test substances were handled in a chemical fume hood. Gloves were washed with soap
and water or sprayed with an appropriate cleaning solution prior to removal and then
disposed of in a biohazard containet. For all other activities, standard safety precautions
were followed.

2.2.5. Analysis of Purity

Information to document or certify the identity, composition, strength, purity and stability
of the test substances was provided by the Sponsor to the Testing Facility. Certificates of
Analysis for both malathion and malaoxon are attached to the protocol

(ATTACHMENT 2) and are available in APPENDIX D. The Sponsor Representative's
signature and apptoval of the protocol indicates that appropriate documentation of the
method of synthesis, fabrication or detivation of the test substances are on file and that it
is available to the appropriate regulatory agencies should it be requested. The expiration
dates for malathion and malaoxon are 03 November 2006 and 04 March 2009,

respectively.

2.3. Vehicle Information
2.3.1. Description

Corn oil ~ a viscous yellow liquid

2.3.2. Lot Number

065K0077
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2.3.3. Date Received and Storage Conditions

The vehicle was received from Sigma-Aldrich, St. Louis, MO, USA, on 11 January 2006
and stored at room temperature.

2.34. Special Handling Instructions

Standard safety precautions (use of protective clothing, gloves, dust-mist/HEPA-filtered
mask, safety goggles or safety glasses with side shields) were taken when handling the
vehicle

2.3.5. Analysis of Activity

Neither the Sponsor nor the Study Director was aware of any potential contaminants
likely to have been present in the vehicle that would have interfered with the results of

this study.

Documentation or certification of the identity, composition, strength, purity and stability
of the cotn oil wete limited to that supplied by the manufacturer. This documentation is
available in APPENDIX F.

2.4. Test Substance Preparation and Storage Conditions

Suspensions of each test substance were prepared once at the Testing Facility Prepared
suspensions were stored refrigerated (2°C to 8°C) protected from light.

2.4.1. Adjustment for Purity

The test substances were considered 100% pure for the purposes of dosage calculations.
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2.4.2, Sample Information
Sampling
Bulk Test Substance Reserve
Sample Size: 1g
Test Lot Number Date Sampled Storage Condition Date Archived®
Substance
Malathion 9010501 07 FEB 06 F 24 FEB 06
Malaoxon | 849-BSe-42C 07 FEB 06 F 24 FEB 06
Vehicle Reserve
Sample Size: 5mL
Name Date Sampled Storage Conditions Date Archived®
Com oil 07 FEB 06 RT 24 FEB 06
Concentration and Homogeneity”
Sample Size: 1mL
Malathion
Date Sampled Date Shipped Recipient Shipping Conditions Purpose
Charles River
30 JAN 06 30 JAN 06 PI'e(]:;i?t]?i(():;altggxevsices R C.H
Massachusetts
Malaoxen
Date Sampled Date Shipped Recipient Shipping Conditions Purpose
Charles River
Laboratories
02 FEB 06 02 FEB 06 Preclinical R C,H
Services
Massachusetts

a  Reserve samples were transferred to the Testing Facility archives.

b.  Quadruplicate samples were taken from the top, middle and bottom of each concentration on the day
of preparation. Two samples from each quadruplicate set were shipped for analysis to the Charles
River L aboratories Preclinical Services, Massachusetts, USA, analytical laboratory; the remaining
samples were retained at the Testing Facility as backup samples and stored refrigerated (2°C to 8°C).

RT - Room temperature
F - Frozen, protected from light (-20°C)

R - Refrigerated, protected from light (2°C to 8°C)

C — Concentration
H - Homogeneity

2.4.3.

Analytical Results

Information to document the stability of the prepared formulations bracketing the range
of concentrations used in this study was provided by the Sponsor to the Study Director.
Results of concentration and homogeneity analyses are available in APPENDIX G.
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2.43.1.  Stability
Stability data for the prepared formulations in the corn oil vehicle bracketing the
concentrations in this study are on file with the Sponsor (Huntingdon Life Sciences

(HLS) Study No. CHV 0121/053810 [MRID 46756705] and HLS Report
CHV 066/013331 [MRID 45646401]) and was not determined during the conduct of this

study.

2.5. Test System

2.5.1. Species

Rat

2.5.2. Strain

Crl:CD(SD)

2.5.3. Supplier (Source)

Charles River Laboratories, Inc., Raleigh, NC, USA.
2.54. Sex

Male and female (Note: FO generation dams were provided by the Supplier to maintain
the F1 generation pups and wete not considered part of the Test System.)

2.5.5. Rationale for Test System

The C11:CD(SD) rat was selected as the Test System because this strain of rat has been
widely used throughout the industry for nonclinical studies.

2.5.6. Test System Data - F1 Generation Pups

Shipment 1

Number of Dams 14

Number of Pups 120

Date of Birth 19 JAN 06 - 20 JAN 06
Age at Arrival 4 - 5 days
Weight (g) the Day after Arrival 7.8-16.5
Weight (g) at Study Assignment 143-298

Page 18



TQC00013

Shipment 2

Number of Dams 14

Number of Pups 120

Date of Birth 23 JAN 06 - 24 JAN 06
Age at Armival 7 - 8 days
Weight (g) the Day after Arrival 11.0-207
Weight (g) at Study Assignment i58-241

2.5.7. Method of Randomization
2.5.7.1. Dams

The female rats were naturally bred at the Supplier's facility by breeder male rats of the
same source and strain. The day of pup delivery was designated day 0 of lactation
(postpartum). The female 1ats were allowed to deliver their litters at the Supplier and
shipped to arrive at the Testing Facility on PNDs 4, 5, 7 and 8.

2.5.7.2. F1 Generation Pups

On PNDs 9 or 10, twenty-four litters of approximately ten pups per litter (five males and
five females) were randomly assigned to study. The pups from twelve of these litters
wete assigned to the Malathion dosage groups, and the other twelve litters were assigned
to the Malaoxon dosage groups. One male and one female pup from each of the litters
were assigned to each of five respective dosage groups. The pups were of good general
health (no adverse clinical signs) following physical examination of the pups and
adequate body weights. Cross-fostering was performed due to an insufficient number of
male and/or female pups within the litter.

The pups in the Malathion groups were assigned to the following dosage group:

Paw Tattoo Dosage Group Assignment
Male Paw Tattoo 1 0 (Vehicle) mg/kg/day
Male Paw Tattoo 2 S mg/kg/day
Male Paw Tattoo 3 25 mg/kg/day
Male Paw Tattoo 4 50 mg/kg/day
Male Paw Tattoo 5 150 mg/kg/day

Female Paw Tattoo 6 0 (Vehicle) mg/kg/day
Female Paw Tattoo 7 5 mg/kg/day
Female Paw Tattoo 8 25 mg/kg/day
Female Paw Tattoo 9 50 mg/kg/day
Female Paw Tattoo 10 150 mg/kg/day
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The pups in the Malaoxon groups were assigned to the following dosage group:

Paw Tattoo Dosage Group Assignment
Male Paw Tattoo 1 { (Vehicle) mg/kg/day
Male Paw Tatioo 2 0.1 mg/kg/day
Male Paw Tatioo 3 1 mg/kg/day
Male Paw Tattoo 4 2.5 mg/kg/day
Male Paw Tattoo 5 4 mg/kg/day

Female Paw Tattoo 6 0 (Vehicle) mg/kg/day
Female Paw Tattoo 7 0.1 mg/kg/day
Female Paw Tattoo 8 1 mg/kg/day
Female Paw Tattoo 9 2.5 mg/'kg/day
Female Paw Tattoo 10 4 mg/kg/day

2.5.8. System of Identification

2.5.8.1. Dams

Female rats were assigned temporary animal numbers at receipt. The 1ats were
permanently identified using Monel® self-picrcing ear tags (No. MSPT 20101 Gey Band
and Tag Co., Inc., Norristown, PA, USA) upon litter assignment to study. Cage tags
were marked with the study number, permanent rat number, sex, generation, test
substance identification, group number and dosage level.

2.5.8.2. F1 Generation Pups

On PNDs 9 or 10, pups selected for study were individually identified by tattoo according
to the Standard Operating Procedures of the Testing Facility. Ink was injected under the
skin of the paws to identify individual pups. Cage tags were marked with the study
numbet, permanent rat numbet, sex, generation, test substance identification, group
number and dosage level.

2.6. Husbandry
2.6.1. Research Facility Registration

USDA Registration No. 14-R-0144 under the Animal Welfare Act, 7U.S C. 2131 et seq.

2.6.2. Study Room

The study room was maintained under conditions of positive airflow relative to a hallway
and independently supplied with a minimum of ten changes per hour of 100% fresh air
that had been passed through 99 97% HEPA filters. Room temperature and humidity
were monitored constantly throughout the study. Room temperature was targeted at 64°F
to 79°F (18°C to 26°C); relative humidity was targeted at 30% to 70%".

a. See APPENDIX H (ENVIRONMENTAL AND HUSBANDRY REPORIS).
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2.6.3. Housing
Each dam with a litter of male and female pups was housed in a common nesting box

during the postpartum period. All cage sizes and housing condltlons wetre in compliance
with the Guide for the Care and Use of Laboratory Animals?

2.64.  Light

An automatically controlled 12-hours light:12-hours dark fluorescent light cycle was
maintained. Each dark period began at 1900 hours.

2.6.5. Sanitization

Cages were changed approximately every other week. Bedding was changed as often as
necessary to keep the 1ats dry and clean.

2.6.6. Diet

Rats were given ad libitum access to Certified Rodent Diet® #5002 (PMI® Nutrition
International, Inc , St. Louis, MO, USA) in individual feeders.

2.6.7. Diet Analysis

Analyses were routinely performed by the feed supplier. No contaminants at levels
exceeding the maximum concentration for certified feed or deviations from expected
nutritional requirements were detected by these analyses. Copies of the results of the
feed analyses are available in the 1aw data and in APPENDIX H.

Neither the Sponsor nor the Study Director are aware of any potential contaminants likely
to have been present in the feed that would have interfered with the results of this study.

2.6.8. Water

Local water that had been processed by passage through a reverse osmosis membrane
(R.O. water) was available to the rats ad libitum from individual water bottles attached to
the cages. Chlorine was added to the processed water as a bacteriostat.

2.6.9. Water Analysis

The processed water is analyzed twice annually for possible chemical contamination
(Lancaster Laboratories, Lancaster, PA, USA) and monthly for possible bactetial
contamination (QC Laboratories, Southampton, PA, USA). Copies of the resulis of the
water analyses are available in the raw data and in APPENDIX H.

Neither the Sponsor nor the Study Director are aware of any potential contaminants likely
to have been present in the water that would have intetfered with the results of this study.

Page 21



TQCO00013

2.6.10.  Nesting Material

Bed-0’cobs® bedding (The Andersons Industrial Products Group, Maumee, OH, USA)
was used as the nesting material.

2.6.11.  Nesting Analysis

Each lot of bedding is analyzed for possible contamination (Lancaster Laboratoties,
Lancaster, PA, USA). Copies of the results of the bedding analyses are available in the
raw data and in APPENDIX H

Neither the Sponsor nor the Study Director are aware of any potential contaminants likely
to have been present in the bedding that would have interfered with the results of this

study.
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2.7, Methods
2.7.1. Dosage Administration
Number Dose Assigned F1 Generation Numbers
Dosage | of pups Test Dosage® Volume
Group | persex | Substance | (mg/kg/day) § Concentration | (mL/kg) Male Rats Female Rats
5101, 5201, 5301, 5401, | 5106, 5206, 5306, 5400,
5501, 5601, 5701 5801, 5506, 5606, 5706, 5806,
b . . 5901, 6001, 6101, 6201 5906, 6006, 61006, 6206,
! 24| Comoil | 0(Vehicle) 0 3| 6301, 6401, 6501, 6601, | 6306, 6406, 6506, 6606,
6701, 6801, 6901, 7001, 6706, 6806 6906, 7006,
7101, 7201, 7301, 7401 7106, 7206, 7306, 7406
6302, 6402, 6502, 6602, 6307, 6407, 6507, 6607,
I 12 Malathion 3 1 5 6702, 6802, 6902, 7002, 6707, 6807, 6907, 7007,
7102, 7202, 7302, 7402 7107, 7207, 7307, 7407
6303, 6403, 6503, 6603, 6308, 6408, 6508, 6608,
11 12 Malathion 25 5 5 6703, 6803, 6903, 7003, 6708, 6808, 6908, 7008,
7103, 7203, 7303, 7403 7108, 7208, 7308, 7408
6304, 6404, 6504, 6604, | 6309, 6409, 6509, 6609,
v 12 Malathion 50 10 5 6704, 6804, 6904, 7004, | 6709, 6809, 6909, 7009,
7104, 7204, 7304, 7404 7109, 7209, 7309, 7409
63053, 6405, 6505, 6605, | 6310, 6410, 6514, 6610,
v 12 Malathion 150 30 5 6705, 6805, 6905, 7005, | 6710, 6810, 6910, 7010,
7105, 7205, 7305, 7405 7110, 7210, 7310, 7410
5102, 5202, 5302, 5402, | 5107, 5207, 5307, 5407,
VI 12 Malaoxon 01 002 5 5502, 5602, 5702, 5802, 5507, 5607, 5707, 5807,
5902, 6002, 6102, 6202 5907, 6007, 6107, 6207
5103, 5203, 5303, 5403, 5108, 5208, 5308, 5408,
VII 12 Malaoxon 1 02 5 5503, 5603, 5703, 5803, | 5508, 5608, 5708, 5808,
5903, 6003, 6103, 6203 5908, 6008, 6108, 6208
5104, 5204, 5304, 5404, | 5109, 5209, 5309, 5409,
VII 12 Malaoxon 235 05 5 5504, 5604, 5704, 5804, | 5509, 5609, 5709, 5809,
5904, 6004, 6104, 6204 5909, 6009, 6109, 6209
5105, 5205, 5305, 5405, | 5110, 5210, 5310, 5410,
IX 12 Malacxon 4 03 5 5505, 5605, 5714°, 5805, | 5510, 5610, 5710, 5810,
5905, 6005, 6105, 6205 5910, 6010, 6110, 6210
a. The test substances were considered 100% pure for the purpose of dosage calculation
b. Twelve of these pups were dosed and sacrificed with the Malathion pups and the other twelve with
the Malaoxon pups.
c. Two male pups in litter 12757 were tattooed as pup number four. Prior to dosage administration
one of the pups was picked to be 5705 and tatiooed as pup number 14. This pup’s permanent
number was changed from 5705 to 5714.
2.7.2. Rationale for Dosage Selection and for Time-of-Peak Effect for

Cholinesterase Inhibition

Dosages for the pups were selected based on data collected in a repeat dose range-finding
cholinesterase study with Malaoxon and Malathion (TQC00011) conducted at Charles
River Laboratories Preclinical Services Pennsylvania. The doses used during the conduct
of the TQC00011 study were 5, 15 and 50 mg/kg/day for Malathion and 0.05, 0.1 and

1 mg/kg/day for Malaoxon. During this study, there were no test substance-related
adverse clinical observations apparent, and minimal cholinesterase inhibition was
observed.

Blood and brain cholinesterase sampling was performed at 2 hours post-dose for
malathion and at 30 minutes post-dose for malaoxon. The timing for sample collection
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for each compound was selected based upon time-of-peak effect data obtained from a
preliminary repeated dose study (TQC00012) conducted by Charles River Preclinical
Services and after consultation with the US EPA (e-mail message from Thomas Moriarity
of the EPA to Paul Whatling of Cheminova, Inc., dated February 2, 2006).

2.7.3. Route and Rationale for Route of Administration

The oral (gavage) route was selected for use because: 1) the exact dosage can be
accurately administered via gavage; and 2} the oral route is a potential route of exposure.

2.74. Frequency of Administration

The pups were administered the test substance and/or the vehicle once daily from
PNDs 11 through 21 Dosages were adjusted daily for body weights recorded priot to
administration and dosage administration occuired at approximately the same time each
day.

2.7.5. Method of Study Performance

2.75.1. Dams

Viability observations were recorded at least twice daily. Maternal behavior, clinical
observations and body weights were recorded the day after arrival. Feed consumption
was monitored as feed was replenished on an as-needed basis. This information was
recorded to monitor the general health and well-being of the dams.

2.75.2. F1 Generation Pups

Litters were observed for dead pups at least twice daily. The pups in each litter were
counted on the day after arrival and on the day of randomization. Clinical observations
were recorded once daily the day after arrival during the predosage period by litter and
prior to and 60 + 10 minutes after dosage administration except on the day of sacrifice
when clinical observations were performed just prior to sacrifice’. Body weights were
recorded the day after arrival, on the day of randomization and daily during the dosage

period.
2.7.6. Gross Necropsy
2.7.6.1. Dams

On day 21 postpartum, all dams were sacrificed by carbon dioxide asphyxiation and
discarded without further evaluation.

a SEE APPENDIX E (DEVIATIONS FROM THE PROTOCOL AND THE
STANDARD OPERATING PROCEDURES OF THE TESTING FACILITY),
items 1 through 4.
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2.7.6.2. F1 Generation Pups

All surviving pups were sactificed by decapitation without anesthesia on PND 21.
Sacrifice was immediately followed by blood collection and brain dissection.

Pups that died were necropsied for the cause of death or condition on the day the
observation was made. The lungs, trachea and esophagus were perfused and saved in
neutral buffered 10% formalin for possible future evaluation.

2.7.7. Cholinesterase Assay

At the end of the dosage period (PND 21), whole blood samples (approximately 0.40 to
0.60 mLs each) were collected from each of the pups assigned for

cholinesterase assay®® The whole blood samples were collected within 10 seconds
from each pup following decapitation. The whole blood samples were collected at

2 hours postdosage from the male and female pups assigned to the malathion dosage
groups and 30 minutes postdosage for the pups assigned to the malaoxon dosage groups
(timing began with the gavage of the pup and ended with decapitation for blood
collection) The time of each blood collection was recorded in the raw data. All samples
were labeled with study number, date of collection, pup number, dosage level, day of
study, species, generation, group, sex, storage conditions and timepoint.

Approximately 0.40 to 0.60 mLs of whole blood wete collected into 1.3 mL EDTA-
coated (lavender-top) tubes. Blood samples were stored on cold packs until being
processed for RBC cholinesterase levels according to the Testing Facility’s Standard
Operating Procedure. Cholinesterase assays were conducted on the day of blood
collection. Results of these analyses are available in APPENDIX B and C.

After blood sample collection, the brain was excised, and the weight was recorded to
three decimal places. The brains were stored on ice until being assayed for cholinesterase
levels according to the Testing Facility’s Standard Operating Procedure. Cholinesterase
assays were conducted on the day of pup sacrifice. Results of these analyses are
available in APPENDIX B and C
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2.7.8. Data Collection and Statistical Analyses
2.7.8.1. Data Collection

Data generated during the cousse of this study were recorded either by hand or using the
Avrgus Automated Data Collection and Management System, the Vivarium Temperature
and Relative Humidity Monitoring System and SoﬁMax Pro (version 4 0). All data were
tabulated, summarized and/or statistically analyzed using the Argus Automated Data
Collection and Management Sys tem, the Vivarium Temperature and Relative Humidity
Monitoring System, Microsoft® Excel (part of Mlcmsoﬂs Office 97/2000/XP), Quattro
Pro 8, The SAS System (version 6.12) and/or Softmax Pro (version 4.0).

2.7.8.2,  Statistical Analyses

Cholinesterase values for red blood cells and brains were evaluated as separate dependent
variables in a one-way analyses of variance (ANOVA) at each combination of sex (male
and female). Sample collection intervals were used as the independent variable in the
ANOVA. In the event that the ANOVA was significant (p=>0.05), the interval with the
largest value was compared with the values at each of the other intervals using Dunnett’s
test.
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3. RESULTS - MALATHION
3.1. Analytical Results
(APPENDIX G)

Dosing solutions of malathion prepared in corn oil were analyzed and were found to be
acceptable and homogeneous under the conditions of the study. All dosing solutions used
for dose administration were analyzed and were found to be 2 3%, 1.5%, 1.7% and

-0.2% of the targeted concentrations for the 1 mg/mL, 5 mg/mL, 10 mg/mL and

30 mg/mL formulations, respectively. The homogeneity values obtained were 1.0%,
1.5%, 1.0% and 1.3% RSD for the 1 mg/mL, 5 mg/mL, 10 mg/mL and 30 mg/mL
formulations, respectively. All analytical reports can be found in APPENDIX G.

3.2, Mortality, Clinical and Necropsy Observations
(Summaries - Tables B1 and B2; Individual Data - Tables B9 and B10)

3.2.1. Mortality

Female pup 6807 in the 5 mg/kg/day dosage group was found dead on PND 19, the ninth
day after the initiation of dosage administration. This pup was gaining weight prior to
being found dead. This pup was partially cannibalized; however, the tissues that were
remaining appeared normal at necropsy. This death was not considered to be test
substance-related because it was not dosage-dependent. No deaths occurred at the three
higher dosages.

All other pups survived until scheduled sacrifice
3.2.2. Clinical Observations

Clinical signs related to administration of the test substance were observed in both the
male and the female pups in the 150 mg/kg/day dosage group during the first few days of
dosage administration (between PNDs 11 and 14). These clinical signs included tremors
in the head or whole body in both the male and female pups; decreased motor activity,
impaired righting reflex and splayed forelimbs (both) in the male pups; and pale
extremities in the female pups.

The remaining clinical observation (an absent left eye in one of the 25 mg/kg/day female

pups) was considered unrelated to the test substance because the incidence was not
dosage dependent.
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3.3. Body Weights and Body Weight Changes
(Figures 1 and 2: Summaries - Tables B3 and B4; Individual Data -
Tables B11 and B12)

There were no biologically important differences among the dosage groups in body
weights or body weight changes during the dosage period. On PND 21, the body weight
averages for all dosage groups administered malathion were within 7% of the vehicle
control group value.

3.4. Red Blood Cell (RBC) Cholinesterase Levels
(Summaries - Tables BS and B6; Individual Data - Tables B13 and B14)

As summarized in Text Table 1, both the male and female pups administered malathion
at dosages of 25 mg/kg/day and higher had statistically significantly reduced (p<0.05 to
p<0.01) RBC cholinesterase levels as compared with the vehicle control group. The

values in the 5 mg/kg/day dosage groups were comparable to the vehicle control values.

Text Table 1: Malathion RBC Cholinesterase Levels

Percent Decrease

Dosage Mean ChE Compared with
Group | (mg/kg/day) | ChE U/mL £ S.D. (n) Controls
Male Pups
I 0 (Vehicle) 2.316£0.373(12) -
II 5 2.067 £0.384 (12) 10.8%
m 25 1.967 + 0.383 ( 12)* 15.1%
v 50 1.527 +0.276 (12)** 34.1%
\ 150 1.063 £ 0.274 ( 11)y** 54.1%

Female Pups

1 | 0(Vehicle) | 2.119+0.272( 12) -
1 5 2.022 £ 0.338 (11) 4.6%

111 25 1.746 + 0.213 ( 12)** 17.6%
v 50 1.482 £ 0.192 ( 12)** 30.1%
v 150 1.024 £ 0.163 ( 12)** 51.7%

*  Significantly different from the vehicle control group value (p<0.05).
**  Significantly different from the vehicle control group value (p<0.01).
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3.5. Brain Cholinesterase Levels
(Summaries - Tables B7 and B8; Individual Data - Tables B15 and B16)

As summarized in Text Table 2, both the male and female pups administered the

150 mg/kg/day dosage of malathion had statistically signtficantly reduced (p<<0.01) brain
cholinesterase levels as compared with the vehicle control group. The values in the

50 mg/kg/day dosage and lower were comparable to the vehicle control values.

Text Table 2: Malathion Brain Cholinesterase Levels
Percent Decrease
Dosage Mean ChE Compared with
Group | (mg/kg/day) ChE U/G £ S.D. (n}) Controls
Male Pups

1 0 (Vehicle) 12.104 + 1.706 ( 10) --

I 5 12,063 £ 1.038 ( 12) 0.3%

111 25 12.292 = 0.725 (12) a

v 50 12.093 + 1.070 ( 12) 0.1%

\4 150 10.354 + 1.605 ( 12)** 14.5%

Female Pups

I 0 (Vehicle) 11.880 +1.791 ( 12) --

il 5 12.448 £ 0.856 ( 11) b
1] 25 11.745+£0.702 ( 12) 1.1%
v 50 12.170 + 0.884 ( 12) C

\4 150 9.886 & 1.643 ( 12)** 16.8%

**  Significantly different from the vehicle control group value {p<0 01).

a. No mhibition occurred; value was 1.6% greater than the control value.
b. No inhibition occurred; value was 4.8% greater than the control value.
c. No inhibition occurred; value was 2.4% greater than the control value.

4. CONCLUSION - MALATHION

Repeated oral (gavage) administration of malathion to male and female pups during
PNDs 11 to 21 resulted in clinical signs (tremors, decreased motor activity, impaired
righting reflex, splayed forelimbs and pale extremities) in the 150 mg/kg/day dosage
group for male and/or female pups during the first few days of administration. There was
also a treatment-related statistically significant reduction in RBC cholinesterase activity
observed in the 25, 50 and 150 mg/kg/day dosage groups for both male and female pups
compared with controls. Brain cholinesterase activity was also statistically significantly
reduced in the 150 mg/kg/day dosage group male and female pups compared with
controls. The NOAEL for cholinesterase inhibition was considered to be 5 mg/kg/day for
both the male and female pups administered malathion.
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5. RESULTS - MALAOXON
5.1. Analytical Results
(APPENDIX G)

Dosing solutions of malaoxon prepared in comn o1l were analyzed and were found to be
acceptable and homogeneous under the conditions of the study. All dosing solutions used
for dose administration were analyzed and were found to be -5.1%, -6.8%, -1.4% and
-8.1% of the targeted concentrations for the 0.02 mg/ml., 0.2 mg/ml., 0.5 mg/mL and

0.8 mg/mlL. formulations, respectively. The homogeneity values obtained were 1.1%,
2.0%, 0.9% and 0.4% RSD for the 0.02 mg/mL, 0.2 mg/mL, 0.5 mg/mL and 0.8 mg/mL
formulations, respectively. All analytical reports can be found in APPENDIX G.

5.2 Mortality, Clinical and Necropsy Observations
(Summaries - Tables C1 and C2; Individual Data - Tables C9 and C10)

5.2.1. Mortality

All pups survived until scheduled sacrifice with the exception of one male pup at

1 mg/kg/day found dead on PND 11 and one female pup at 2.5 mg/kg/day found dead on
PND 16. These deaths were not considered to be test substance-related because at
necropsy it became apparent that they were the result of intubation errors. Clinical and
necropsy observations and body weights are summarized below. All other male and
female pups survived to scheduled sacrifice.

Male pup 5403 in the 1 mg/kg/day dosage group was found dead on PND 11, the first day
of dosage administration At necropsy, all lobes of the lungs were pale and spongy and a
white frothy material was present in the trachea; all other tissues appeared normal. This
death was the result of an intubation error.

Female pup 5609 in the 2 5 mg/kg/day dosage group was found dead on PND 16, the
sixth day after the initiation of dosage administration. This pup was gaining weight prior
to being found dead. At nectopsy, all lobes of the lungs were pale and spongy; all other
tissues appeared normal. This death was the result of an intubation error.

5.2.2. Clinical Observations

All clinical observations were considered unrelated to the administration of the test
substance because: 1) the incidences were not dosage dependent; or 2) the observation
occurred in only one pup in the dosage groups. These clinical observations included a
scab on the neck and urine stained abdominal fur.
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5.3. Body Weights and Body Weight Changes
(Figures 3 and 4: Sammaries - Tables C3 and C4; Individual Data -

Tables C11 and C12)

There were no biologically important differences among the dosage groups in body
weights or body weight changes during the dosage period. On PND 21, the body weight
averages for all dosage groups administered malaoxon were within 5% of the vehicle

control group value.

5.4. Red Blood Cell (RBC) Cholinesterase Levels
(Summaries - Tables C5 and C6; Individual Data - Tables C13 and C14)

As summarized in Text Table 3, RBC cholinesterase levels were statistically significantly
reduced (p<0 05 to p<0.01) in both the male and female pups administered malaoxon at
dosages of 1 mg/kg/day and higher as compared with the vehicle controls. The values in
the 0.1 mg/kg/day dosage groups were comparable to the vehicle control values.

Text Table 3: Malaoxon RBC Cholinesterase Levels
Percent Decrease
Dosage Mean ChE Compared with
Group | (mg/kg/day) | ChE U/mL % S.D. (n) Controls
Male Pups

I 0 (Vehicle) 1.930 + 0.285 ( 12) -
VI 0.1 1.895+0.331 (12) 1.8%
VH 1 1.657 + 0.188 ( 10)* 14.1%
VIIT 25 1.047 £ 0.109 ( 12)** 45.8%
X 4 0.943 £ 0.275 ( 12)** 51.1%

Female Pups

I 0 (Vehicle) 1.788 £ 0.148 ( 12) -

VI 0.1 1.926 £0.316 (12) a
VII 1 1.546 +0.145 ( 12)* 13.5%
VI 2.5 1.167 £ 0.151 ( 11)** 34.7%
IX 4 0.978 +0.362 ( 12)** 45.3%

*  Significantly different from the vehicle control group value (p<0.05).
**  Qignificantly different from the vehicle control group value (p<0.01).

a. No inhibition occurred; value was 7 7% greater than the control value.
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5.5, Brain Cholinesterase Levels
(Summaries - Tables C7 and C8; Individual Data - Tables C15 and C16)

As summarized in Text Table 4, the brain cholinesterase levels were comparable with the
vehicle control group values for both the male and female pups after repeated
administration of malaoxon at dosages up to 4 mg/kg/day.

Text Table 4: Malaoxon Brain Cholinesterase Levels

Percent Decrease
Dosage Mean ChE Compared with
Group | (mg/kg/day) ChE U/G £8.D. (n) Controls
Male Pups
I 0 (Vehicle) 11.867 +£0.393 (12) --
VI 0.1 11.897 +0.893 (12) a
VI 1 12.131 £ 0.867 (11) b
VIII 2.5 11.746 + 0.864 ( 12) 1.0%
X 4 11.890 = 0.857 ( 12) C
Female Pups
I 0 (Vehicle) 12.311 £ 0.954 (12) -
V1 0.1 12.065+0.763 ( 12) 2.0%
VII 1 12.664 +1.939(12) d
VIII 2.5 12.065+0.938 ( 11) 2.0%
IX 4 12.529+0.439 ( 12) e

a. No inhibition occutred; value was 0.3% greater than the control value.
b. No inhibition occurred; value was 2 2% greater than the control value.
c. No inhibition occurred; value was 0.2% greater than the control value.
d. No inhibition occurred; value was 2.9% greater than the control value.
e. No inhibition occurred; value was 1.8% greater than the control value.

6. CONCLUSION - MALAOXON

Repeated oral (gavage) administration of malaoxon to male and female pups during
PNDs 11 to 21 resulted in no treatment-related effects other than a statistically significant
decrease in RBC cholinesterase levels in the 1, 2.5 and 4 mg/kg/day dosage group male
and female pups compared with controls. The NOAEL for cholinesterase inhibition was
considered to be 0.1 mg/kg/day for both the male and female pups administered

malaoxon

Page 32



TQC00013

REFERENCES

L. U.S. Environmental Protection Agency (1998). Health Effects Test Guidelines.
OPP1IS 870.6300: Developmental Neurotoxicity Study, August, 1998.

2. U S. Environmental Protection Agency (2001). Guidance on Cholinesterase
Measures in DNT and Related Studies, October 29, 2001.

3 Organisation for Economic Co-operation and Development (1997). OECD
Guideline for Testing of Chemicals. No. 424: Neurotoxicity Study in Rodents,
adopted 21 July 1997.

4. U.S. Environmental Protection Agency  Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA); Good Laboratory Practice Standards; Final Rule.
40 CFR Part 160.

3. Japanese Ministry of Agriculture, Forestry and Fisheries (1999). Good
Laboratory Practice Standards 11 Nousan No. 6283,

6. Organisation for Economic Co-operation and Development (1998). The Revised
OECD Principles of Good Laboratory Practice [C(97)186/Final].

7 Institute of Laboratory Animal Resources (1996). Guide for the Care and Use of
Laboratory Animals. National Academy Press, Washington, D.C.

8. U.S. Environmental Protection Agency (1997). A set of scientific issues being
considered by the agency concerning the office of pesticide programs (OPP)
cholinesterase inhibition policy. Scientific Advisory Panel (SAP) June, 1997,
Meeting.

9 Lassiter. TL , Barone S Jr, and Padilla.S. Ontogenetic differences in the regional
and cellular acetylcholinesterase and butyrylcholinesterase activity in the rat
brain. Dev Brain Res 1998; 105 :109-123.

Page 33



TQC00013

APPENDIX A

REPORT FIGURES
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STUDY TITLE

OBJECTIVE

TESTING FACILITY

STUDY DIRECTOR

SPONSOR

TQC00013

~
CHARLES RIVER

LABORATORIES

FPreclinical Services

PROTOCOL TQC00013

Oral (Gavage) Repeat Dose Comparative Cholinesterase
Study of Malathion and Malaoxon in Juvenile Rats

The objective of this study is to determine the effect of
repeated daily dosing of young pre-weaning rats with
Malathion and Malaoxon on erythrocyte and brain acetyl
cholinesterase activity.

Charles River Laboratories
Preclinical Services

905 Sheehy Drive, Building A
Horsham, PA 19044

USA
Tel: 215 443 8710
Fax: 215.443 8587

John E. Barnett, Jr., B.S.

Senior Scientist

Address as cited above for Testing Facility.
E-Mail: john barnettjr@us ctl.com

Cheminova A/S
P.O. Box 9
DK-7620 Lemvig
DENMARK
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STUDY MONITOR Tetri Spanogle
Senior Scientist
Cheminova, Inc.
1620 Eye Street NW, Suite 615
Washington, DC 20006
USA
Tel:  202.463 0489
Fax: 202.463 1493

Email: tls.us@chemingva.com

SPONSOR’S Judith Hauswirth, Ph.D.
REPRESENTATIVE Toxicology Consultant

REGULATORY CITATIONS

U.S. Environmental Protection Agency (1998). Health Effects Test Guidelines.
OPPTS 870.6300: Developmental Neurotoxicity Study, August, 1998.

U.S. Environmental Protection Agency (2001). Guidance on Cholinesterase Measures in
DNT and Related Studies, October 29, 2001.

Organisation for Economic Co-operation and Development (1997). OECD Guideline for
Testing of Chemicals. No. 424: Neurotoxicity Study in Rodents, adopted 21 July 1997.

U.S. Environmental Protection Agency. Federal Insecticide, Fungicide and Rodenticide
Act (FIFRA); Good Laboratory Practice Standards; Final Rule. 40 CFR Part 160.

Japanese Ministry of Agriculture, Forestry and Fisheries (1999). Good Laboratory
Practice Standards. 11 Nousan No. 6283,

Organisation for Economic Co-operation and Development (1998). The Revised OECD
Principles of Good Laboratory Practice [C(97)186/Final].

REGULATORY COMPLIANCE

This study will be conducted in compliance with the Good Laboratory Practice (GLP)
regulations cited above.

All changes or revisions of this protocol shall be documented, signed by the Study
Director and the Sponsor’s Representative, dated and maintained with the protocol

The Testing Facility's Quality Assurance Unit (QAU) will audit the protocol, the raw data
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and the report, and will inspect critical phases of those portions of the study conducted at
the Testing Facility in accordance with the Standard Operating Procedures of the Testing
Facility.

The final report will include a compliance statement signed by the Study Director that the
report accurately reflects the raw data obtained during the performance of the study and
that all applicable GLP regulations were followed in the conduct of the study. Should
significant deviations from GLP regulations occur, each will be described in detail,
together with how the deviation might affect the quality or integrity of the study.

Should any portion of the study be conducted by a subcontractor or by the Sponsor, the
Testing Facility Management will ensure that a qualified Principal Investigator is
identified by the facility conducting that portion of the study. The QAU for this facility
will conduct critical phase inspections and audit respective results and reports for that
study portion according to the SOPs of that facility. Such critical phase inspection
reports and report audits will be submitted by the facility to the Principal Investigator and
the Study Director. The dates of the inspections and report submissions will be
incorporated into a QAU Statement generated by that facility and provided to the Testing
Facility for inclusion in the final report. In addition, this facility will provide a statement
of GLP compliance, as described above, signed by the Principal Investigator for inclusion
in the final report.

The Study Director will immediately notify the Sponsor’s Representative of any possible
adverse effects as required by law under FIFRA Section 6(a)(2) within 24 hours of
obtaining such information.

STUDY SCHEDULE

See ATTACHMENT 1 to the protocol.
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TEST SUBSTANCES AND VEHICLE

Identification

Test Substances

Malathion (synonymous with Fyfanon Technical which may appear in study records and
on labels for the test substance) (lot identification: 9010501)

Lot Numbez: 9010501

Purity: 96.0%

CAS Number: 121-75-5
Expiration: November 3, 2006

Malaoxon (lot identification: 849-BSe-42C)

Lot Number: 849-BSe-42C
Purity: 97.7%

CAS Number: 1634-78-2
Expiration: Match 4, 2009

The Sponsor provided to the Testing Facility documentation o1 certification of the
identity, composition, strength, purity and stability of the test substance (Certificate of
Analysis). This documentation will be included in the final report. Certificates of
Analysis for both Malathion (fot number 9010501) and the Malaoxon

(lot number 849 BSe-42C) are attached to this protocol (ATTACHMENT 2). The
Sponsor Representative's signature and approval of the protocol indicates that appropriate
documentation of the method of synthesis, fabrication or derivation of the test substance
is on file and that it is available to the appropriate regulatory agencies should it be
requested.
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Vehicle
Com Oil (lot identification and Supplier will be documented in the raw data). -

Documentation or certification of the identity, composition, strength, purity and stability
of the cotn oil will be limited to that supplied by the manufacturer. This documentation
will be included in the final report

Neither the Sponsor nor the Study Director is aware of any potential contaminants likely
to be present in the vehicle that would interfere with the results of this study. Therefore,
no analyses other than those mentioned in this protocol will be conducted.

Safety Precautions

Double nitiile gloves, full faced positive pressure hood, appropriate eye protection and
Tyvek® suit are to be worn during formulation preparation and dosage administration.
Bulk test substances will be handled in a chemical fume hood. Gloves will be washed
with soap and water or sprayed with an appiopriate cleaning solution priot to removal
and then disposed of in a biohazard container. For all other activities, standard safety
precautions will be followed. The Material Safety Data Sheets (MSDS) are attached to
the protocol (ATTACHMENT 3).
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Storage
Bulk Test Substances: Malathion - frozen (approximately -20°C), protected from
light.
Malaoxon - frozen (approximately -20°C), protected from
light.
Bulk Vehicle: Room temperature
Prepared Formulations: Refirigerated (2°C - 8°C), protected from light.

All test substance shipments should be addiessed to the attention of Mark Coker,
Manager of Formulations, at the previously cited Testing Facility address and telephone
number .

Shipments should include information concerning storage conditions and shipping
cartons should be labeled appropriately. The recipient should be notified in advance of
shipment.

FORMULATION

Frequency of Preparation

Formulations (suspensions) will be prepared once for each test substance at the Testing
Facility.

Detailed preparation procedures are attached to this protocol (ATTACHMENT 4).

Adjustment for Purity

The test substances will be considered 100% pure for the purpose of dosage calculations.

Testing Facility Reserve Samples

The Testing Facility will reserve a sample of approximately 1 g of each lot of bulk test
substances and approximately 5 mLs of the vehicle used duting the course of the study.
Samples will be stored under the previously cited conditions.
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ANALYSES

Analyses of dosing suspensions will be performed by the Charles River Laboratories’
facility in Worcester, MA. Results of required analyses will be provided to the Testing
Facility for inclusion in the study report.

Samples additional to those described below may be taken if deemed necessary during
the course of the study. Additional analyses, if required, will be documented by protocol
amendment.

Acceptance Criteria

Acceptance criteria for analytical results for each group are defined as follows:

1) concentration results will be considered acceptable if the difference between the actual
mean value and the targeted concentration is < 15%; and 2) homogeneity results for a
group will be considered acceptable if the relative standard deviation (RSD) for the
formulation, calculated as the RSD for the grand mean of the average values for top,
middle and bottom locations, is < 5%.

Analyses of Prepared Formulations

Concentration and Homogeneity

Concentration and homogeneity of the prepared suspensions will be verified during the
course of this study. Quadruplicate samples (1 0 mL each) will be taken from the top,
middle and bottom of each concentration on the day of preparation. Two samples from
each quadruplicate set will be shipped for analysis to the Charles River Laboratories
Preclinical Services, Massachusetts analytical laboratory; the remaining samples will be
retained at the Testing Facility as backup samples and stored refrigerated (2°C to 8°C).
Backup samples will be discarded at the Testing Facility following consultation with the
Sponsor’s Representative

Stability
Stability data for prepared formulations in the corn oil vehicle bracketing the

concentrations in this study are on file with the Sponsor and will not be determined
during the conduct of this study. This information will be provided to the Study Director.
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Shipping Instructions

Samples to be analyzed will be shipped overnight (on cold packs) to:

Principal Investigator: Dorothy Savage, B S.
Charles River Laboratories

Preclinical Services

57 Union Street

Worcester, MA 01608

Telephone:  508.890.0100

Telefax: 508.791.9713

E-mail: dorothy.savage@us.ctl.com

The recipient will be notified in advance of sample shipment.

DISPOSITION

Prepared formulations will be discarded at the Testing Facility. Backup samples will be
discarded at the Testing Facility upon approval of the Sponsor’s Representative.
Disposition of the remaining bulk test substance will be documented in the raw data.

TEST SYSTEM

Species/Strain and Reason for Selection

The Cil:CD(SD) rat was selected as the Test System because this strain of rat has been
widely used throughout the industry for nonclinical studies.
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Number
Neonatal Rats:

Fo generation population

acclimated: Twenty-eight female rats with litters of ten pups
(five male pups and five female pups).

F1 generation population

selected for study: Twenty-four litters of ten pups per litter (five males
and five females) will be evaluated. Twelve of
these litters will be administered malathion (with
vehicle) and twelve will be administered malaoxon
(with vehicle).

Body Weight and Age

Seven dams and pups will be ordered to arrive at the Testing Facility on days 5, 6, 8

and 9 postpartum, respectively. Actual body weights will be recorded the day after
receipt and will be documented in the taw data. The weight range will be included in the
final report.

Sex

Dams will be used only as breeders to produce the pups and are not considered part of the
Test Systemn.

Male and female pups will be given one of the test substances and/or the vehicle. Equal
numbers of male and female pups from each litter will be used (when possible}).

Source
Charles River Laboratories, Inc.

To generation female rats and F1 generation pups will be shipped in filtered cartons by
air freight and/or truck from Charles River Laboratories, Inc , to the Testing Facility.

Page 118



TQC00013

Protocol TQC0O0013
Page 10

Identification

Adult Rats:

Female rats are assigned temporary animal numbers at receipt. The rats will be
permanently identified using Monel® self-piercing ear tags (Gey Band and Tag Co , Inc,
No. MSPT 20101).

Neonatal Rats:

On days 10 or 11 postpartum, pups selected for study will be individually identified by
tattoo according to the Standard Operating Procedures of the Testing Facility. Ink will be
injected under the skin of the paws to identify individual pups.

ANIMAL HUSBANDRY

All cage sizes and housing conditions are in compliance with the Guide for the Care and
Use of Laboratory Animals™,

Housing

Each dam with a litter of male and female pups will be housed in a common nesting box
during the postpartum period.

Nesting Material

Nesting material (bed-o'cobs®) will be provided.

Bedding will be changed as often as necessary to keep the animals dry and clean.
Bedding changes will be documented in the raw data. Analyses for possible
contamination are conducted on each lot of bedding and documented in the raw data.

Room Air, Temperature and Humidity

The animal room is independently supplied with at least ten changes per hour of
100% fresh air that has been passed through 99.97% HEPA filters. Room temperature
will be maintained at 64°F to 79°F (18°C to 26°C) and monitored constantly. Room
humidity will also be monitored constantly and maintained at 30% to 70%.
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Light

An automatically controlled 12-hour light:12-hour dark fluorescent light cycle will be
maintained. Each datk period will begin at 1900 hours. The light cycle may be adjusted
by the Study Director or designee if deemed necessary to accommodate scheduled
laboratory activities. Any such adjustment will be documented in the raw data.

Diet

Rats will be given Certified Rodent Diet® #5002 (PMI® Nutrition International, Inc.)
available ad libitum from individual feeders.

Water

Water will be avatlable ad libitum from individual bottles attached to the cages or from
an automatic watering access system. All water will be fiom a local source and passed
through a reverse osmosis membrane before use. Chlorine will be added to the processed
water as a bacteriostat; processed water is expected to contain no more than 1.2 ppm
chlorine at the time of analysis. Water is analyzed monthly for possible bacterial
contamination and twice annually for possible chemical contamination.

Contaminants

Neither the Sponsor nor the Study Director is aware of any potential contaminants likely
to be present in the certified diet, the drinking water or the nesting material at levels that
would interfere with the results of this study. Thetefore, no analyses other than those
routinely performed by the feed supplier or those mentioned in this protocol will be
conducted.

DAY NUMBERING SYSTEM

The day of birth is designated postnatal day 0 (day 0 of lactation) in Addendum 10 to the
Pesticide Assessment Guidelines of the U.S. Environmental Protection Agency (EPA).
This same day is designated day 1 postpartum (day 1 of lactation) in the Standard
Operating Procedures of the Testing Facility. Throughout this protocol, the day of birth
will be designated day 1 postpartum (day 1 of lactation) and all subsequent ages of the
F1 generation rats and days of the lactation period will be determined and cited
accordingly Therefore, the day of sacrifice for the day 12 postpartum male and female
pups is actually day 11 postpartum using the EPA designation. Also, throughout the
study observation day (OD) will be equivalent to day of postpartum.
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The female rats will be naturally bred at the Supplier's facility by breeder male rats of the
same source and strain. The day of delivery will be designated day 1 of lactation
(postpartum). The female rats will be allowed to deliver their litters at the Supplier and
shipped to arrive at the Testing Facility on days 5, 6, 8 or 9 postpartum.

Pups:

On days 10 or 11 postpartum, twenty-four litters of approximately ten pups per litter (five
males and five females) will be assigned to study. The pups from twelve of these litters
will be assigned to the malathion dosage groups, and the other twelve litters will be
assigned to the malaoxon dosage groups. One male and one female pup from each of the
litters will be assigned to each of five respective dosage groups. The pups will be of
good general health (no adverse clinical signs) following physical examination of the

pups and adequate body weights.

The pups in the Malathion will be assigned to the following dosage group:

Paw Tattoo Dosage Group Assignment
Male Paw Tattoo 1 0 {Vehicle) mg/kg/day
Male Paw Tattoo 2 5 mg/kg/day
Male Paw Tattoo 3 25 mg/kg/day
Male Paw Tattoo 4 50 mg/kg/day
Male Paw Tattoo 5 150 mg/kg/day

Female Paw Tattoo 6 0 (Vehicle) mg/kg/day
Female Paw Tattoo 7 5 mg/kg/day
Female Paw Tattoo 8 25 mg/kg/day
Female Paw Tattoo 9 50 mg/kg/day
Female Paw Tattoo 10 150 mg/kg/day
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Paw Tattoo Dosape Group Assignment
Male Paw Tattoo | 0 (Vehicle) mg/kg/day
Male Paw Tattoo 2 0.1 mg/kg/day
Male Paw Tattoo 3 1 mg/kg/day
Male Paw Tattoo 4 2.5 mg/kg/day
Male Paw Tattoo 5 4 mg/kg/day

Female Paw Tattoo 6 0 (Vehicle) mg/kg/day
Female Paw Tattoo 7 0.1 mg/kg/day
Female Paw Tattoo § 1 mg/kg/day
Female Paw Tattoo 9 2.5 mg/kg/day
Female Paw Tattoo 10 4 mg/kg/day

ADMINISTRATION
Route and Reason for Choice

The oral (gavage) route was selected for use because: 1) the exact dosage can be
accurately administered via gavage; and 2) the oral route is a potential route of exposure.

Method and Frequency

Dams:
Dams will not be administered the test substance or the vehicle.

Pups:

The pups will be administered the test substance and/or the vehicle once daily
from day 12 through day 22 postpartum.

Rationale for Dosage Selection

Dosages for the pups were selected based on data collected in a repeat dose range-finding
cholinesterase study with Malaoxon and Malathion (TQC00011) conducted at Charles
River Laboratories Preclinical Setvices Pennsylvania. The doses used during the conduct
of the TQC00011 study were 5, 15 and 50 mg/kg/day for Malathion and 0.05, 0 1 and

1 mg/kg/day for Malaoxon. During this study, there were no test substance-related
adverse clinical observations apparent and minimal cholinesterase inhibition observed.
The time postdosage that cholinesterase levels are being evaluated was determined based
on the time-of-peak effect established in the TQC00012 study. The doses used during the
conduct of the TQC00012 study were 150 mg/kg/day for Malathion and 4 mg/kg/day for
Malaoxon. During this study, there were no test substance-related adverse clinical
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observations apparent; however, cholinesterase inhibition was observed as a result of
administration of both test substances.

The test substance, under the conditions of use in this study, should cause no or no mote
than momentary pain and/or distress. Should unanticipated clinical effects occur that do
or may result in pain and/or distress, the Study Director will consult the veterinary staff
and appropriate animal care measures will be taken to alleviate the pain and/or distress
while ensuting the scientific integrity of the study, including dosing holidays, reduction
in administered dose or euthanasia. The Sponsot’s Representative will be informed as
soon as possible about these unanticipated effects and the response to those effects.

Dosage Levels, Concentrations and Volumes

Number Dosage
Dosage of Pups Test Dosage Concentration Volume
Group per Sex Substance (m&gday) i {mg/mL) (mLIkQ Batch Number

I 24 Com Qil 0 (Vehicle) 0 5 B-TQC00013-A(Day.Month, Year)
I 12 Malathion 5 1 5 B-TQC00013-B(Day.Month. Year)
It 12 Malathion 25 35 5 B-TQC00013-C(Day.Month. Year)
v 12 Matathion 50 10 5 B-TQC00013-D(Day. Month. Year)
v 12 Matathion 150 30 5 B-TQC00013-E(Day.Month. Year)
vl 12 Malaoxon 0.1 0.02 5 B-TQC00013-F{Day.Month. Year)
VIL 12 Malaoxon 1 0.2 5 B-TQC00013-G(Day.Month. Year)
VII 12 Malaoxon 2.5 0.5 5 B-TQC00013-H({Day.Month. Year)
IX 12 Malaoxon 4 08 5 B-TQC00013-I(Day. Month. Year)

a
b.

TESTS, ANALYSES AND MEASUREMENTS - DAMS

The test substances will be considered 100% pure for the purpose of dosage calculations
T'welve of these pups will be dosed nd sacrificed with the Malathion pups and the other twelve with the Malaoxon pups

Viability observations will be recorded at least twice daily. Maternal behavior, clinical
observations and body weights will be recorded the day after arrival. Clinical
observations may be recorded more frequently than cited above. Feed consumption will
be monitored as feed is replenished on an as-needed basis. This information will be
recorded to monitor the general health and well-being of the dams; these data will not be
tabulated or summarized in the final report.
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METHOD OF SACRIFICE - DAMS
The dams will be sactificed by catbon dioxide asphyxiation.

NECROPSY - DAMS

Scheduled Sacrifice of Dams with Litters Assigned to Study

On day 22 postpartum, dams will be sactificed by carbon dioxide asphyxiation and
discarded without further evaluation.

Scheduled Sacrifice of Dams with Litters Not Assigned to Study

Dams with litters not assigned to the study will be sacrificed by carbon dioxide
asphyxiation after dosage administration of pups assigned to the study. Carcasses will be
discarded without further evaluation.

Dams with No Surviving Pups

Dams with no surviving pups will be sacrificed by carbon dioxide asphyxiation after the
last pup is found dead or missing (presumed cannibalized) Carcasses will be discarded
without further evaluation.

Dams Found Dead or Moribund

Dams that die or are sacrificed because of moribund condition will be discarded without
further evaluation. Litters fiom these dams will be excluded from the study.

TESTS, ANALYSES AND MEASUREMENTS - PUPS

Viability

All Periods: Litters will be obsetved for dead pups at least twice
daily. The pups in each litter will be counted on the
day after arrival and on the day of randomization.
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Clinical Observations and/or General Appearance

Predosage Period: Once daily after the day of arrival (by litter).

Dosage Period: Prior to and 60 = 10 minutes after dosage
administration, except on the day of sacrifice when
clinical observations will be performed just prior to
sacrifice.

Clinical observations may be recorded more frequently than cited above.

Body Weights

Predosage Period: Day after arrival.
Dosage Period: Daily.
CHOLINESTERASE ASSAY

Blood and Brain Sample Collection

At the end of the dosage period (day 22 postpartum), whole blood samples
(approximately 0.40 to 0.60 mLs each) will be collected from each of the pups assigned
for cholinesterase assay>™. The whole blood samples will be collected within

10 seconds from each pup following decapitation. The whole blood samples will be
collected at 2 hours postdosage from the male and female pups assigned to the Malathion
dosage groups and 1 hour postdosage for the pups assigned to the Malaoxon dosage
groups (timing begins with the gavage of the animal and ends with decapitation for blood
collection) The time of each blood collection will be recorded in the raw data. {If
necessary, blood may be collected from an alternate site; if so, the alternate site will be
documented in the raw data). All samples will be labeled with study number, date of
collection, animal number, dosage level, day of study, species, generation, group, sex,
storage conditions and timepoint.
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RBC

Approximately 0.40 to 0.60 mLs of whole blood will be collected into

1.2 mL EDTA-coated (lavender-top) tubes. Blood samples will be stored on ice until
being processed for RBC cholinesterase levels according to the Testing Facility’s
Standard Operating Procedure. Cholinesterase assays will be conducted on the day of
blood collection.

Brains

Afier blood sample collection, the brain will be excised, and the weight will be recorded
to three decimal places. The brains will be stored on ice until being assayed for
cholinesterase levels according to the Testing Facility’s Standard Operating Procedure.
Cholinesterase assays will be conducted on the day of pup sacrifice.

METHOD OF SACRIFICE - PUPS

Pups assigned to study that survive to scheduled termination will be sacrificed by
decapitation without anesthesia All other pups will be sacrificed by an intraperitoneal
injection of sodium pentobatbital (pups < 14 days of age) or by carbon dioxide
asphyxiation (pups > 15 days of age).

NECROPSY - PUPS

Scheduled Sacrifice

Pups assigned to the study will be sacrificed by decapitation on day 22 postpartum.
Sacrifice will be immediately followed by blood collection and brain dissection, and the
pups will then be discarded without further evaluation.

Pups Found Dead Before Dosage Administration on Day 12 Postpartum or
Unscheduled Sacrifice

Pups that die before dosage administration or are sacrificed because of moribund
condition will be discarded without further evaluation.

Pups Not Selected for Study

All pups not selected for study will be sacrificed by an intraperitoneal injection of sodium
pentobarbital and discarded without further evaluation
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Pups Found Dead or Unscheduled Sacrifice After Initiation of Dosage
Administration '

Pups that die or are sacrificed before scheduled termination will be necropsied for the
cause of death or condition on the day the observation is made. The lungs, trachea and
esophagus will be perfused and saved in neutial buffered 10% formalin for possible
future evaluation. Additional tissues may be retained at the discretion of the Study
Director.

STATISTICAL EVALUATION

Cholinesterase values for red blood cells and brains will be evaluated as separate
dependent variables in one-way analyses of variance (ANOVA) at each combination of
sex (male and female). Sample collection interval will be used as the independent
variable in the ANOVA. In the event that the ANOVA is significant (p>0.05), the
interval with the largest value will be compared with values at each of the other intervals
using Dunnett’s test,

DATA ACOUISITION, VERIFICATION AND STORAGE

Data generated during the course of this study will be recorded either by hand or using
the Argus Automated Data Collection and Management System and the Vivarium
Temperature and Relative Humidity Monitoring System. All data will be tabulated,
summarized and/or statistically analyzed using the Argus Automated Data Collection and
Management System, the Vivarium Temperature and Relative Humidity Monitoring
System, Microsofi® Excel (part of Microsoft® Office 97/2000/XP), Quaitro Pro 8 and/or
The SAS System (version 6.12) and/or Soﬁmax® Pro (version 4.0).

Records will be reviewed by the Study Director and/or appropriate management
personnel within 21 days after generation. All original records will be stored in the
archives at the Testing Facility. All raw data will be bound and indexed. The archived
raw data will be scanned and retained as an Adobe® Acrobat PDF file. A copy of all taw
data will be supplied to the Sponsor upon request. Preserved tissues will be stored at the
Testing Facility at no additional charge for two years after mailing of the draft final
repott, after which time the Sponsor will be contacted to determine the disposition of
these matetials.
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RECORDS TO BE MAINTAINED

Protocol, Amendments and Deviations.

Study Schedules

Test Substance, Vehicle and/or Reagent Receipt, Prepatation and Use.
Animal Acquisition.

Randomization Schedules.

Treatment (if prescribed by Staff Veterinarian).
General Comments.

Clinical Observations and/or General Appearance.
Body Weights.

Litter Observations.

Blood and Brain Sample Collection and Processing.
Cholinesterase Data.

Photographs (if required).

Study Maintenance (room and environmental records).
Feed, Water and Bedding Analyses.

Packing and/or Shipment Lists.

KEY PERSONNEL

Director of Research: Alan M. Hoberman, Ph.D., DABT

Senior Scientist and Study Director: John F. Bamett Jr., B.S.

Director of Operations: John F. Barnett, Sr., B.S.

Senior Managetr, Study Management: Jo Anne Vico, B S.

Senior Manager, Regulatory Compliance: Nancy A. Catricks, ML.S.

Attending Veterinarian: Dena C Lebo, V.M.D., Division Veterinarian

Chair, Institutional Animal Care and Use Committee: Douglas B. Learn, Ph.D.
Consultant, Veterinary Pathology: W. Ray Brown, D V.M., Ph D., Diplomate, ACVP

FINAL REPORT

The day of birth is designated postnatal day 0 (day 0 of lactation) in Addendum 10 to the
Pesticide Assessment Guidelines of the U S. Environmental Protection Agency (EPA).
This same day is designated day 1 postpartum (day 1 of lactation) in the Standard
Operating Procedures of the Testing Facility. In the report text, as well as summary and
individual tables, the day of birth will be adjusted so that the day of birth and all
subsequent lactation/postpartum days match the EPA guideline.
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The Study Director may provide periodic updates of study progress to the Sponsor’s
Representative. Draft summary tables of unaudited computer-recorded data may
accompany these updates. Statistical analyses will not be performed on these interim
data. The report will be formatted to comply with EPA’s PR Notice 86-5 report
formatting requirements.

An audited report will be prepared including: all applicable items listed in 40 CFR

Part 160, abstract, summaries of the methods, results and conclusion; table of conients;
Study Director's GLP compliance statement; copy of the protocol; amendments; QAU
statement; summaiy and individual tables; and reports of supporting data.

Study reports should be finalized within six months of submission of the audited draft
final report. Two Sponsor-requested revisions to the draft report will be addressed by the
Testing Facility at no charge. Additional revisions to the draft report or amendments to
the final report may incur additional costs. If the Sponsor has not provided comments to
the report within six months of draft submission, the repoit will be finalized by the
Testing Facility.

The Sponsot’s Representative will receive one copy of the draft repoit. A copy of the
final report will be provided on CD-ROM in Adobe Acrobat PDF format. The PDF
document will be created from native electronic files to the extent possible, including text
and tables generated by the Testing Facility. Report components not available in native
electronic files and/or original signature pages will be scanned and converted to PDF
image files for incorporation. A hard copy printed from the electronic file will
accompany the final report on CD-ROM. The hard copy of the report with original
signatures retained at the Testing Iacility will be considered the original.

ANIMAL WELFARE

Animal care and use will be in accordance with the Animal Welfare Act regulations

(9 CFR, Parts 1, 2 and 3), the conditions specified in The Guide for Care and Use of
Laboratory Animals'’, the relevant SOPs of the Testing Facility, and the protocol.
Anticipated or suspected clinical signs and a course of action agreed upon by the Study
Director, veterinary staff and Sponsor should these clinical signs be observed are
documented in this protocol.

Adverse observations will be promptly reported to the Study Director and veterinary
staff. The veterinarian may make recommendations regarding treatment of the animal(s)
in addition to those already agreed upon and/or alteration of study procedures to ensure
the well-being of the animal(s) should unanticipated responses or circumstances occur.,
All recommendations shall be discussed with the Study Director and the
recommendations and subsequent actions propeily documented in the study record.
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Treatment of the animal(s) may occur without notification of the Sponsor when such
treatment, as determined by the Study Director, does not adversely affect the study
objectives.

If the condition of the animal(s) warrants therapeutic intervention or alterations in study
procedures above the previously-agreed-upon conditions, the Sponsor will be contacted,
whenever possible, to discuss appropriate action. If the condition of the animal(s) is such
that immediate measures must be taken to relieve pain and/or distress, the attending
veterinatian will attempt to consult the Study Director prior to initiating medical action,
but the veterinarian has the authority to act immediately at his/her discretion to address
the condition under these circumstances The Sponsor will be informed by the Study
Director of any such event as soon as possible.

INSTITUTIONAE ANTMAL CARE AND USE COMMITTEE STATEMENT

The procedures described in this protocol have been reviewed by the Testing Facility's
Institutional Animal Care and Use Committee. All procedures described in this protocol
that involve study animals will be conducted in a manner to avoid or minimize
discomfort, distress or pain to the animals.

The signature of the Sponsot's representative below is asswance that the study is not an
unnecessary duplication of previous wotk. Documentation for the necessity of this study
may be obtained from the Sponsor. No alternative procedures were available to meet the
stated purposes of the study.

REFERENCES

1. Institute of Laboratory Animal Resources (1996). Guide for the Care and Use of
Laboratory Animals. National Academy Press, Washington, D.C.

2. U.S. Environmental Protection Agency (1997). A set of scientific issues being
considered by the agency concerning the office of pesticide programs (OPP)
cholinesterase inhibition policy. Scientific Advisory Panel (SAP) June, 1997,
Meeting.

3. Lassiter.TL , Barone.S Jr., and Padilla.S. Ontogenetic differences in the regional

and cellular acetylcholinesterase and butyrylcholinesterase activity in the 1at
brain. Dev Brain Res 1998; 105 :109-123.
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STUDY SCHEDULE?
MALATHION
24 JAN 06 Dams and Pups Arrive - Acclimation Begins.
30 JAN 06 Proposed Experimental Start Date
30 JAN 06 - 10 FEB 06 Dosage Administration - Pups - Days 12 through
22 postpartum.
9FEB 06 - 16 FEB 06 Dams and Pups Sacrificed on Day 22 Postpartum.
MALAOXON
31 JAN 06 Dams and Pups Arrive - Acclimation Begins.
3FEB 06 - 14 FEB 06 Dosage Administration - Pups - Days 12 through
22 postpartum.
13 FEB 06 - 14 FEB 06 Dams and Pups Sacrificed on Day 22 Postpartum
APR 06 Proposed Experimental Completion Date
18 APR 06 Audited Draft Report.
Date the Study Director
Signs the Final Report. Study Compiletion Date.

a. The study initiation date is the day the Study Director signs the protocol.
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ATTACHMENT 2

CERTIFICATES OF ANALYSIS
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@ CHEMINOVA &= SR

BATCHE ANALYTICOAL CERTIFICAYE

ARTICLE IDERTIFICATION

Article Name; ¥alaoxan Reg. Dept. Code: -
Hanufactursr; Cheminova A/S Batch Mo.: 849-Bge-42¢

Origin of Production: Commercial L‘]; Pilar plany D: Iaboratory m;

PRYSICAL BPROPIRTIZG .

Yecimical 5 Prepazatien of i Analytical v Ligudd ¥ 7; ssisa iColour:
Froduct - techeical praduct Standard

Colouriens
Recovmended Skorn, Qonditiona
anbjent tenperature fn the dask trv Dake

In Pelrdgerator .vvirnsnn.,...
In deep Ermezer ressciaerasina,

HI

Tha article is atable at lease _4 Years from date
of amalyrie/lasc dats of xeanalyalad when storud as
ecoxmended conditions.

T
Additional Coments:

ACPIVE IHQREDIZRY IDENTIFLAATION

Ceamon Hams/IS0-Namas Hatarxon CAZ-Nane: Putanediolc acid, { ([dimobhaacy—~
pRosphingl) this)-, diethyr
CAS Mo < 1634-78.2 ester
Buglrical rFoymmla: Canflys3P8 Styuckural Formulas
Molecular Welght : 314 3 o, P TH, o=-cten,
P
™~
Idantified by means of, Gﬂ;‘"O/ s—-g\"/.o-—ﬂl,c'ﬂ,
[+

" BT T <[ e

AMALYRICAL pawy

Cortified Yority/oentens of ad.r 900w
Analytical Methed: 3i1p.gog
fnal¥tloal Repert (incl. amendmantz): REP 029-07

Data af malrsiﬂ
reanalysls {yymmid) 050304
~far article & as - Chemineva azg

SLP-CONPLILNCE

A8 znd con d in : with ¥IFRA Good Latoratory Prastica Standavds, 4¢ oFR
Paxt 160 and the oECn Principles of Good Laboratery Zractices, All raw data, dasrmentation,
records, study plans, rese articleq, referenca Eamples, and repost are retained {n the aL®
archives of Cheningyva AfS, Denmarie,

Date: Apr’i,!_.z"'; ACCT 5 re: iL-kr' b

Tina Kask
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@ CHEMINOVA E&-. =2

BATCHE ANALYTICAL CERTIFICATE

ARTIOLE IDRNTIFNICATION

aArticle Name: Fyfanon Technical Reg. Dept. Code:
Manufacturer: Cheminova A/3 Batch Ns @ 9010501

Origin of Production: Cemmereial l x I: Pllot plant l i Iaho:aburyl I:

PEYEICAL PROFERTIED

Techndeal 1 Preparation of ] s Anadytical ¢ Liquid X Js1 sSolid 7 Colour:
Product - technical Product _J Standacd -

Fale yellowish
Resunpendad Stor, nditdlons

Arblent temperature in the dark Expiry Date:
In refrigerator .,.. - X The azticle is skable at ledst 2  ywars frem date
In deep fraezer ... of analysis/laat date of reanalysis whan stozed ak

recommanded cenditions.
Additional Comzepnts:

ACTIVE INGREDIZNT IDENTIFICATION

Cornom Name/IS0-Mame:  Malathion CAS-Nama; Hutanedioic aeid,
{ idirarhoxyphosphinothioyl}
CAS Wo.1 121=75=5 thisl~, disthyl ester
Ezpirical Formmla: Caefiy0P3; Structurol Formulas a
Holecular Weights 330 4 a'l"'oxpfs = SR 14
/
0" B ~CH G

Identified by means of:

MEI; Iﬂ[ﬂ: lexla MBE{-J. Other Methods:

ANALYITICAL DATA

Caredfisgd Furity/Contonk of a. i 1 %6 0% w/w
Anzlytical Methed: VAN 00L-02
Anaiytical Report {inci. amendmenzs): TEM 010-02

tate of muiysia!

xeanalysis {yymedd) 990223 o0ai0s gei206 011306 021024 041103
=%or article starsd at - [(hemineva |Cheminova |Cheminova | Cheminova | CHeminova Cheninova
A/S.

als. ¥4 h/a. A4, ArS.
Ragtgt, Regist, Ragist. Regist. Regist.
storage, storage, atorage, stoxage, DK |storage,
DK [ BX 21, S

GLP~COMPLIARCE

The tdentificacion and determination of purity/rentent of active ingredient were performed at
Chemt 5 and =i 3 in ez with EIFAA Good Leboratory Practice Standards, 40 CER
Part 1E0 apd the QRCD Principles of Good Laboratery Practices. A1l raw data, documentation,
records, study plans, test srricles, roferemce sanples, and report are retained in the GLE
archives of Cheminova A/3, Denmark.

DAtE: (MopwmpPu, TS 004 o Signatura: Bu e Yioun

Barbara Hinz
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MATERIAL SAFETY DATA SHEETS
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Name: Malaoxon GHB/Ranuary 1992
Material Type: Aralytical Standard Paga | of 3
Cheminova Code: REF 129
MATERIAL SAFETY DATA SHEET
Malaoxon

1 IDENTIFICATION OF THE SUBSTANCE/PREPARA TION AND OF THE COMPANVANDERTAKING

T Hame: Malaoxon
CHEMINOVA AGROAS
P0Box9
DK-7620 Lemvig
Toxic

Denmark
Emergency Telephane No.: (+45) 57 83 53 53

Comumon Nama Malacxon
CAS Name ... Butanedinc acld, {(fimethonyphosphinylyisio}., diethyl ester
Other Name{s) . -1, 2-Bis(ethoxycarnonyllethyl 0,0-dimethy] phosphorothicate
CASNe. 1634-78-2
EU Chassification . TR
Molecular Weight 3N
Empirical Forula CioH i PS
Structural Formula ..

02 s H—cooc,

O benoop

5

3 BAZARDS [DENTIFICATION

31, Health Hazards (Acute 20d Chironio} Mak ia a pedson {cholH wihibitor). It rapidty enters the body
on contact wiith all skin surfaces and eyes, Clothing contaminated with
material arst be removed Immedintaly and il siin washed theroughly.
Expesedpmmmmpknmﬁmlnmt

to ol Inhibitors such as melanson may,

vﬁﬂnmwmn&mmmdmcq:ﬁbﬂ:g-todusesnfmy
cholinesternee mhibitor,

32, Signsand Sy of Exg . Headach mmmmgmwmﬂmﬁmmpm-pm
pupiks, ti i chest, lab
mngoqu,dmlhgmﬂu&mgofmumhmdnas:,msdespm

4. FIRST AlD MEASURES

41. B 7y and First Aid Proced Call a doctor (physician), clinfe or bospital immedietely. Explain that the
victim, bz been exposed to walaoxon, an organophesphoras insecticide,
and dzseribe hisher sondition. Move the axposed person immediately from
the srea whete the substance is fresent.
If breathing hag stopped, start artificial respiration immedistely and
maintalin uniil physicien takeg eare of the exposed person.
M swaBlowed and fhe exposed persot is conscious, meke him/her vomit
quickly, Have tic axpised person diink 1 or 2 glasses of water and induce
voraiting by touching the back of throat with fingee. Repeat nitil vormil 7s
tlear. Never give anything by mouth fo an unconscious person. Make the
expased person He down and keep him/her steady. Gt medicat attention

immediately.

Tn case of contact, immediately Qosh eyes or sdn with plenty of water
while removing cantaminated clothing and-shoes, See phiysician

:mmadmly
42, Noteto PEYSIan ... ...m.wm ssss is a choli inhililor afficting ibe central and peripheral
nervous systetms producing cardiac snd respiratory
Choli Inhibitice — T Anwmammmmmﬁmmmmmmmﬂkmg
Ty assoon 65 i is Is overcome: Repest
at5to 10 e vals untii signs of atropini: mppear

The information pressnted herzin is believed to be acourste and reliable, but s presented without any warranty express nor
implied, on the part of Cheminova Agro A/S.
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GHB/Tanuery 1999
Pape20l3

Obidoxime chioride (T i logical antidote sad may be
admmxstqa!asanadgmm,hnnoummﬁr stropine, which isa
symmﬂcmdaﬂmlmmm DONOT GIVE MORPHINE

mﬁmsrgn ofpnbmwommmmmum
suppletatalal ..
Continged absorption of mal oceur and relapse may ocour after

Duitial improvement. VERY CLOSE SUPERYISION OF THE PATIENT
IS INDICATET) FOR AT LEAST 48 HOURS.

5. FIRE-FIGHTING MEASURES

51,  Extinguishing Mediz snd Procedure Dry cheanical, carbon dinxide, waier spray or foam,

52,  Hazerdous ProducsinaFirs . ... g&nmdﬂhukdnwnpmdmmw&wdlwde,wbunmm

dioxide and phosphoqus pentoxide.

& ACCIDENTAL RE] EASE MEASURES

61 Personal Protecion .+ .voww. ooaionn Olsmeallprmmndmhyprmvﬂ:mclﬂﬂgupmms ~tee

62, Stepsio Be Taken in Cave of Spill Wmhﬂmumwmwkwwwﬂ:m
Inert shsorptive mutedal such as hydrated lime, siwdust, Fuller's earth or
ofker shourhent clavs, Collest the contaminated sbsorbent, place in an
eppropiata container and dispose of in accondance with fhe insiructions
provided under Disposat (se2 13), Rinse arca with soda lye,
Mahmmmhh}tﬁolysulhwhyhadngmﬁjmngﬂmpﬂ
(allealing). Mal: may elso be disp Fihroogh proper incizeration.

T HANDLING AND STORAGE

71 Precautions o Be Taken i Hendling Jes Personal Protection -~ Seetion 2.

72 Precaytions to Ba Taken in Storing Storein deep freezer, The artick is dlable for at least 3 years from date of
analysis when stored under recommended conditions.

73 Fircend Explosion Precautions .. ... -

. EXPOSURE CONTROLS/PERSONAL PROTECTION

g1 Resplratory Protection . .o..oooovie [n eise of insufficient ventilation, wear a respimtor in corformity with
local eeguletions.

Protective Gloves . Wear chemical resistent gloves, such as barder laminate, butyl ubber,
aitrile mibber or viton.
Byerr.cchn Wear safely glasses,
Other Protestion. oo Wear oppropiafe chernical resistant elothing,

22 Woﬂu‘!{ygieniol’rmeu Ifhandled indoory, provide mechanical exbaust ventilation,
Pmummﬂdmwihmsmm&rnhngepmﬁshmﬂmﬁew
blood tests of their chol Tevels. Hf level Bl
belnwnumm!pumt,mﬁuéawexpoms&ouldbealhwed
enii] it has been determined by means ofblood tosts that the cholinestensss
level has returned to normal,

Befora ramoving gloves wash them with sozp md water Always wash
Bands, face end arms with soap and water before smoking, eating or
drinking.

9, PHYSICAL AND CHEMICAY. PROPERTEES

91 Physical State Liquid

22, Colour .. Colotidess

93,  Odour ..o -

94,  Melting Point <20°C

935 BoilingPoint .. 14°C

95, Specific Gravity -

97 VapourPressure -

58  Viscosiy .o -

29.  Solubility in Water 0.5-1.0 /100 mi at 20°C

219 Soh:bi!i(yin&mtﬂolvm JE—

11 Panition Coefficient n-Octanol/Water

942 pH .. -

9.13. Fiash Point . 100°C

914, Aulofg‘dﬂon‘l’mtpa-anxm -

9.15. Fl blc Limits

The Inft i herein is el tobememﬂemdre!:at!e,hms d without any Ly, express not

implied, on the part of Chemininva Agro AJS.
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Name; Malaoxon GHB/Jenuary 1939
Materizl Type: Anglyticaf Siandand Prge 3013
Chemtinova Code;  HEF 029
18. STABILITY AND REACTIVITY
103, Cenditions o Avoid .......... JRS—_ -
102, Hazandows Decontposition Products SeeS2
103, Matergls to AVOED oo e o s Strong elkalis aad strong oxidizitg compounds.
H. TOXICOLOGICAL INFORMATION
111, Acute toxleity - Ingastion 1Dy, oml, rat; 158 mghe
LD, dermal, rabbic 139 mp/kg
LCx,, inhalation, tat: —
n2x Unknown
13 Notearcinogenic
12.
et is biodegradable, It umd rapid degradation in the cav and wifliout peoblesas fa sevege
{reatmend plants,
Ahlmnkmﬂebhnh.rmhnﬂmmnmm The acute toxdeity fa: i
- Figh 48 h-L.Cog, Pevch {Perca fuviatilis) ..osimmen - - w 150 pgh
o Inveriebrates 24 weeles-BC.n, Midpe (Chinoroares riparius). . . S4pgn
13 DISPOSALODNSIDEIMTIONS
Wasta Disposat Msthod .. ... ... Spill and waste disposs] procedures in conformity with state and Tocal
regulations must be fotlowed.
Do mot contamtinate waler, f0d or feed by starage or disposal,
14 TRANSPORT INFORMATION
UN Classification . ... ..o Toxio Liquid, Qvganic, N.C.S, (Malsoxsn), UN Mo, 2810, Class 61,
PG 1, Primary Hazard: Toxic
15 REGUEATORY INFORMATION
In the ELE:
T R2405; Tosde I contact with skin and if swallowed,
S28-36/37-43: Afler contact with skin, wash immediately with plenty of
veaiee and soap, Wiear suitahle protective clothlng and gloves, In casoof
% accident or f'your foel imwll, sesk medical advics insmadictely show the
label whare possible}.
Tomic
16, OTHER INFORMATION

The information presented herein Is belleved to be accurate and reliable, bt s presented without any warranty, express nor
iraplied. on the part of Clieminova Agro A/S.
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SAFETY DATA SHEET
Table of contents
1a Identification of the substance/preparation 9. &  Physical and chemical prapertics
and of the company/undertaking 10. #  Stability and reactivity
Za Compositien/information on ingredients 11. &%  Toxicological information
3 & Hazards identification 12 &  Ecolopical information
4 & First aid measures 13 &  Disposal considerations
5% Fire-fighting meagures 14. %  Transpoeri information
6 v Accidental release measures 15. & Regulatory information
7 %  Handling and storage 16 &  Other information

3.&  Exposure controls/personal protection

Revision: Sections containing a revision ot new information are marked witha &.

| 1. % IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING

Xn N Product name EYFANON® TECHNICAL

Intended use Active ingredient in insecticides

Dangerous Manufacturer CHEMINOVA A/S

f
envi::mmnjent PO. Box 9
DK-7620 Lemvig
Denmark

Emergency (+45}97 83 53 53
telephone no.

| 2. # COMPOSITION/INFORMATION ON INGREDIENTS ‘ |

21 FYFANON®

CAS name .....o.oosavioee. . Butanedioic acid, [(dimethoxyphosphinothioyl)thio]-,
diethyl ester

CAS 1O, v i 12175-5

IUPAC name(s) ".....o.o......  Diethyl (dimethoxythiophosphorylthio)succinate
5-[1,2-Bis(ethoxycarbonyl)ethyl] 0,0-dimethyl
phosphoro-dithicate

IS0 pame/EU name ............  Malathion

ECnpo. (EINECS10.) ...  204-497-7

EUndex no. ...coecn i oo 015-041-00-X

Empirical formula . CyoH;504PS,

Molecular weight ... 330.365

Structural formula ...
CHO~2 s-cH cooc,H,
CH,0 f

CH,COOCH,

Page 141



TQC00013

Protocol TQC00013

Page 33
22. Typical content ... ... 96-97%
[3. & HAZARDS IDENTIFICATION

3.1. CLASSIFICATION

EU classification ... ... XmjR22 N;R50/53; see 15.1.

(aceording to 67/548/EEC as amended)

WHO clagsification .........  Class II: Slightly hazardous
3.2. Health hazards (acute and Fyfanon® {malathion) is a cholinesterase inhibitor of

low mammalian toxicity. However, storage at too high

chronic)
temperatures may induce formation of the much more
toxic and synergistic contaminant isomalathion (LDsq,
acute oral, rat, 89 mg/kg), Both malathion and
isomalathion rapidly enter the body on contact with all
skin surfaces and eyes.
Repeated exposures to cholinesterase inhibitors such as
Fyfanon® may, without waining, cause increased
susceptibility .
to doses of any cholinesterase inhibitor.
33. Environmental hazards ...  The substance is vety toxic to aquatic organisms, see
section 12,
4.+ FIRST AID MEASURES |
41, Signs and symptoms of Headache, nausca, vomiting, cramps, weakness, blurred
CXPOSULE ... wrmsnsnnsno.r VisiN, pin-point pupils, tightness in chest, laboured
breathing, nervousness, sweating, watering of eyes,
drooling or frothing of mouth and nose, muscle spasms
and coma,
42, Emergency and first aid
procedures
General .. ... Exposed persons must receive prompt medical

treatment. When any of the signs of exposure occurs,
call a doctor {physician), clinic or hospital immediately.
Explain that the victim has been exposed to malathion,
an organophosphorus insecticide, and describe his/her
condition, Immediately remove the victim from the area
where the product is present.

Clothing contaminated with material must be removed
immediately and all skin washed thoroughly.

If breathing has stopped, immediately start artificial
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respiration and maintain until a physician takes charge
of the exposed person.

Inhalation .............. ...  If experiencing any discomfort, immediately remove
from exposure. Get medical attention immediately if
symptoms develop.

Ingestion ..o wowna I the exposed person is conscious, make hinvher vomit

quickly. Make the exposed person rinse mouth and
drink 1 or 2 glasses of water or milk if available, Let
him/her induce vomiting by touching the back of the
throat with a finger. Repeat until vomit is clear, Never
give anything by mouth to an unconscious person. Get
medical attention immediately,

Eye contact ..............  Immediately flush with much water or eyewash
solution, occasionally opening eyelids, until no evidence
of chemical remains, Remove contact lenses after a few
minutes and flush again. See physician immediately.

Skin contact ............  Immediately flush with plenty of water while removing
contaminated clothing and shoes. Wash with water and
soap. See physician immediately if symptoms develop.

43. Note to physician ... ... Fyfanon® (malathion) is a chofinesterase inhibitor
affecting the central and peripheral nervous systems
producing respiratory depression.

Cholinesterase inhibition — Decontamination procedures such as whole body
treatment washing, gastric lavage and administration of activated
charcoal are often required.

Antidote: If symptoms (see 4.1.) are present, administer
atropine sulphate, which often is a lifesaving antidote, in
large doses, TWO to FOUR mg intravenousty or
intramuscularly as soon as possible. Repeat at 5 to 10
minute infervals until signs of atropinisation appear and
maintain full atropinisation until all organophosphate is
metabolised.

Obidexime chloride (Toxogonin), alternatively
pralidoxime chloride (2-PAM), may be administered as
an adjunct to, but not a substitute for atropine sulphate,
Treatment with oxime should be maintained as long as
atropine sulphate is administered.
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At first sign of pulmonaty oedema the patient should be
given supplementary oxygen and treated
symptomatically.

Relapse can occur after initial improvement.
VERY CLOSE SUPERVISION OF THE PATIENT IS
INDICATED FOR AT LEAST 48 HOURS,
DEPENDING ON THE SEVERITY OF POISONING.

| 5. % FIRE-FIGHTING MEASURES |

5.1. Extinguishing media and Dry chemical or carbon dioxide for small fires, water
procedure spray or foam for large fires.

Use water spray to keep fire-exposed containers cool.
Approach fire from upwind to avoid hazardous vapours
and toxic decomposition products. Fight fire from
protected location or maximum possible distance. Avoid
heavy hose streams. Dike area to prevent water runoff,
Firemen should wear self-contained breathing apparatus

and protective clothing,
5.2. Hazardous decomposition The essential breakdown products are volatile, toxic,
products in a fire malodorous, irritant and inflammable compounds such

as dimethyl sulphide, sulphur dioxide, carbon
monoxide, carbon dioxide and phosphorus
pentoxide.

3.3. Unusual fire and explosion See 10.1.
hazards

[6.+ ACCIDENTAL RELEASE MEASURES : |

61. Personal protection .......  Observe all protection and safety precautions when
cleaning up spills. Depending on the magnitude of the
spill, this may mean weating eye protection or face
mask, coveralls, protective gloves and boots when
cleaning up spills. See section 8, Personal protection.

62 Steps to be taken in case of spill It is recommended to have a predetermined plan for the
e e . handling of spills

Stop the sowrce of the spill if it is safe to do so. Keep
unprotected persons away from the spill area. Contain
the spill to prevent any further contamination of surface,
soil or water.
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Spills on the floor or other impervious surface should be
contained or diked and then absorbed onto an absorptive
material such as universal binder, hydrated lime,
Fuller’s earth o1 other absorbent clays. Collect
contaminated absorbent in suitable containers Rinse
area with soda lye and much water. Absorb wash liquid
onto suitable absorbent as well and collect in suitable
containers, Washings must be prevented from entering
surface water drains.

Large spills which soak into the ground should be dug
up and transferred to suitable containers.

Spills in water should be contained as much as possible
by isolation of the contaminated water. The
contaminated water must be collected and removed for
treatment or disposal. Uncontrolled discharge into water
courses must be alerted to the appropriate regulatory
body.

‘The used containers should be properly closed and
labelled Refer to section 13 for disposal.

| 7. & HANDLING AND STORAGE

7.1. Precawtions to be taken in
handling

7.2. Precautions to be taken in
storing

In an industrial environment it is recommended to avoid
all personal contact with the product, if possible by
using closed systems and remote system control.
Otherwise the material should preferably be handled by
mechanical means. Adequate ventilation ot local
exhaust ventilation is required. The exhaust gases
should be filtered or treated otherwise. For personal
protection in this situation, see section 8.

For its use as a pesticide, first look for precautions and
personal protection measures on the officially approved
label on the packaging or for other official guidance or
policy in force. If these are Iacking, see section 8.

The product is stable when stored at temperatures not

exceeding
20-25°C.

Page 145




73. Specificuse ........ ..o

74. Fire and explosion precautions

.................................................................................

TQCO00013

Protocol T'QC00013
Page 37

The product should never be heated above 55°C. Local
heating above this temperature should be avoided as
well. Protect against strong heat from sunshine or other
source, ¢ g, fire.

Do not contaminate water, foodstuffs, feed or seed by
storage or
disposal.

Store in closed, Iabelled containers.

The product is an active ingredient for the production of
registered pesticides which may only be used for the
applications they are registered for in accordance with a
Iabel approved by the regulatory authorities,

[ 8.4 EXPOSURE CONTROLS/PERSONAL PROTECTION

8.1. Exposure limit values
Malathion OSHA (USA) PEL
ACGIH (USA)

TLV
EU, 2000/39/EC

Germany, MAK

HSE (UK) OEL

8.2. Personal protection .........u.u.

Respiratory protection ...

Yea
r
200 TWA 15 mg/m?® total dust; skin notation
2
200 TWA 10 mg/m®; skin notation; BEI
5
200 Not established
0
200 TWA. 15 mg/m® measured as inhalable fraction of
4 the aerosol
CEILING 60 mg/m’®
BAT
200 B-hr IWA 10 mgfm3; skin notation
3
However, other personal exposure limits defined by
local regulations may exist and must be observed.

When used in a closed system, personal protection
equipment will not be required. The following is meant
for other situations, when the use of a closed system is
not possible, or when it is necessary to open the system.
Consider the need to render cquipment or piping
systems non-hazardous before opening.

The product does not automatically present an airtborne

exposure concertt when handled carefully due to low
vapour pressure, but in the event of a discharge of the
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material which produces a heavy vapour or mist,
workers should put on an officially approved face mask
or respiratory protection equipment with a universal
filter type including particle filter.

Protective gloves .............  Wear chemical resistant gloves, such as barrier
laminate, butyl rubber, nitrile rubber or viton. The
breakthrough times of these materials for malathion are
unknown, but it is expected that they will give adequate
protection based on the low dermal toxicity of the
substance.

Eye profection .........c.... ... ~ Wear safety glasses. It is recommended to have an eye
wash fountain immediately available in the workplace.

Other protection ...............  Wear coveralls ot long sleeved shirt and long pants.
Wear shoes
plus socks.

83. Work/hygienic practices ...  Persons working with this product for a longer period
should have frequent blood tests of their cholinesterase
levels. If the cholinesterase level falls below a critical
point, no further exposure should be allowed unti! it has
been determined by means of blood tests that the
cholinesterase level has returned to normal.

Keep all unprotected persons and children away from
working area.

Avold contact with eyes, skin or clothing. Avoid
breathing vapour or mist. Before removing gloves, wash
them with water and soap. Wash thoroughly with water
and soap after handling. Remove contaminated ciothing
immediately and wash before reuse.

After work, take off all work clothes and shoes. Shower,
using soap and water. Wear only clean clothes when
leaving job. Do not wear contaminated clothing. Wash
protective clothing and protective equipment with soap
and water after each use. Respirator should be cleaned
and filter replaced according to instructions included
with respirator.

84. Environmental exposure See section 13.
conirols

| 9.4 PHYSICAL AND CHEMICAL PROPERTIES

9.1. Physical state ..o Liquid
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5.2, Colour .. .ow..., Colourless to light yellow or light pink
8.3 Odour ..oeows s Slightly aromatic odour
9.4, Melting point ... w..  285°C
95 Boilingpoint ... ..........  Decomposes; decomposition starts at 174°C.
156-157°C at 0.7 mm Hg
9.6. Specific gravity ... 123 g/ml at 20°C
97 Vapour pressure .............. 3.4 % 10 mm Hg at 25°C
1.4 x 10 mm Hg at 45°C
9.8. Viscosity ......omwisnnn. 164 cP at 40°C
30.0 cP at 25°C
9.9. Surface tension ............ 57.8 mN/m at 20°C for a safurated solution in water
9.10. Solubility in water ............. 1482 mg/l at 25°C
9.11. Solubility in organic solvents  Solubility of malathion in:
Acetone > 250 gfl at 20°C
Methanol > 250 gfl at 20°C
Ethyl acetate > 250 g/l at 20°C
1,2-Dichloroethane > 250 g/l at 20°C
Xylene > 250 g/l at 20°C
Heptane 57-67 g/l at 20°C
9.12 Partition coefficient n- Kow=1560
octanol/water

913, PH oo o s e When equal amounts of'Fyfanon® and distilled water
are dispessed at 20°C, the pH measured in the water
phase is 37-3.8.

9.14 Flash point ..o crivninne. 163°C (Pensky-Martens closed tester; see, however,
10.1)

9.15. Autoignition temperatare ...  278°C

9.16. Explosive properties .. ... Not explosive

9,17 Oxidising properties .........  Not oxidising

10. STABILITY AND REACTIVITY

&

10.1. Thermal decomposition ... Fyfanon® will decompose rapidly when heated to
temperatures above 140°C, significantly increasing the
risk of explosion. Direct local heating such as electric
heating or by steam must be avoided.

The decomposition is dependent on time as well as
temperature due to self-accelerating exothermic and
autocatalytic reactions. I'he reactions invoive
rearrangements and polymerisation releasing volatile
malodorous and inflammable compounds such as
diethyl sulphide.

10.2. Hazardous decomposition Storage at too high temperatures may induce formation

produocts of the more toxic and synergistic contaminant

isomalathion. See also 5.2.
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103 Materialsto avoid . .. ... ..  Strong alkalis, amines and strong oxidising compounds.
The product can corrode iron, steel, tin plate and copper.
Fyfanon® is 1apidly hydrolysed at pH > 7.0,

11. TOXICOLOGICAL INFORMATION

11.1. Acute toxicity ...............  The product is not considered to be harmful, neither by
inhalation, in contact with skin nor if swallowed.
However, it may become harmful after storage at too
high temperatures, see 3.1.

Route(s) of - Ingestion  LDsg, acute oral, rat: approx. 5500 mg/kg*)

entry
- Skin LDsp, acute dermal, rat: > 2000 mg/kg

- Inhalation  LCso, inhalation, tat: > 5.2 mg/l/4 h

#) Values from 1000 to 2830 mg/kg are mentioned in literature as well as
in WHO Data Sheet No. 29, VBC/DS/77 29

112, Tritancy .. e e LGty irritating to eyes and skin.

113 Allergic sensmsatlon - In animal tests mixed results were obtained:
Magnusson-Kligman maximisation test: positive
Buehler test; negative
Local Lymph Node Assay: negative.

The meaning of these results for humans cannot be fully
evaluated.

114. Carcinogenicity ............ IARC evaluation: The available data provide no
evidence that malathion is likely to present a
carcinogenic risk to humsans,

11.5. Effects on reproduction ......  No effects on fertility are found for malathion in rats
and rabbits at maternal non-toxic doses.

11.6. Teratogemicity ..........ne......  No indications of teratogenic effects of malathion are
found.

11.7. Mutagenicity ... Malathion is not mutagenic.

12, ECOLOGICAL INFORMATION

12.1. Ecotoxicity ........ .wwuon ... Malathion is very toxic to fish, aquatic invertebrates,
aquatic life stages of amphibians and insects. It is less
toxic to aquatic plants, birds and soil macro- and
microorganisms.

The ecotoxicity is measured to be:

- Fish Rainbow trout (Oncorhynchus mykiss) ....... 96 h-1.Csq: 0.18 mg/l

37-day NOEC: 21 ug/l
- Daphnids (Daphnia magnay ............ ... 48 h-ECsp: 0.72 pg/l
Invertebrates

21-day NOEC: 0.06 pg/l
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- Algae Green algae (Selenastrum capricornutunt) 72-h ICsp: 4.06 mg/l
- Birds Bobwhite quail (Colinus virginianus) ... .LDsg: 359 mg/kg
S-day dietary LCso: 3497
- mehke
Mallard duck (Anas platyr hynchos) .. LDsg: 1485 mg/kg
- Batthworms  Eisenia foetida foetida .. s 14-day LCsp: 613 mg/kg soil

~ Bees Honey bees (dpis melly'era) « o LDsq, acute oral: 0.38 ug/bee
.. LD'sp, topical: 0.27 pg/bee

Honey bees (dpis mellifera) .........om..

122 Mobility .........onreo. Under normal conditions malathion is of medium
mobility in soil, but is degraded rapidly.

123, Persistence and degradability = Malathion is biodegtadable, but does not fulfil the
criteria for being readily biodegradable. It undergoes
rapid degradation in the environment and in waste water
treatment plants. No adverse effects are found at
concentrations up to 100 mg/ in waste water treatment
plants. Degradation occurs both asrobically and
anaerobically, mostly biologically.

Degradation half-lives vary with circumstances, but are
usually one to a few days in aerobic soil and water.

12.4. Bioaccumulative potential ... Malathion is not expected to bloaceumulate, It is rapidly
metabolised and excreted (with half-life of approx. 3 days). The

measured bioconcentration factor (BCF) of malathion is 95
(average for several fish species).

13. DISPOSAL CONSIDERATIONS
&

13.1. Waste disposal method ..... ~ Waste material can be removed by controlled discharge
to a wasie water treatment plant. Other possible methods
of disposal are controlled incineration with flue gas
scrubbing or removal to a licensed chemical destruction
plant.

Fyfanon® can be hydrolysed in water by heating and
adjusting the pH (alkaline).

Do not contaminate water, foodstuffs, feed or seed by
storage or disposal.

132. Container disposal ......... . Triple rinse (or equivalent) and offer for recycling or
: reconditioning, Alternatively, the packaging can be
punctured to make it unusable for other purposes and
then be disposed of in a sanitary landfill,

Disposal of waste and packagings must always be in
accordance with all applicable local repulations.
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14, TRANSPORT INFORMATION
-
ADR/RID
CLASSIFICATION
Proper shipping name .. .....  Environmentally hazardous substance, liquid, n.o s.
(Malathion)
UND0. oo s e 3082
Packaging group ... 1
IMDG CLASSIFICATION
Proper shipping name ... ...  Environmentally hazardous substance, lignid, n.o s.
{Malathion)
Class . oo v e 9
UNDo. .on o 3082
Packaging group .....c.eromrenn it}
Marine polutant {(P/PP) ....... Marine pollutant
TIATA/MICAO
CLASSIFICATION
Proper shipping name ........  Environmentally hazardous substance, liquid, n.o.s
{Malathion)
UNDO. e ww o 3082
Packaging group ..o o M
15. REGULATORY INFORMATION
*
151, INTHE EU
Classification and labelling
{according to 67/543/EEC ag amended):
Hazard symbols ...
Dangelmus
for the
enviFonent
R-phrases ... ...  R22-50/53: Harmful if swallowed. Very toxic to aguatic
organisms, may causc long-term adverse effects in the
aquatic environment.
S-phrases ... S524-60-61: Avoid contact with skin. This material and

its container must be disposed of as hazardous waste,
Avoid release to the environment. Refer to special
instructions/safety data sheets
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Other mentions ...... ..... To avoid risks to man and the environment, comply with
the instructions of use,
152, Regulatory status .............  The product is covered by EU chemical legislation.
16. OTHER INFORMATION
-

This material should only be used by persons who are made aware of its hazardous propertics and have
been instructed in the required safety precautions,

The information provided in this safety data sheet is believed to be accurate and reliable,
but uses of the product may vary and situations unforeseen by Cheminova A/S may exist.
The user of the material has to check the validity of the information under local
circumstances.
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ATTACHMENT 4

TEST SUBSTANCE PREPARATION PROCEDURES
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TEST SUBSTANCE FREPARATION PROCEDURE

Test Substances: Malathion (synonymous with Fyfanon Technical) and Malaoxon
Vehicle: Corn Oil

A Purpose:

The purpose of this procedure is to provide a method for the preparation of dosage
formulations of the test substances for oral (gavage) administration to juvenile rats on
Protocol TQC00013.

B. General Information:

1. Alt formulation containers will be labeled and color-coded, Each label will
specify the protocol number, test substance identification, batch number,
concentration, dosage level, dosage group, preparation date, expiration date and
storage conditions. -

2. Formulations (suspensions) of each test substance will be prepared once at the
Testing Facility.

3. Formulations will be administered at a final dosage volume of 5 mL/kg.

4. Safety:
X Double nitrile gloves, uniform/lab coat, goggles or safety glasses with side
shields
__ Dust-Mist/HEP A-filtered Mask
. Half-Face Respirator
X Full-Face Respirator/Positive Pressure Hood
X Tyvek® Suit
___ Full Face Shield
X Bulk TA/S will be handled in a chemical fume hood
X Gloves will be washed with soap and water or sprayed with an appropriate
cleaning solution prior to removal and then disposed of in a biohazard
container,
5. The test substances will be considered 100% pure for the purpose of dosage
calculations.

6. Sampling requirements: Cited in protocol.

7. Storage: Cited in protacol.
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Page 46

ITEST SUBSTANCE PREPARATION PROCEDURE
C. Dosage Formulation Preparation;

NOTE: Prior to dosage formulation preparation accurately measure
the required amount of the appropriate vehicle (R.O. defonized water
should be used for calibration purposes) in a graduated cylinder and pour
the required amount of vehicle into an appropriately sized container.
Carefully mark each container at the meniscus. This mark will be used
during the preparation to bring the dosage formulations up to volume.

1. Weigh the required amount of test substance into an appropriately sized and
labeled, pre-calibrated container (See TA/S PREPARATION
CALCULATIONS),

2, QS ad with vehicle to the required volume in the pre-calibrated container (See
TA/S PREPARATION CALCULATIONS).

3. Add a magnetic stir bar to the container, place the container on a magnetic stir
plate and thoroughly mix the formulation, Continue to mix the formulation prior
to and during sampling, preparation of other dosage formulations (if dilutions
and/or serial dilutions are required), and/or aliquotting.

4. Aliguot the formulation into an appropriate number of appropriately sized and
labeled containers for daily dosage administration. Aliquots will be stored
refrigerated and protected from light.

5. On each day of dosage administration, remove the required number of aliquots for
refrigerated storage. A magnetic stir bar will be added to each aliquot. The

aliquots will be placed on a magnetic stir plate and mixed thoroughly prior to and
during dosage administration

6 Repeat steps C1 through C5 for each concentration of each test substance.
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ATTACHMENT 4 Protocol TQC00013

Version: _TQCO0013(27 JAN 06)

Page 47

TEST SUBSTANCE PREPARATION PROCEDURE

7. NOTE: If the concentrations of the formulations are considerably low and the
weigh out of the test substance into a pre-calibrated beaker will be difficult,
dilutions and/or serial dilutions may be petformed as necessary, If this is the case,
for step C1, the appropriate amount of the appropriate stock formulation will be
added to an appropriately sized and labeled, pre-calibrated beaker. All other steps
will then be followed.

Written by %&L & ()‘OA%,_;
Approved by: %&A&M}; Date: 3\:} ‘:Y[Ly\ am (&

Clarification: _\Z No — Yes (Sce attachéd clarification form. )
Initials/Date: ¢ 7[_ /5.FEB. 0
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7 ~
CHARLES RIVER

L ABORATORIES

Pracfinical Services

PROTOCOL TQC00013

ORAL {GAVAGE) REPEAT DOSE COMPARATIVE CHOLINESTERASE STUDY
OF MALATHION AND MALAOXON IN JUVENILE RATS

Amendment 112 April 2006

Randomization {page 12 of the protocol):

[Effective Date: 1 February 2006) Cross-fostering will be performed if a litter
has an insufficient number of male and/or female pups within the litter. If this is
necessaty, the cross-fostering will be documented in the raw data.

Reagon for Change:

This change is being made to ensure that there are a sufficient number of male
and female pups available in each litter for assignment to study because the initial
shipment from the breeder included uneven litter representation.

Blood and Brain Sample Collection (page 16 of the protocol)

[Effective Date: 9 February 2006] The whole blood samples will be collected at
2 hours postdosage from the male and female pups assigned to the Malathion
dosage groups and 30 minutes postdosage for the pups assigned to the Malaoxon
dosage groups (timing begins with the gavage of the animal and ends with
decapitation for blood collection).

Any revisions to this finalized amendment must be made by subsequent amendment.

905 Sheehy Drive, Bldg. A, Horsham, PA 19044 « 215.443.8710 » FAX 215.443.8587
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Profocol TQC00013
Amendment 1
Pags 2

Reason for Change:

This change is being made to revise the time of blood coliection from 1 hour
postdosage to 30 minutes postdosage for the pups assigned to the Malaozon

dosage group.
3. RBC (page 17 of the protocol)

[Effective Date: 09 February 2006] Blood samples will be stored on cold packs
rather than ice until being processed for RBC cholinesterase levels according to
the Testing Facility’s Standard Operating Procedure.

Reason for Change:

This change is being made to revise the storage conditions from ice to cold packs.

“%/w% (2 B-op %TE\M b {W(}’ [ ﬁpr 2000

M. Hoberman, PhD., DABT Date Jé{im F.Bamctt 1., BS. Date
irector of Research Senior Scientist

Study Director
o fort B850 Lot \pthe 1 Htnos
athew B Carlson, B.A. %gte Teri Spanogl Date
Member, Institutional Animal Care Senior Scientist
and Use Committee Sponsor’s Representative

Any revisions to this finalized amendment must be made by subsequent amendment,

905 Sheehy Drive, Bldg A, Horsham, PA 19044 « 215.443.8710 » FAX 215.443.8587
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APPENDIX E

DEVIATIONS FROM THE PROTOCOL AND THE STANDARD OPERATING
PROCEDURES OF THE TESTING FACILITY
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DEVIATIONS FROM THE PROTOCOL AND THE STANDARD
OPERATING PROCEDURES OF THE TESTING FACILITY

On postnatal days 7 through 10 of study (PNDs 7-10) (26-28 January 2006,

30 January 2006 and 3 February 2006), clinical observations were not recorded
daily after the day of arrival for all pups. Clinical observations were recorded
only on the day after arrival and on the day of 1andomization. This deviation does
not adversely affect the outcome or interpretation of the study because sufficient
data were collected during the acclimation period.

On PND 20 (12 February 2006), the postdosage check for clinical signs for
female pup 5707 in the 0.1 mg/kg/day malaoxon dosage group was performed
32 minutes late. This deviation does not adversely affect the outcome or
interpretation of the study because the evaluation was performed.

On PND 21 (10 February 2006), the postdosage check for clinical signs for
ferale pup 7006 in the 0 (Vehicle) mg/kg/day dosage group was not performed
prior to sacrifice. This deviation does not adversely affect the outcome or
interpretation of the study because sufficient data were available to evaluate this

parameter.

On PND 21 (13 February 2006 and 14 February 2006), the postdosage checks for
clinical signs for all male and female pups were not performed immediately
before sacrifice as stated in the protocol; however, the checks for clinical signs
were performed within 33 minutes before sacrifice for the pups assigned to the
malathion group, and within 29 minutes before sacrifice for those assigned to the
malaoxon group  This deviation does not adversely affect the outcome or
interpretation of the study because the postdosage clinical signs were performed.
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5. On PND 21, brain or RBC samples from the following pups were reanalyzed after

an acceptable result was obtained:

S | Nummer | 5| rows | Smdy | Lover | Do

RBC 5808 Female VII PND 21 1 14 FEB 06
RBC 6101 Male I PND 21 0 14 FEB 06
Brain 6505 Male A" PND 21 150 9 FEB 06
Brain 6510 Female \' PND 21 150 9 FEB 06
Birain 6606 Female I PND 21 0 9 FEB 06
Brain 6607 Female I PND 21 5 9 FEB 06
Brain 6608 Female 111 PND 21 25 9 FEB 06
Brain 6609 Female v PND 21 50 9 FEB 06
Brain 6610 Female v PND 21 150 9 FEB 06
Brain 6706 Female I PND 21 0 9 FEB 06
Brain 6801 Male I PND 21 0 9 FEB 06
Brain 6806 Female I PND 21 0 9 FEB 06
RBC 6901 Male I PND 21 0 10 FEB 06
Brain 6906 Female I PND 21 0 10 FEB 06
Brain 7002 Male I PND 21 5 10 FEB 06
Brain 7006 Female I PND 21 0 10 FEB 06
Brain 7010 Female \% PND 21 150 10 FEB 06
RBC 7101 Male I PND 21 0 10 FEB 06

These deviations did not adversely affect the outcome or interpretation of the
study because the samples were reanalyzed based on a request of the Study
Director after his review of the data or because of improper dilution of the initial

samples.

On PND 21 (10 February 2006) the blood sample for male pup 6905 in the

150 mg/kg/day dosage group (Group V) was dropped and could not be analyzed
for RBC ChE values. This deviation did not adversely affect the outcome or
interpretation of the study because sufficient data was available to evaluate this

parameter.

On PND 21 (13 February 2006) an insufficient amount of blood was collected for
male pup 5203 in the 1 mg/kg/day dosage group (Group VII) resulting in an
inability to analyze for RBC ChE levels. This deviation did not adversely affect
the outcome or interpretation of the study because sufficient data was available to

evaluate this parameter.
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8. On PND 21 (9 February 2006) brain samples from male pups 6601 and 6701 in
the 0 (Vehicle) mg/kg/day dosage group (Group I) were inadvertently
homogenized in saline rather than Tween buffer, preventing brain homogenates
from being analyzed. This deviation does not adversely affect the outcome or
interpretation of the study because sufficient samples were available to evaluate

this parameter.

9. On PND 21 (10 February 2006) the technician processing blood samples
inadvertently recorded male pup 7103 in the 25 mg/kg/day dosage group
{(Group II) and male pup 7204 in the 50 mg/kg/day dosage group (Group IV}
twice, and did not record the processing of female pups 7107 in the 5 mg/kg/day
dosage group (Group IT} and 7209 in the 50 mg/kg/day dosage group (Group IV)
even though blood samples were collected and processed for these two female
pups. This deviation did not adversely affect the outcome o1 interpretation of the
study because based on the data present and a review of the results it was
presumed that all samples (including samples for female pups 7107 and 7209)
were processed properly.

All deviations are documented in the raw data.

( P {‘)D(Wkﬁﬂ {)}( | APr-&CU(a

ohn F. Barnett, JIr. Date
Senior Scientist
Study Director
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APPENDIX F

CERTIFICATE OF ANALYSIS
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SIGMA-ALDRICH

Certificatec«Analysis

Product Name Corn oil
Product Number c8267
Product Brand Sigma
CAS Number 8001-30-7
Molecular Formula
Molecular Weight
TEST SPECIFICATION LOT 0G5K0077 RESULTS
APPEARANCE Lo oW e YELLOW-GREEN ¢y FAR YELLOW-GREEN LIQUID
LESS THAN 2.0 ML OF 0.02 N SODIUM
FREE FATTY ACIDS HYDROXIDE REQUIRED TO 1.0ML*
NEUTRALIZE 10 GM OF CORN OIL
HEAVY METALS NOT MORE THAN 0.001% (AS LEAD} <0.001% *
IODINE VALUE 102 TO 130 117 *
* SUPPLIER INFORMATION
QC ACCEPTANCE DATE JUNE 2005

Lori Schulz, Manager
Analytical Services
St Louis. Missouri USA
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APPENDIX G

ANALYTICAL REPORT
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Project Number: TQC00013AA Page 4
Final Report For Chatles River Laboratories Preclinical Services
2. APPROVAL

The study was performed under my overall scientific guidance and management. The
report provides a full and accurate record of the raw data generated.

(Mecd,, Dosag, Haloc

Domthy Savage, g S./MDate
Principal Investigator
Charles River Laboratories
Preclinical Services
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3. COMPLIANCE STATEMENT
This project was conducted in compliance with the following regulations:

U.S. Environmental Protection Agency. Federal Insecticide, Fungicide and Rodenticide
Act (FIFRA); Good Laboratory Practice Standards; Final Rule. 40 CFR Part 160.

Japanese Ministry of Agriculture, Forestry and Fisheries (1999). Good Laboratory
Practice Standards. 11 Nousan No. 6283.

Organisation for Economic Co-operation and Development (1998). The Revised OECD
Principles of Good Laboratory Practices [C(97)186/Final].

Principal Investigator:

Dorothy Savage, B S./Date
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4. QUALITY ASSURANCE STATEMENT

This study has been inspected by the Quality Assurance Unit to assure conformance with
the Good Laboratory Practice (GLP) regulations promulgated by the U.S. Environmental
Protection Agency. Federal Insecticide, Fungicide and Rodenticide Act (FIFRA); Good
Laboratory Practice Standards; Final Rule. 40 CFR Part 160, Japanese Ministry of
Agriculture, Forestry and Fisheries (1999). Good Laboratory Practice Standards.
11 Nousan No. 6283, and Organisation for Economic Co-operation and Development
(1998). The Revised OECD Principles of Good Laboratory Practices [C(97)186/Final].
Reports were submitted in accordance with Standard Operating Procedures as follows:

QA INSPECTION DATES

Dates Findings Submitted to:

Dates of Phase(s) Principal PI Study Study Director
Inspection Inspected Investigator Management  Director Management
1/31/2006 Laboratory Procedure  1/31/2006 1/31/2006 4/7/2006 4/7/2006
4/3/2006, Data 4/4/2006 4/6/2006 4/7/2006 4/7/2006
4/4/2006
4/3/2006, Draft Final Report 4/4/2006 4/6/2006 4/7/2006 4172006
4/412006
4/20/2006  Final Report 4/20/2006  4/20/2006  4/21/2006 4/21/2006

The final report has been reviewed to assure that it accurately desciibes the materials and
methods, and the reported results accurately reflect the raw data.

“ i, DorsAre  2i/s6
/

Mary Donohoe/Date
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5. CONTRIBUTING PERSONNEL

Principal INVEStZAtoT ... ... .. o e e e o D0TOtHY Savage, B.S.
Associate Director, Analytical Chemistry . ... oo oo . Richard Norlin, MLS.

Divisional Vice President
Laboratory Sciences North America.. ... . v oo ... Alan Bartlett, CChem, MRSC

Report Coordinator .. .. ... uier e v s o cvnn oo Etika L. Manyak, A.S.
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6. TEST SUBSTANCE AND ANALYTICAL REFERENCE STANDARD
CHARACTERIZATION/STABILITY

Compound Malathion

Physical Description: Clear Yellowish Liquid
Storage Conditions: -20:5°C, Protected from light
Lot Number: 9010501
Date Received: 17-Jan-2006
Expiration/Retest Date: 30-Nov-2006
Amount Received: lg
Received From: Charles River Laboratories Preclinical Services,

Pennsylvania
Manufacturer/Supplier: Cheminova A/S
Purity: 96.0%*

Compound Malaoxon

Physical Description: Clear Liquid
Storage Conditions: -20+5°C, Protected from light
Lot Numbet: 849-BSe-42C
Date Received: 17-Jan-2006
Expiration/Retest Date: 04-Mar-2009
Amount Received: lg
Received From: Charles River Laboratories Preclinical Services,

Pennsylvania
Manufacturer/Supplier: Cheminova A/S
Purity: 97.7%*

* = The test substances were considered 100% pure for the purposes of dosage
calculations.

6.1. Characterization and Stability

The characterization of the test substances/analytical reference standards is the
responsibility of the Sponsor, as are the methods of synthesis, fabrication or detivation
and stability determinations.
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7. ARCHIVAL STORAGE

The original final report and raw data will be maintained for a minimum petiod of two
years following submission of the final report in the Charles River Laboratories
Preclinical Services Archives department located in Horsham, PA  The Sponsor will be
notified prior to disposal of any original study data. Archival material will be indexed by
Study No. TQC00013.
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PART A: ANALYSIS OF MALATHION
8. MATERIALS AND METHODS

Samples were analyzed according to the method desciibed in Charles River Laboratories
Preclinical Services, Massachusetts Laboratory Method (M) for the “Analysis of
Malathion in Com Oil Dose Formulations by GC-FID” LM MALAOQ, which was
validated in Charles River Laboratories Preclinical Services, Massachusetts Project #
TQCO0018AX. A copy of the most recent LM revision is included in Appendix B. The
dose formulation samples were quantitated using Gas Chromatography with six matrix
matched calibration standards. Refer to the Dose Formulation Analysis Report in
Appendix A for details on the run.

All samples in this project were prepared at Charles River Laboratories Preclinical
Services, Pennsylvania and shipped to Charles River Laboratories Preclinical Services,
Massachusetts on cold packs  Samples were received in satisfactory condition on
January 31, 2006 and were analyzed immediately upon receipt.

9. COMPUTER SOFTWARE

The GC data was acquired utilizing PerkinElmer's TotalChrom Client/Server software
Version 6.2.1. TotalChrom software was used to integrate the peak areas of the analyte.
Following integration, the data was exported to a verified Excel spreadsheet. The Excel
spreadsheet was used to perform the regression, calculate the regression constants and
calculate the concentration of the analyte in unknown samples using the peak areas of the
analyte. System suitability was verified using TotalChrom software.

10. RESULTS

Refer to the Dose Formulation Analysis Report in Appendix A for details. The report
consists of results and conclusions from one analysis period. Preparation and analysis
dates are listed for each result along with Charles River Laboratories Preclinical Services,
Pennsylvania sample identification.

10.1. Concentration

Test article samples prepared on Jarmary 30, 2006, which were used for dosing, were
within acceptable limits of £15% etror.

10.2. Homogeneity

Homogeneity was determined for all dose formulation concentration levels. Mean
concentration results from samples taken from the top, middle and bottom of the
formulations were calculated. Homogeneity was calculated by determining the percent

Page 175




TQC00013

Project Number: TQCO0013AA Page 11
Final Report For Charles River Laboratories Preclinical Services

relative standard deviation (RSD) of the three mean values. All of the results were within
the acceptable range of <5% RSD. The values obtained were 10%, 1.5%, 1.0% and
1.3% RSD for the 1 mg/mL, 5 mg/mL, 10 mg/mL and 30 mg/ml. formulations,
respectively.
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PART B: ANALYSIS OF MALAOXON
11. MATERIALS AND METHODS

Samples were analyzed according to the method described in Charles River Laboratoties
Preclinical Services, Massachusetts Laboratory Method (LM) for the “Analysis of
Malaoxon in Corn Oil Dose Formulations by GC-FID” LM MLXNO00, which was
validated in Charles River Laboratories Preclinical Services, Massachusetts Project #
TQCO00019AX A copy of the most recent LM revision is included in Appendix B. The
dose formulation samples wete quantitated using Gas Chromatography with six matrix
matched calibration standards. Refer to the Dose Formulation Analysis Report in
Appendix A for details on the run.

All samples in this project were prepared at Charles River Laboratories Preclinical
Services, Pennsylvania and shipped to Chailes River Laboratories Preclinical Services,
Massachusetts on cold packs. Samples were received in satisfactory condition on
February 3, 2006 and were analyzed immediately upon receipt.

12. COMPUTER SOFTWARE

The GC data was acquired utilizing PerkinElmer's TotalChrom Client/Setver software
Version 6.2 1. TotalChrom software was used to integrate the peak areas of the analyte.
Following integration, the data was exported to a verified Excel spreadsheet. The Excel
spreadsheet was used to perform the regression, calculate the regression constants and
calculate the concentration of the analyte in unknown samples using the peak areas of the
analyte. System suitability was verified using TotalChrom software.

13. RESULTS

Refer to the Dose Formulation Analysis Report in Appendix A for details. The report
consists of results and conclusions from one analysis period. Preparation and analysis
dates are listed for each result along with Charles River Laboratories Preclinical Services,
Pennsylvania sample identification.

13.1. Concentration

Test article samples prepared on February 2, 2006, which were used for dosing, were
within acceptable limits of +15% etror.

13.2. Homogeneity

Homogeneity was determined for all dose formulation concentration levels. Mean
concentration results from samples taken from the top, middle and bottom of the
formulations were calculated. Homogeneity was calculated by determining the percent
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relative standard deviation (RSD) of the three mean values. All of the results were within
the acceptable range of <5% RSD. The values obtained were 1.1%, 2.0%, 0.9% and
0.4% RSD for the 0.02 mg/mL, 0.2 mg/mL, 0.5 mg/mL and 0.8 mg/mL formulations,
respectively.
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Appendix A. Dose Formulation Analysis Reports
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DOSE FORMULATION ANALYSIS REPORT

Sponsor: Cheminova A/S
Study Facility: Charles River Laboratories Preclinical Service, Pennsylvania
Protocol Number: TQC00013

Analyte: Malathion
Analytical Facility: Charles River Laboratories Preclinical Services, Massachusetts

Batch ID: TQC00013AA-1-004-1

Sampling Criteria: Start of Study Concentration and Homogeneity Analysis
Vehicle: Comn Oil

Storage Conditions: 5+3°C

Laboratory Method: LM #MALAOO Revision 00

Analysis Date: January 31, 2006

Notes: Samples were corrected for a corn oil density of 0.915 g/mL.

RESULTS: (Concentrations in mg/mL, ND = none detected)

CALIBRATION STANDARDS

Standard ~ Nominal Response Calculated % "X"= Critenia Standard

Description Cone, Area Conc. Bias Exclude Limit Pass/Pail
Cal Std A1 0.0004852 20317 00004923 +15% 5% PASS
Cal Std B1 00006228 27171 00006510 +4 5% 5% PASS
Cal Std A2 0001456 60526 0001423 -23% 5% PASS
Cal$tdB2 0001868 80407 0001883 +08% 5% PASS
Cal Std A3 0002911 122550 0002859 -138% 5% PASS
Cal Std B3 0004360 188886 0004394 +0.8% 5% PASS

CHECK STANDARDS
Standard ~ Nominal Response Dilution Conc %  Criteria Standard
Description Conc, Area Factor  Found Bias Limit Pass/Fail

Check Std A3 0.002911 121790 1 0002841 -24% 50% PASS
Check Std A3 0002911 121459 I 0002834 -26% 50% PASS
Check Std A3 0002911 129267 1 0003014 +35% 50% PASS
Check Std A3 0002911 125466 13 0002926 +05% 50% PASS
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SAMPLES
Nominal Total  Density Mean
Sample Prep Sample Response Dilution Corrected mg/mlL %
Description Date Conc. Replicate  Area Factor mg/mlL Found Bias
Group ITop 01/30/06 0 A 0 1029 ND
0 B 0 1066 ND
Group IMid  01/30/06 0 A 0 1044 ND
0 B 0 986 5 ND
Group I Bot  01/30/06 0 A ] 1022 ND
0 B 0 992.4 ND
Group Il Top  01/30/06 1 A 44413 1056 1.014 1022 +22%
1 B 44455 1671 1.630
Group IIMid  01/30/06 1 A 45934 1043 1036 1034 +34%
1 B 46287 1031 1031
Group 11 Bot  01/30/06 1 A 43445 1041 1023 1013 +1.3%
1 B 42936 1078 1002
Group I Top 01/30/06 5 A 44820 5262 5101 5063 +13%
5 B 44189 5255 5.025
Group III Mid 01/30/06 5 A 45077 5288 5.155 5153 +31%
5 B 45376 5250 5.151
Group [II Bot  (1/30/06 5 A 41134 5564 4.960 5006 +0.1%
5 B 46035 5077 5.052
Group IV Top 01/30/06 10 A 88879 5329 10.14 1011 +11%
1) B 87576 5374 10.08
Group IV Mid  01/30/06 i0 A 88563 5379 1020 1012 +12%
10 B 83042 5329 10 04
Group IV Bot  01/30/06 10 A 91877 5283 1039 1029 +29%
10 B 87548 5429 1018
Group V Top 01/30/06 30 A 135009 10390 2993 3039 +L13%
30 B 137776 10500 30.85
Group V Mid 01/30/06 30 A 131143 10460 29.26 2969 -1.0%
30 B 136518 10350 30.12
Group V Bot  01/30/06 30 A 144136 9686 2977 2970 -10%
30 B 139811 9935 29.62
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HOMOGENEITY

Nominal Grand
Sample Sample Mean %
Description Cone. Conc. RSD  Ermror
Group 11 1 1023 10% 23%

Group 111 5 3074 15% 15%
Group IV 10 1017 10% 17%
Group V 30 2993 13% -02%

CONCLUSIONS: Results indicate that the formulations are within the acceptable limits
of £15% of theoretical concentrations. The formulations are also within the acceptable
limits of <5% RSD for homogeneity.

ACTIONS TAKEN: None.
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DOSE FORMULATION ANALYSIS REPORT

Sponsor: Cheminova A/S
Study Facility: Chatles River Laboratories Preclinical Services, Pennsylvania

Protocol Number: TQC00013

Analyte: Malaoxon
Analytical Facility: Charles River Laboratories Preclinical Services, Massachusetts

Batch ID: TQC00013AA-1-009-1

Sampling Criteria: Start of Study Concentration and Homogeneity Analysis
Vehicle: Corn Gil

Storage Conditions: 5£3°C

Laboratory Method: LM #MLXN00 Revision 00

Analysis Date: February 3, 2006

Notes: Samples were corrected for a corn oil density of 0.915 g/mL.

RESULTS: (Concentrations in mg/mL, ND = none detected)

CALIBRATION STANDARDS

Standard ~ Nominal Response Calculated % "X"= (Ciiteria Standard

Description  Conc. Area Conc. Bias Exclude Limit Pass/Fail
Cal Std Al 0.0003423 11372 00003474 +15% 5% PASS
Cal Std B1 0.0004028 13544  0.0004000 -07% 5% PASS
Cal Std A2 0.0006846 25845  0.0006981 +2.0% 5% PASS
CalStdB2 0001208 45952  0.001185 -19% 5% PASS
Cal Std A3 0002054 81900 0002056 +01% 5% PASS
CalStd B3 0.002820 113605 0.002825 +02% 5% PASS

CHECK STANDARDS

Standard Nominal Response Dilution Conc. %  Criteria Standard

Description Conc, Area Factor  Found Bias Limit Pass/Fail
Check Std A3 0.002054 82013 i 0.002039 +02% 50% PASS
Check Std A3 0.002054 84685 i 0002124 +34% 50% PASS
Check Std A3 0.002054 84080 1 0.002109 +27% 50% PASS
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Analysis of Malaoxon in Corn Oil
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SAMPLES

Nominal Total  Density Mean
Sample Prep Sample Response Dilution Corrected mg/mL %

Description Date Conc. Replicate Area Factor mg/mL Found Bias

GroupITop 02/02/06 0 A 0 5411 ND
0 B 0 53359 ND
Group IMid  02/02/06 0 A 0 53.07 ND
0 B 0 5198 ND
Group IBot  02/02/06 0 A 0 51.76 ND
0 B 0 51.02 ND
Group VI Top 02/02/06 002 A 12414 5463 001863 001920 -4.0%
002 B 13318 5475 001976
Group VIMid 02/02/06 002 A 12980 53.99 001909 001879 -6.1%
002 B 12360 5440 001848
Group VIBot  02/02/06 002 A 12741 5407 001883 001898 -51%
002 B 13127 5360  0.01913
Group VII Top 02/02/06 02 A 13353 54277 0.1963 01897 -52%
02 B 12192 544.6  0.1830
Group VII Mid 02/02/06 02 A 12145 548.8 .1839 01872 -64%
02 B 12627 551.1 0.1905
Group VII Bot 02/02/06 02 A 11925 560.5 0.1851 01822 -89%
02 B 12427 525.0 0.1792
Group VIII Top 02/02/06 05 A 40147 5232 0.5001 04954 -09%
05 B 38478 5340  0.4906
Group VIII Mid 02/02/06 05 A 37964 540.1 0.4901 04880 -24%
05 B 37617 540.0 0.4859
Group VIII Bot 02/02/06 05 A 39476 5283 0.4971 04959 -0.8%
05 B 39443 526.1 04947
Group IX Top 02/02/06 08 A 58397 537.8 0.7316 07337 -83%
08 B 59179 5340 0.7357
Group IX Mid 02/02/06 08 A 60691 5243 0.7400 07338 -83%
08 B 60903 5138 0.7276
Group IX Bot  02/02/06 08 A 61614 5175 0.7410 07392 -76%
08 B 59891 5292 07374
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HOMOGENEITY

Nominal Grand
Sample Sample  Mean %
Description Cone.  Conc. RSD  Error
Group VI 002 001899 11% -5.1%
Group VII 02 0.1864 20% -68%
Group VII 0.5 04931 09% -14%
Group [X 0.8 0.7356 04% -8.1%

CONCLUSIONS: Results indicate that the formulations are within the acceptable limits
of +15% of theoretical concentrations. The formulations are also within the acceptable
limits of <5% RSD for homogeneity.

ACTIONS TAKEN: None.
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Purpose

The purpose of this laboratory method is to accurately determine the concentration of
Matathion in Corn Oil dose formulations.

Scope

Analysis of Malathion in dose formulation samples with limitations as stated below.
Vehicle: Corn Oil
Sample Volume (or Amount): 1ml,
Volumetric Samples [ ] Gravimetric Samples [ X ] Both[ ]

Concentrations Covered by Laboratory Method:

Final Injected Concentration - mg/mi,
1L.OD 0.000033
LLOQ to ULOQ 0.0005 - 0.0045

Corresponding Concentrations - mg/mL in Corn Qil

Standard Dilution | Additionallin5 | Additional 1in 10
(1 in 1000) Dilution Dilution
LoD 0.033 0.17 0.33
LLOQ to ULOQ 0.5-45 25-22 5.0-45
Valid Sample Range 0.58 - 3.8 2.9-19 58-38 -
Stability
Description Concentration Range Storage Conditions | Time Period
Process Stability 0.0005 - 0.0045 mp/mlL 22%5°C TBD -
Stability Period 1* 1-250 mgfml, 21°C 48 hours
Stability Period 2* 1-250 mg/ml. 4°C 15 days

*Stability information provided by Sponsor under Sponsor report number CHV 066/013331.
Standards should be prepared fresh for each analysis. All storage conditions are unprotected
from light unless specified otherwise.
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LM Number: MALAGD Revision Number: 01
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Definitions/Abbreviations
GC: Gas Chromatography
FID: Flame Ionization Detector
ND: None detected
N/A: Not applicable
LOD: Limit of Defection
LLOQ: Lower Limit of Quantitation
ULOQ: Upper Limit of Quantitation
Correction Factors
Prity: Correct for purity as specified in protocol.
Density: Correct for corn oil density of 6.915 g/mL.
51  Chemicals
Acetone, HPLC grade or equivalent
Corn Oil, Sigma, Reagent Grade or equivalent
52  Supplies
Volumetric flasks and pipets

Autosampler Vials, crimp top or equivalent

Procedure

61  Preparation of Reagents

Other volumes may be prepared using the same proportions. Store all reagents at _
room temperature and use within 14 days unless noted otherwise.,

6.1.1 Diluent 1 (100% Acetone)
Transfer acetone to an appropriate container.
6.12 Diluent 2 (0.1% Corn Oil in Acetone)

Add 0.5 mb. of corn oil to a S00 mL volumetric flask. Bring to volume with
Diluent 1 and mix thoroughly. ‘ -
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62  Prepatation of Stocks, Working Stocks, Standards and Blanks
Stocks, working stocks, standards and blanks should be stored at 533°C.
6.2.1 Preparation of Stocks
Malathion Volumetric Dituent
weight (mg)* | Flask (mL)
Stock A 25+13 100 diluent 1
Stock B 32x16 100 dilvent 1
* Record weights to the nearest 061 mg.
6.22 Prepatation of Working Stocks
Aliquot from | Aliguot from Volumetric Difuent
Stock A (mL) { Stock B (mL) Flask (mE.) :
Working Stock A. -1 NA 50 diluent 1
Working Stock B N/A 1 50 diluent 1
623 Preparation of Standards
Calibsation | Aliguotfrom | Aliquotfom |\ oo | yerumetric | .
Standards Working Working (ml) | Flask (ml) Diluent
Stock A (mL) | Stock B (nl)
Al, A2 and A3 1,3and 6 N/A 0.01 10 diluent 1
Bl, B2 and B3 N/A 1,3and 7 0.01 10 diluent 1
6.24 Preparation of Blank
: Volumetric Flask .
Vehicle (ml) (ml) Diluent
Blank 0.01 10 dilvent 1
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63  Sample Preparation
Store diluted samples at 533°C.

631 Weigh sample vials using a balance capable of reading at least 0.001 g.
Transfer each sample into individual volumetric flasks as indicated in the
initial dilution table below. Triple rinse the sample vial contents with diluent
1 into the appropriate volumetric flask Bring the volometric flask to volime
with diluent 1 and mix well. The initial dilutions may be diluted further as
indicated in the tables below. Transfer an aliquot of eack final dilution into
individual antosampler vials. Allow sample vials to dry completely and

TQC00013

reweigh the vials.
Initial Dilation:
Sample Concentration | Sample Size | mial Dilution 4 by vigle
Ranges (mg/mL) (miy | volumemoFlask | . e sample vial)
ges {(ng/f Size (ml) sample
0 and from 0.58 to 38 1 100 diluent I
Second Dilution
. Aliquot from | Second Dilution
Saﬁ’;"g"(‘;‘;‘“‘“‘;"“ Fnitial Dilution | Volumetric Flask |  Diluent
ges (mg/mi.. (mL) Size (mL)
0 and from 0.58 to 38 1 10 diluent 1
Final Dilution
. Aliquot from Second Dilution Diluent
Sa;‘fffs"(’;‘i;fﬁ‘;"“ Initial Dilution | Volumetric Flask
B (mL) Size (mL)
Oand from 0.058t0 3 8 N/A N/A N/A
From29tc 19 1 5 diluent 2
From 5.8 10 38 1 10 diluent 2
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64  Analytical Run Sequence and Compasition

6.5

6.4.1 The typical mn list should follow this order

2 system checks test injections

5 replicate injections  system suitability (B3 standard)
linjectioneach - six point calibration curve

1 injection blank

< 10 injections unknown samples

1 injection check standard (A3)

642 Repeat last two lines as necessary if more ther: 10 samples are analyzed. A

single replicate of the check standard is analyzed after the last unknown
sample in the entire analysis batch,

Analytical Conditions

Use the HPLC system described below, adjusting the solvent ratio if necessary, to
approximate the retention time listed below. Refer to the SOP for Chromatographic

Systemn Suitability,
6.5.1 Instrumental

Gas Chromatograph:
Autosampler:

Carrier Gas:

Carrier Gas Flow Rate:
Hydrogen Flow to FID:
Air Flow to FID:
Helium Make-Up Flow:
Split Flow:

Septum Purge Flow:

Detector and Temperature:

Analytical Column:

Injection Volume:
Oven Program:

Injector:

Injector Temperature:
Total Run Time:
Sampling Rate:
Retention Time for
Malathion:

Injection Technique:
Inlet Purge:

Agilent, HP6890 or equivalent

Agilent, HP7673 or equivalent

Helium

Approximately 5 ml/min

Approximately 40 mL/min

Approximately 450 mL/min

Approximately 25 mL/min

Approximately 21 ml /min

Approximately 1.0 mL/imin

FID at 275°C

Phenomenex, ZB-5, 30 m x 025 mm ID, 0.25
jm film thickness

2pL

50°C for 1 min, ramp to 280°C at 20°C/min, hold
for 5 min -
Capillary

226°C

17 5 minntes

10 pts/s

9.7+ 1.0 minutes

Split (split atio 2:1)
Purge valve on at 0.5 min
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Liner: Restek, split w/ wool, 4.0 mm id

Rinse Solvent: Acetone

Pre-injection Solvent Washes: 3

Post-injection Solvent 3

‘Washes:

Sample Washes: 3

Sample Pumps: 3

652 Example Chromatogram for B3 Standard
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66  Calculations

66.1 Chromatograms wilt be automatically integrated and visually inspected for an
acceptable integration. Manual baselines will be performed when necessary.

6.6.2

663

664

Calculate the relative standard deviation (%) of the pesk areas, the relative

standard deviation (%) of the retention time and the mean tailing factor for
five system suitability injections.

Calenlate the concentration of the six spiked standards from the actual stock

concentration, in terms of milligram of Malathion per milliliter.

Compute the unweighted linear regression relating the peak areas of the

standards to their respective Malathion concentrations, without blank

correction.
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665
6.6.6

6.6.7

668

Compute the correlation coefficient for the standard curve.

Using the peak area of the samples and the regression equation, determine the
concentration in mg/mL of Malathion. Correct for the dilution factor if

necessary.

Concentrations found to be less than the LOD will be reported as <L.OD.
Concentrations fonnd to be less than the LLOQ but greater than the LOD wiil
be reported as <L1.0Q. In cases, such as blank samples, where no peak is
observed, the results will be reported as none detected (N.D ).

Calentate mean concentrations for zeplicate samples. Calculate the percent
error from theoretical as: (mean concentration found - theoretical
concentration) / theoretical concentration x 100,

67  Acceptance Criteria

6.7.1

6.7.2

673

6.7.4

615

System Suitability

"The Malathion peaks in the five system suitability injections must meet the
following acceptable limits: The mean tailing factor <2.0, the relative
standard deviation (%) of the peak areas <2.0%, and the refative standard
deviation (%) of the retention time <2.0%. If the criteria are out of the
acceptable lmits, make corrections to the GC system and repeat the
suitability injections.

Correlation Coefficient

The correlation coefficicnt for the standard curve must not be less than 0.995.
If the value does not exceed 0.995, repeat the preparation of the standard
curve.

Calibration Standards

The back-calcnlated concentrations for calibration standards maust be within
45% of their nominal theoretical concentrations. Standards not meeting
criteria can be dropped as long as mo more than 20% of standards are
dropped. The LLOQ or ULOQ will be redefined to the remaining lowest or
highest standards if necessary.

Check Standards

The back- calculated concentration for the A3 check standards must be within
5.0% of nominal theoretical concentration.

Replication of Results

Replicate concentiations found for solution formulations must not vary by
more than 10%. Acceptance is defined as: (low value / high value) 2 0.90.
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6.7.6 Samples

The mean of the back-calculated concentrations for replicate samples must be
within #15.0% of their nominal concentration.

Refer to the Standard Operating Precedure for “Resolation and Reporting of
Out of Specification Dose Formulation Analysis Results” if the percent error

is greater than 15.0%.

Revision History
71  Method validation performed under project TQCO0018AX.
72 From Revision 00 to Revision 01:
7.2.1 Updated stability in Section 3. Stability was provided by the Sponsor.
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Revision Number: 02

Page 2 Of ¢

MLXNOO
April 13, 2006

LM Number:
Effective Date:

Purpose
The purpose of this labotatory method is to accurately determine the concentration of
Malaoxon in Corn Oil dose formulations.

Scope
Analysis of Malaoxor in dose formulation samples with limitations as stated below.

Vehicle: Corn Gil
Sample Volumme (or Amount): 1 mL
Volumetric Samples { ] Gravimetric Samples [ X ] Both[ ]

Concentrations Covered by Laboratory Method:
NOTE: Concentrations have not been corrected for purity.

Final Injected Concentration - mg/mL
LOD 0.000014

LLOQ to ULOQ 0.00034 - 0.0028

Corresponding Concentrations - mg/mL in Corn Oil

Standard Dilution | Additional I in 10
{1 in 50) Dilution
LOD 0.0007 0.007
LLOQ to ULOQ 0.017-0.14 0.17-14
Valid Sample Range | 0,020 -0.12 020 -0.80
Stability
Description Concentration Storage Conditions | Time Period
Range
Process Stability 0.00034-0.0028 22£5°C 24 hours
Stability Period 1* 0.02-250 21°C 48 hours
Stability Period 2* 0.02-250 4°C 15 days

* Stability information provided by the Sponsor under Sponsor report number CHV 0121/033810.
Standards shounld be prepared fresh for each analysis. All storage conditions are unprotected from light

unless specified otherwise.
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Definitions/Abbreviations

GC: Gas Chromatography

FID: Flame Tonization Detector

ND: None Detected

N/A: Not applicable

LOD: Limit of Detection

LLOQ: Lower Limit of Quantitation

ULOQ: Upper Limit of Quantitation

Correction Factors

Purity: Correct for purity as specified in protocol
Density: Correct samples for a density of 9.915 g/mL.
Materials

51 Chemicals

Acetone, HPLC Grade or equivalent
Corn Oil, Sigma, Reagent Grade or equivalent

5.2  Supplies

Volumetric flasks and pipets
Autosampler Vials, Agilent crimp top or equivalent

Procedure

6.1  Preparation of Reagents

Other volumes may be prepared using the same proportions. Store all reagents at
room temperature and use within 14 days unless noted otherwise.

6.1.1 Diluent 1 (100% Acetone)
Transfer acetone to an appropriate container.
6.1.2 Diluent 2 (2% Corn Qil in Acetone)

Add 10 mL of com ail to a 500 mL volumetric flask. Dilute to volume
with Diluent 1 and mix thoroughly.
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6.2 Preparation of Stocks, Working Stocks, Standards and Blanks

Stocks, working stocks, standards and blanks should be stored at 5£3°C.
62.1 Preparation of stocks

Malaoxon Volumetric Diluent

weight (mg)* | Flask (mL)
Stock A 34x17 160 diluent 1
Stock B 40+20 100 diluent 1

* Record weights to the nearest 0.01 mg.

6.2.2 Preparation of working stocks

Aliquot from | Aliquot from Volumetric Diluent
Stock A (mL) | Stock B (mL) Flask (mL)

Working

Stock A 1 N/A 100 diluent 1
Working )
Stock B N/A 1 160 diluent 1

62.3 Preparation of standards

T Aliquot from | Aliquot from . .
%ﬁéﬁ%ﬂ Working Working VS;HLC)IS ;Zif?:i; Diluent
Stock A (mL) | Stock B (mL)
Al 2; and | oand6 N/A 02 10 | dilgent1
B1, gg ad | A 1,3a0d7 | 02 10 | dilent1

624 Preparation of Blank

Vehicle (mL) V°]““Z§:‘£§ Flask | pinent
Blank 0.2 10 diluent 1
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LM Number: MLXNOO Revision Number: 02
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6.3  Sample Preparation

64

Store diluted samples at 5+3°C

63.1 Weigh sample vials using a balance capable of reading at least 0.001 g
Transfer each sample into individual volumetric flasks as indicated in the
initial dilution table below. Triple rinse the sample vial contents with
diluent 1 into the appropriate volumetric flask. Bring the volumetric flask
to volume with diluent 1 and mix well. The initial dilutions may be diluted
further as indicated in the tables below. Transfer an aliquot of each final
dilution into individual antosampler vials. Allow sample vials to dry
completely and rewsigh the vials.

Initial Ditation
. Aliquot from Initial Dilution
Sar;;gll]e ;O(I;: Zx;;rf)mn Sample (in Volumetric Diluent
g Duplicate) (mL) | Flask Size (L)
0, and from 0.020 to 0.8 1 50 diluent 1
Final Dilution
. Aliquot from Final Dilution
Semplo ;"(‘:;;‘;‘;‘)1"" Jnitial Dilution |  Volumetric Diluent
& (mL) Flask Size (mL)
0, and from 0.02010 0.12 N/A N/A N/A
From 0.2 to 0.8 1 10 diluent 2

Analytical Run Sequence and Composition

64.1  The typical run list should follow this order

2 system checks

5 replicate injections
1 injection each

1 injection

< 10 injections

1 injection

fest injections

system suitability (B3 standard)
six point calibration curve

blank
unknown samples
check standard (A3)

642 Repeat last two lines as necessary if more then 10 samples are analyzed. A
single replicate of the check standard is analyzed after the last unknown
sample in the eatire analysis batch.
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6.5  Analytical Conditions

Use the GC system described below, adjusting the carrier gas flow, if necessary, to
approximate the retention time listed below. Refer to the SOP for Chromatog: aphic

System Suitability.
6.5.1 Instrumental

Gas Chromatograph:
Autosampler:

Carrier Gas:

Carrier Gas Flow Rate:
Hydrogen Flow to FID:
Air Flow to FID:
Helium Make-Up Flow:
Split Flow:

Septum Puzrge Flow:

Detector and Temperature:

Analytical Column:

Injection Volume:
Oven Program:

Injectos:

Injector Temperature:
Total Run Time:
Sampling Rate:

Retention Time for Malaoxen:

Injection Technique:
Injet Purge:
Liner:

Pre-injection Solvent Washes:
Post-injection Solvent Washes:

Sample Washes:
Sample Pumps:

Agilent, HP6890 or equivalent
Agilent, HP7673 or equivalent
Helinm

Approximately 5 ml/min
Approximately 40 ml/min
Approximately 450 mL/min
Approximately 25 mI/min
Approximately 21 mI/min
Approximately 1.0 mL/min

FID at 275°C

Phenomenex, ZB-5, 30 m x .25 mm ID,
0.25um film thickness

2ul

50°C for 1 min, ramp to 280°C at 20°C/min,
hold for 5 min

Capillary

220°C

17.5 minutes

10 pts/s

94 £ 1.0 minutes

Split (split ratio 2:1)

Purge valve on at 0.5 min
Restek, split w/ wool, 4.0 mm id
3

3
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652 Example Chromatogram for B3 Standard

wa
o
oy
"
a
s
e
e
wy
e
e

wa
g

B

ryecee e e I T I M e e
aln'u!m'un luTﬂHTM‘TBme ETI;

6.6  Calculations
6.6.1 Chromatogtams will be automatically integrated and visually inspected for
an acceptable integration Manual baselines will be performed when
necessary.

6.6.2 Calcnlate the relative standard deviation (%) of the peak areas, the relative
standard deviation (%) of the retention time and the mean tailing factor for

five system suitability injections.

6.63 Calculate the concentration of the six spiked standards from the actual
stock concentration, in terms of milligram of Malacxon per milliliter.

6.64 Compute the unweighted linear regression relating the peak areas of the
standards to their respective Malaoxon concentrations, without blank

correction.

6.6.5 Compute the correlation coefficient for the standard cutve.

666 Using the peak area of the samples and the regression equation, determine
the concentration in mg/ml. of Malaoxon. Correct for the dilution factor if

necessary.

6.6.7 Concentrations found to be less than the LOD will be reported as <L.OD.
Concentrations found to be less than the LLOQ but greater than the LOD
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will be reported as <LLOQ. In cases, such as blank samples, where no peak
is observed, the results will be reported as none detected (ND).

6.68 Calculate mean concentrations for replicate samples. Calculate the percent
error from theoretical as: (mean concentration found — theoretical
concentration) / theoretical concentration x 100.

6.7  Acceptance Criteria

6.7.1 System Suitability
The Malaoxon peaks in the five system suitability injections must meet the
following acceptable limits: The mean tailing factor £2.0, the relative
standard deviation (%) of the peak areas <2.0%, and the relative standard
deviation (%) of the retention time <2.0%. X the criteria are ount of the
acceptable limits, make corrections to the HPLC system and repeat the
suitability injections.

6.7.2 Correlation Coefficient
The correlation coefficient for the standard curve must not be less than 0.995.
If the valuve does not exceed 0 995, repeat the preparation of the standard
carve,

6.7.3 Calibration Standards

The back-calculated concentrations for calibration standards must be within
+5% of their nominal theoretical concentrations. Standards not meeting
criteria can be dropped as long as no more than 20% of stapdards are
dropped. The LLOQ or ULOQ will be redefined to the remaining lowest or
highest standards if necessary.

6.74 Check Standards
The back- caleulated concentration for the A3 check standards must be within
5 0% of nominal theoretical concentration.

6.75 Replication of Results
Replicate concentrations found for solution formulations must not vary by
more than 15%. Acceptance is defined as: (low value / high value) >0 85.

6.7.6 Samples

The mean of the back-caleulated concentrations for replicate samples must
be within +15.0% of their nominal concentration,

Refer to the Standard Operating Procedure for “Resclution and Reporting
of Qut of Specification Dose Formulation Analysis Results™ if the percent
error is greater than +15 0%.

Page 205



TQC00013

LM Number: MLXNO0O Revision Number: 02
Effective Date: April 13, 2006 Page 9 Of 9

Revision History
7.1  Method validation performed under project TQCOG0I9AXK.
72  From Revision 00 to Revision O1:
721 Corrected spelling of Malaoxon throughout document.
722 Added Stability in Section 2 Stability was provided by the Sponsor.
7.3 From Revision 01 to Revision 02:

7.31 Section 2: Changed the Sponsor report number in the stability table
footnote from “CHV 066/013331" to “CHV 0121/053810”.
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ENVIRONMENTAL AND HUSBANDRY REPORTS
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Temperature and Relative Humidity Report
Location: Room 12

Protocol Number: TQC00013

Range of Dates: 24-Jan-2006 13:53 to 14-Feb-2006 10:59

Target Range:
Species: Rat

Total Number of Days:
Total Number of Hours:
Total Number of Data Points:

Mean ( SD):

Maximum:
Median:
Minimum:

Number of Points in Range (%):

Number of Points High (%):
Number of Points Low (%):

Temperature
64°F to 79°F

22
500.76
501

738 (x0.3)

747
738
73.0

501 (100.0)
0 (0.0)
0 (0.0)

Relative Humidity
30% to 70%

22
500.75
501

479  (224)

554
477
408

501 (100.0)
0 {0.0)
0 (00)

Report Generated: 20-Feb-2006 at 15:50

COMMENTS:

REVIEWED BY:
C
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I Retumn to Cerlified Analysis Retrieval ] T Exact Copy
Product Code:  5002M 2
Product Dese:  CERTIFIED RODENT DIET MEAL _ L3 Zis9,_
Lab Number; LO525308-1
Lot Code: NOV 0105 34
Enered; 11/15/2005
Assay o ] — AnalyslsUnie [l
) ——e .
PROTEIN

20.7][% [
= "'_'—"'_'—"*"_‘-—-—--_-_._, |
[FAT ACID (HYDRO,) 3

FIBER (CRUDE)

m———
e ——

[ARSENIC \
CADMIUM |

CALCIUM [

—-——-—""‘“‘_"'———-—--...______
4.35% }

LESS THAN 0.2

———

LEAD

MERCURY
=m=ﬁﬁ.__———-___—_’_—..______
[PHOSPHORUS ,
SELENIUM ’ ]

0.196{

LESS THAN 9,025

0.765 l ,
0.336 IPPM f
i

JORGANOPHOSPHATESHPPM | ORGANOFHOSPHATESIPPM ]

LESS THAN

Diazinon 0.02

f . "LESS THAN
Ethion 0.02 '

Methyl Parathion ‘ HESS THAN

Parathion

02 .
l. "LESS THAN
Thimet 0.02
LESS THAN
lTrithion "0'02

- LESS THAN
Tioden loe ™A

PPN B

Ipesncmss AND | -
PCE_ JIEM

PESTICIDES AND S
PCR

Aldrin
Beta-BHC

LESS THAN 0.02

Delta-BHC [LESSTHAN 0.02

I
I
i

|Endrin_ ILESS THAN 0.02
|Feptachior LESS THAN 0.02
[filkindane ™l ESS THAN .02

ILESS THAN 0.02 [lAlpha-BHC IILESS THAN 0.02 I

Chiordang

i

LESS THAN 0,02

Heptachlor Epoxide l LESS THAN 0,02

Methoxychior
|
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ILESS THAN 0.02 ’

— =

PPB Allatoxins

T e —

No notes,

For additional information, please cantact:

1) Custorner Service at (314} 9821310 ~ for assay methodo}
2) br. Dorrange Haught at {314) 317-5178 -~ for nutritional Interpretation

gl otherguestons
The term "Less Than® Is ugeq te signily the lower Timit of quantistion aPthe

protedure imder the sonditiona cmployed,
The use of the term *Less Than? doss not imply that irsoes of analyte worg presant.

‘W
st
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QC Laboratories

TQC00013

Analytical Report

Renarding:
JOE SCHWINDT JOE SCHWINDT L W
CHARLES RIVER LAB CHARLES RIVER LAB ,f}:g"-h,j 5 COPY
905 SHEEHY DRIVE 965 SHEEHY DRIVE ]
HORSHAM, PA 15044 HORSHAM, PA 19044 e 720 X
Account Moz WOSBSD, CHARLES RIVER LAB P.0), No: fav. Ho; 743010
Project Hoz H’BS&WI CHARLES RIVER LAB P¥SID No:
Samole Bumber  Samole bescription Samp. Date/Time/Temp Sampled by
L1 73-1 DRINXING WAVER ~ ROCM 2 D1/06/05 11:102m NASF Customer Sampled
Received Temp: 34°F  leed (Y/M): Y
Parsmeter Mathod Result RLS Test Date, Time, Analyst
CHLORINE RESIOUAL &M 450D-CL-G 0.60 ra/L 0.70 ag/t 09706706 11:10AK U
COLYFORM-NF SH 92228 <1 col/100ml 1._col/100mL 81706706 03:49PH CSW
Sample Number Sample Description Samp. Date/Tima/Tenp Saupled by
L1B36573-2 DRINKING WATER - ANALYTICAL B%BIBB 11215an HA®F Custemer Sampled
Received Temp: 34°F  leed (Y/HD: Y
Parameter Methed Result RLs Test Date, Time, Analyst
CHLORINE RESIDUAL SM 4500-CL-G HD mgyt 0.10 mysl 017067056 113158M CU
_ _t:au FORM-MF 5% 92228 <1 col/160ml 1. col/100mt 01/06/06 03:452M CaH
le Mumber Sample Description Sarp. Date/Time/Tenp Senpled by
. 836573-3 DRINKING HATEE = FILL STATIOM 01/06/66 11:202m NAF Customer Sampled
Recefved Temp: 34°F  leed (Y/N):- ¥
Par ameter Hethod Result Rlg Test Date, Time, Analyst
CHLORINE RESIDUAL s 4500-¢L-8 0.80 myst 0,10 mg/t 01/06/06 11:2DAH CU
COLIFCRY-HF M 92228 <1 _col/100n 1. col/100wmt_01/06/05 03:49PH Csy
Sarple Nurber  Sample Deseription Sam. Pate/Tine/Te Sampled by
L1B36573-4 DRINKING WATER - RO0M 38 G%}D& 11:25am H;?F Bustoner Samplod

A result of "D* indivates the concentratfon of the analyte tested waa efther not detected or below the Rls.
befiniticns: MD=not detected; WEG=negative; POS=positive; COL=cotonies; Ris=laboratory reporting limits; L/A=lsboratory aceident;

TNTC=tab ntmeraus to count

A result mavked with “DRY" indicates that the result wae calculatad and reported on a dr
ALl shalysis, except field tests are conducted in Southsmpton, PA unless otherwise Jdent
the result will not be suitable for regulatory purposes.

The testpi lab"is analyzed upon receipt at the laboratory,

y weight basis,
fied.

Actuat times of analysis for parameters reported <24 hrs are available upon request. All testing is completed within the required

holding time unless otherwise noted..
@€ certification 1D's: Southa

Alltest-NJ 02015, Vineland-N2 06005;PA 68-580.

on (NELAP) PADEP 09-131,HJDEP PAISS, FL. EBTYS4, Bioassay PADSS,MON-RELAP lahs: Wind Gap-NJ PAOOT,

ALl samples are collected as Vgrab® samples unless otheruise jdentified.
MiL= is the EPA recommended "maxisum contaminant level for a parsmeter. PLs=customer specific permit Limits,

Page 1T of 3 Serial Number: 639695

A//éa;ﬁ CAS

" Thomas ). Hines, President

[

|

1205 Industrial BiviL, R.O. Box 514, Southampton, PA 189660514 Phone: 215-355-3900 Fax: 215-355-7231 wew.qelaboratories.com
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AL zo Ol

© QCLaboratories

Account Ho: WOS899, CHARLES RIVER LA3 P.0. Ho:z Inv. Ne: 743010
Pro'lect Ko HDS899' CHARLES RIVER 1A PRSID Hoe
Recaived Temp: 34°F  lced (Y/N): Y
Paranater Method Result hia Test Date, Time, Anzlyst
CHLORINE RESIDUAL SN 4500-CL-G .50 mgsi 0.16 mo/l 01/06/06 1112504 (U
0t IFDRA-MF SN $2228 <1 £ol/100ml 1. col/i00mt Mlgﬂé 034904 LW
lg Numbar  Sanple Deseciption + Dote/Tina/Témo Sampled
] -5 DRINKING WATER « FORMULATION 106 $1:30am WA°F CI.lstamer Sappled
Recaived Temps 34°F  Joed (Y/N): ¥
Paramater Method Result Test Date, Time, Analyst
CHLORINE RESIDUAL SH 450D-CL -6 ND =g/l l‘.i mg Q1706705 11:30AM €
COL TEDRM-MF £H 92278 <] cotl/100mt 1. col/100mt_01/06/08 05 t49FH Coy —
Sample kumber Serple Deseripticn Samp. Date/Tine/Temp Sarpled by
L1835573-5 DRIRKING IIATERPt- H-2 01765708 11:40am WACF Customer Sampled

Recefved Temp: 34°F  lced (Y/HI: T

Parzmeter Method Result EL3 est Date, Time, Amtyst
CHLORIGE RESIDUAL SN 4300-CL-0 0.10 ag/l 0.0 ng/l nuns;oé §a:s080
£0L1FOSH-HF M 9222 < sob/100nt 1. col/100at 01/06/06 03-49Pu o
Li836573-11

T A water auppl lx is considoered bacteriologically "SAFEY if sio Colifarm bacteria are detected. To be considared MSAFE® youl report
shoutd indicate <] col/100mi® or ®NEG® for the Coliform Tast. 1f your report indicates a pesitive rasult “POS? or & value of ons
Y or greater thet your supply is =UNSAFE FOR DRINKING" contact your local Health Dept. or Q¢ for advice.

1.18365?3 2z

water supply J¢ congidered bacterlologically "SAFE™ if no Coliform bacteris are datected. To be conhsidered WEAFE® report
shwld {rdicate Mi col/100mt® or BWEE® for the Poliform Test. 1f your report indicates & positive result "POS™ or a value of one
13 or greater then your supply Ts WUNSAFE FOR DRIMXIHG® contack your Local Mealth Dapt. or RC for advice,

L1834573-3:
1. A water ly is considered bacteriologically USAFE™ if no Coliform bacteria nre detected. To be considered "SAFEY your report

sipp
should indicate ®<1 col/100ml" or “WEG* for the Collform Test. If your report indicates a positive result “PpS® or a value of one
(1) or greater then your supply {8 VUNSAFE FOR DRINKING® contact your bocal Heaith Dept. or OC for advice,

L1836573-42

A resylt of "ND® indicates the contentration of the analyte tested was efther not datected of below the Ris.
pefinitions: ND=nat detected; NEG=negative; POS-positive; COl=colonfes; Rls=laboratory reporting timits; [/A<laboratory aceident;
Tlll‘cstoo nunercus to count

A result marked with *DRY? fndicates that the result uaa esleulsted and reported on a dry woight basis,
All snalysis, except fjeld tests ere conducted in Southampton, PA unlews otherwise identified.
The tost pH iab"is ansiyzed upen receipt at the laboratarv, the result will not be suftsble for regulaiory purpeses.
Actust tiges of analysis for parameters reported <24 hrs sre avoileble upon reguest, ALL testing is cupleted within the required
holdins time wnless otharulse not

oc certification IDts: Scuthanpton {KELAP) PADEP £9-131 (MIDEP PAT6S, FL EB7YSA, Bicascay PAUSS.MON-MELAP labs; Wind Gop-NJ PAGDY,
Alltest-NJ 02015,Vineland-NJ 0G005;PA &8-580.
ALL sawples are collected ag Mgrakt samples unfess otherwise identified.
NCL= is the EPA recommended *maximum contaminant level" for a paragetaer. Plssqustomer speclific permit limits.

ge20f3 Serial Mumber: 639696 W éMM /,é%f’&s

Thomas . Hines, President

1205 Industrial Blvd,, RO. Box 514, Southampton, PA 18966-0514 2J5-355-3900 Fax: 215-355-7231 www.gclaboratories.com
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§ SORY

QC Laboratories

Account Noz WOSB99, CHARLES RIVER LAB P.0. Ho: Inv. Wo: 743010
Project Ho: WOSE0D, CHARLES RIVER LAB PASID “Iig:

1. A sater supply is considared bacteriotogfcally "SAEE" {1 no Coliform bacterfa are dotected. o be considered “SAFEY your report
should IndScate =<1 col/100ml® or WNEGY for the Coliform Test. I your report indiceted o pesitive result 'FOSY or a value of one
(1) or greater then your supply is MUNSAFE FOR DRINKINGY contact your lecal Health Dept. o QC for advice.

L1835573-5:
1. A uater eqégly is conaidered bactericlogically "SAFE® 7f ho Coliform becteria ara detected. To be coneidered “SAFEY " report
ca

should fndi Be) col/100mi® or "NEGY for the Coliform Test. If your report indicates & pesitive result “PGS” or a value of ohe
{1} or greater then your supply is VIMSAFE FOR DRIRKINGY contect your tacal Health Pept. of OC for advice.

L1B3E573-&2
1. A water supply s considered bacteriologically “SAFE® if no Coliform bacteria are detected. To be considersd "SAFEY your report

should indfeate =<1 col/100m1® or "MEG" for the Coliform Test. If your repert indicetes & pesitive result WFOSH or a value of one
(1) or greater then your supsly is PUNSAFE FOR DRIMKING" contsct your local Health Dept. or 8€ for advice.

A presult of ¥MD® indicates the eehcenkration of the analyte tested was either not detected or betow the Ris.

pefinitions: M=not detocted; NEG-negativer POS=pesitive; COl=colunies; RiLs=lsboratory reperting limits; L/A=laburatery accident;
THTC=tos numerous to count

A result rarked with DAY indicates that the result was cslcotated and reported on a dry weight msis.

All aralyzie, except fiold tests are conducted Tn Southaspton, PA unless otherwise jdamtified.

The testipH lab®ig analyzed upon roesipt at the labaratory, the result Kill met be subtshble fer reguiatory purposes.

Actual times of enalysis for parsmeters reported <24 hrs ara available wpon reduest. All testing is completed pithin the requirved
holding time untess otheruise noted,.

B¢ certification HW's: Southaspton (NELAP) PADEP 09- 131,NJDEP PA166, FL EST954, Bicassay PAOZ4.MON-NELAP ebs: Wind Gap-N) PAODI,
Alltest-RJ 02015,Vineland-NJ 06005;PA &8~580.

ALL samples are colleeted as Pgrah? samples unless otherwise identified.

HeL= 75 the EPA recommended “maximum contominant fevel® for a paramater. PLs=customer specific permit Limits.

e ’%}, .
1 3 of 3 Serial Naber: 439695 “Thoarrts ) SGANPES
Th J. Hines, Presideal

1205 Industrial Blvd, PO. Box 514, Southampton, PA 18966-0514 Phone: 215-355-3900 Faox: 215-355-7231 www.gelaboratories com
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Analytical Report

QC ILaboratories

K Yi, ﬂ?— ™ i @%
E_ § Qi@h 1{
ae 220 Ol
Regarding:
JOHN BARNETT SR. JOWN BARNETT SR.
CHARLES RIVER LAR CHARLES RIVER LAB
905 SHEEHY DRIVE 905 SHEEHY DRIVE
HORSHAM, PA 19044 HORSHAM, PA 19044
Account Mo: WD5B899, CHARLES RIVER LAB P.0. No:z Inv. No: 750092
Praject No: H05899‘ CHARLES RIVER LAB PHSQ Noz
Sample Wumber  Sampie Description ’ Samp. Dates/Time/Temp Sempled by
L1855927-1 DRINKING WATER - ROOM 1 02/03/06 11:41em NASF Customer Sampled
Received Temp: 36°F  Iced (V/N): Y
parameter- Hethod Result Ris Test Date, Time, Analyst
CHLCRINE RESTDUAL SM 4500-CL-G 0.80 mg/l 0.10 my/l 02703708 11:41AM CY
COLIFORN-MF SN 92228 <1 _col/100ml §. col/100ml 02703705 04:40PM CSW
Sample Murber  Sample Description Samp. Date/Time/Temp Sampled by
1.1859927-2 DRINKING WATER - ANALYTICAL 02703705 1¥:56am NA®F Customer Sampled
Received Tamp: 36°F  Iced (Y/N):z ¥
Parameter Nethod Result RLs Test Date, Time, Analyst
CHLORINE RESIDUAL. SM 4500-ct-G HD mg/l .10 mgst 02703706 11:4680 CU
COLIFORM-MF SH 2228 <1 col/100m 1. col/100mt 02703706 O4:40PW Csi
psle maober  Sample Description samg. atefr'imell'emp Sampled by
L 1B59927-3 DRINKING WATER - FILL STATION 0203706 11:50am ¥A°F Customer Sampied
Raceived Temp: 36°F  lced {Y/N): Y
Parameter Kethod Result RLS Test bate, Time, Ahatyst
CHI.ORINE RESIDUAL SM 4500-CL-G D.20 mg/fl 0.10 mg/t 02703706 11:50AM CU
COLIFORM-MF SH 922728 <] ¢ol/180ml 1. col/100ml 02/03/06 D4:40PM CSW
——n i
Sample Number  Sample Description Samp. bate/TimeS/Temp Sampled by
L1859%27-4 DRINKING HATER - ROOM 40/41 DZf05/05 12:00pm NASF Customer Sampled

A result of YND¥ indicates the concentration of the snalyte tested was either not detected or below the RLs.

pefinitiona: ND=not datected: WEG=neuative; POS=positive; COL=colonies; RLs=laboratory reporting Limits; L/A=lsboratory accident;
TNTC={00 numerous to count

A result marked with "JRY" indicates that the result was calculated and reported on a dry weight besis.

All aralysis, except field tests are conducted in Seuthampton, PA unlass othernise fdentified.

The test'ph tabvis anatyzed upon receipt st the laboratory, the result will not be sujtable for regulatory purposes.

Actual times of analysis for parsmeters reported <24 hrs ars available upon request. All resting is completed within the required

holding time uniess othersise noted..
aC certification ID's: Scuthampton CNELAP) PADEP 09-131,MJDEP PA1GS, FL E87954, Bicassay PAOZ4.NOH-HELAP labs: Wird Gap-¥Jd PAODT,

Alltest-NJ 02015, Vineland-N§ 060057PA 68-5B0.
All samples are collected as Ygrab" samples unless otheruise dentified.
MCi= is tha EPA recommended 'meximum contaminant level®™ for & parameter. PLe=customer specific permit Limits.

-

/ZZ,;,WM / ,%/&S'

f3 jal Number: 648581
Page 1 o - . M--%’f/ﬂs' Thomas ). Hines, Fresident
/éz ( %/
éé/ i — . % » ‘.L'.‘/%J Bt @" ’ -
- #-»&Gy —

G Bl 5%"3" i
Bivd, P.0. Box 514, 35uthampron, PA 18966-0514 Phone: 215-355-3900 Faxf 215-353-72 .gelaboratories com
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Analytical Report

QC Laboratories

Account No: WO5859, CHARLES RIVER LAB PO, Ho: fnv. No: 750082
Project No: WOS899, CHARLES RIVER LAR PWSID No:
Received Temp: 36°F [Iced (Y/H): Y
Parameter Kethod Result fils Test Date, Time, Analyst
CHLORINE RESIDUAL ¥ 4500-C1-B 0.78 mgsl 0.10 mast 02703706 12:00FH CU
€0t 1FCRM-HF SW 92228 1 col/100mt %. col/100ml 02/05/06 04:40PM CSW
E. COLY CONFIRM SM 9221F P05 cotﬁ% 1. col/100ml 02/04/056 12:00PM CSY
sample Nupber  Sample Descriptian Samp. Date/TimefTemp Sampled by
L1B59927-5 BRINKING WATER - FORMULATICN 02703706 12:05pm NAPF Customer Sempled
Received Temp: 36°F  Iced (Y/N): Y
Parameter Method Result Rls Test Date, Time, Analyst
CHLORINE RESIDUAL SM 4500-CL-& kD ma/l 2.10 mert 02/03706 12:05FR CU
COLIFORM-MF SN 92228 <t _col/100mL 1. col/100mt 02/03/06 04:40PM CSH
Sample Hupber Sample Description Samp. Date/TimefTemp Sampled by
1.1859927-6 DRIMKING WATER - H-1 02/03/06 12:13pm RASF Customer Sampled
Received Temp: 36°F  Iced (Y/N): Y
Parameter Method Result Ris Test Date, Time, Analyst
CHELORINE RESIDUAL SM 4500-CL-G 0.20 masl 0.10 wg/L 02703706 12:13PH )
COLLFORM-MF SM 92228 <1 tot/100ml 1. col/i00ml 02/03/06 04:40PM CSH
L1859927-1:

1. A water supply is considered bacteriologicatly "SAFE™ if no Coliform bacteria are detscted. To be considered “SAFEM your report
~uld fndicate <1 col/100mi® or MNEG® for the Coliform Fest. If your report Indicates a positive result "POSY or s value of one
or greater then your supply is "UNSAFE FOR DRIBKING® contact your local Health Dept. or GC for advice.

L1859927-2:
1. A water supply is considered bacteriologically #SAFE™ if no Coliform bacteria are detected. To be considered YSAFE® your report

should indicate "< col/100ml™ or PNEG® for the Coliferm Test., I1f your report indicates a positive result "POS" or a value of one
£1) or greater then your supply is PUNSAFE FOR DRINKINGY contact your local Health Dept. or QC for advice.

L1B59927+3:
1. A water ly s consideied bacteriologically “SAFE" if no Coliform bacterin ere detected. To be considered “SAFE" your report

Supp!
shoutd indicate "<1 col/100mt? or YNEG™ for the Coliform Test. If your report indicates a positive result YPOS! or a value of one
€1} or greater then your supply is "UNSAFE FOR DRINKING" contact your lacal Health Dept. or &C for advice.

A result of PKD" indicates the concentration of the snalyte tested was either not detected or below the Ris,

Definitions: ND=not detected; NEG=negative; POS=positive; cOL=colonies; RLs=laboratory reporting limite; L/A=lsboratory accident;
TNTC=too numercus to count

A result marked with "DRYV indicates that the resutt was cajculated and reported on a dry weight basis.

all amaltysis, excapt field tests are conducted in Scuthampton, PA untess othernise identified.

The testipH lab*is anetyzed upon receipt at the laboratory, the result will not be suitable for regulatory purposes.

Actual times of analysis for parameters reported <24 hrs are available upon request. All testing is cempteted within the required
halding time unless other«ise noted..

aC certification ID's: Southampton (NELAP) FADEP D9-13%1 NJDEP PA1SS, FL EB7054, Bfcassay PAGZ4 NON-NELAP Labs: wind Gap-NI PAODY,
Alltest-~Nl 02015,Vineland-NJ 0&005;PA 6B-580,

All samples are collected as "grab™ ssmples unless otherwige jdentified.

MCL= is the EPA recommended “maximge contaminant level™ for a parameter. PlLs=custoiter specific permit limits.

w220f 3 Serial Number: 643581
" Thomas 3. Hines, Prasident

1205 Industrial Bivd, P.O. Box 514, Scuthampton, PA 18966-0514 Phoney 215-355-3900 Fax: 215-355-7231 www gclaboratories com
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Acceunt Noz WO5899, CHARLES RIVER LAB P.0. Ho: v, No: 750092
Project Ho: WOS890, CHARLES RIVER LAB FPusiD Ho:
L1859927-5:

1. A uater supply is considered bacteriologically "BAFE™ if no Coliform bacteria are detected. To be conaidered PSAFE" your repart
should indicate #<1 col/100ml® or "NEE" for the Coliform Test. If your report indicates a positive result POS™ or a value of one
{1) or greater then your supply is BUNSAFE FOR DRINKINGY contact youwr local Health Dept. or 4€ for advice.

L1859927 -6z
1. A weter supply is considered bacterfologically "SAFE™ if no Coliform bacteria are detected. To he considered WSAFEP your report

should indicate "<1 col/100mi" or "NEG* for the Coliform Test. If yuur repert indicates a positive result “POSM or a value of ume
(1) or greater then your supply is YUNSAFE FOR DRINKINGM contact your local Health Dept, or GG for advice.

A result of "ND® indicates the concentration of the analyte tested was either not detected or below the RLs.

pefinftions: NDonot datected: NEG=negative; POSspositive; COL=colonies; RLssiaboratory reporting limits; L/A=laboretory sccident;
THTC=too numerous to count

A result marked with "DRY" indicates that the result was ealculated and reported on a dry weight basis.

ALL analyais, except field tests are conducted in Southampton, PA unless othernise identified.

The test'ph leb®is analyzed upon receipt at the laboratory, the resutt will not be suftabla for regulatory purposes.

Actual times of analysis for psrameters reported <24 hra are available upon request. All testing is completed within the required
holding time unless otherwise notad..

Qc certification 1D's: Southampton (NELAP) PADEP 09-131,NJDEP PATGS, FL EB7954, Bicassay PADSL NON-NELAP labs: Wind Gap-NJ PADDY,
Alktest-NJd 02015,Vineland-HJ 06005:PA £8-580.

All semples are collected as "grab" samples unless otherwise identified.

HOL= is the EPA recommended "maximum contaminant level® for a parameter. PLs=customer specific permit timits.

"3 of 3 Serial Number: 648581 /%WM / ,%&?-S

Thomas J. Hines, Prasident

1205 Industrial Blvd,, P.0. Box 514, Southampron, PA 18966-0514 Phone: 215-355-3900 Fax: 215-355. 7231 www qclaborateries.com
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Analysis Report -

T

Pagelof3
Lancaster huboratorles Sample No. WW 4685437
Sawple #1 905 Analytical Lab grab Waker Sample
gemi --Aunnval
Collected:01/05/2006 13:25 by EA Avcount Humber: 02423
Submitted: 01/10/2006 16:15 Charlas River Laboratories
Reported: 01/26/2006 at 10:44 57 Union Street
Discard: 02/03/2008 Worcemter MB 31608
A-805
As Beasived
it As Raceived HmlE of Dilution
Ho. Analysia fame CRE Number Result Quantitation Talks Fagtor
00259 Nerrmry 1439-97-6 < D.0D020 0..00020 wa/l 1
67035 frpenio 744a-38-2 < 0.0200 ¢.0200 ng/l 1
07036  Belenium 1762-45-2 < 0.0200 8 0ana ng/1 1
47046  Bavium 7440 -39-3 < 4.0050 0. 0050 =g/t I
0745 Cadmivm 7440-43-9 < §.0050 0.0050 ng/l 1
97951 Chromium 2440-47-3 % 0. 0150 0.,0150 ma/l 1
07055  Lead 2439-92-1 < C 0200 2.0300 /1 1
065 Silver 7646-22-4 < 0 DOSO 0 .0050 wna/l 1
07072 Zing 7440-66-6 < 0.0200 0.0208 mg/1 3
60224 Chlcride 15967-00-6 < 2.0 2.0 ma/l ]
00226 Ortho-Phosphate az P 7723-14-0 < 0.0830 0.030 gyl 1
00238 fulfake 14806-79-8 < 5.0 5.0 ng/l H
00363 Nikrate Nitrogen 14197-55-8 < 0.50 0.50 mg/1 g
01504 Fluoride 16984-48-8 < .5¢ 0.5 mf1 5
#1505  Bromide 24962679 <25 2.5 g/ 5
21506 Witrite Nitzegen 14797 -65-0 « 0.50 0.50 mafl 5
00178 Pesticldes/PCR's in Water
40453  Gamma BHC -~ Idndane 58-B5-9 < 0.0L0 0 010 ug/l 1
00454 Heptachlor T65-44-8 =« D.052 a.052 ug/t 1
00485 Rldrin 309-00-2 < 0.031 0.021 g/l 1
00469 Dieldrin 60-57-1 <« 0.031 0.031 ugs1 1
00477 Emdrin 72-20-8 < 0 021 0.021 ug/l 1
80478  p,n-DDT 50-25-3 < 0021 0.021 ug/f1 1
80533 Endrin Aldahyds TA21-93-4 < 0140 0.18 wafi i
091302 Alpha BAC 319-84-6 = 9,010 0.010 ug/l 3
01903 Beka B3O 319-B5~7 < 0.041 U041 ug/l 3
01904 Dalta EHC 216-846~B < 0.010 0.010 ug/l 1
01905 Heptachlior Epoxide 1024-57-3 < 0.020 0.010 ug/1 i
01906 p p-DDE T2-55-9 < 0.021 0,031 ug/i 1
61807 p,p-EOD 72-54~8 < 0 021 0.022 ug/il 1
01503 chlordane 57-74-3 < 0.52 0.52 g/l 1
01969 Toxaphene 8001-35-2 <10 1.0 n4/i 1
01918 Endosulfan I §ED-98-8 < 0 0LD ©.010 ug/fl 3
01511  Endesulfan IT 33213-65-9 < 0 031 9.022 ug/L 4
01912 Endogulfan Culfats 1031-07-8 « 0 o1 0.922 ug/1 a
61813 PCB-1014 12676-11-2 < 0.52 ¢.52 g/l 1
mwurvhbwmg?m
Motfand Fike
m‘“‘ BEE 0.
] Lanicastas BA 76052425
! 17-656-1300 Fax: FT7-656-2694 216 Rew 2D
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~ Analysis Report

TQC00013

Page2of3
Lancagter Laboratorles Bample Ho. WW  4§85437
Sample #1 205 Analytiecal Lad Grab Waker Sampls
Sond -Anermal
Collected:01/09/2006 13:25 by EA Account Mumber: 2423
Submitted: 01/10/2006 18:15 Charles River Laboratories
Reported: 01/26/2008 at 10:42 57 Union Btreet
Discaxd: 02/03/2008 Worcester MA 01508
1-503
AR Roceived
AT Az Recedwed timit of Dilution
Ho. Analysis Nace 2P Nunbexz Rasulk Quantitation Tnics Fantor
01814 FCR-1321 11184 -28-2 < 053 ¢ 52 ug/i 1
01915 DPCR-1232 11141 156-5 < 0.52 ¢,.52 ug/1 1
01916 PCH-1242 53£69-31-9 < 0.52 Q.52 ug/1 1
01917 PCB- 1246 12613-29-§ e« Q52 0 52 ug/1 1
01518 PCB-1254 11097=69-1 < 0.52 D .52 ug/l 1
01919  PCB-1260 110696-82+5  « @.53 ©.52 ug/l 1
01856 Horblcides in Water
01857 2.8-D 94+ 75-7 < 0.50 D.59 ug/l 3
01850 2,4,5-TP 93e72=2 < @ 050 9.050 ugfl 1
05288  2,4,5-T 93=76-5 < 0 050 o.050 agfl 3
05287 Dalapon 15-99-0 <12 1.2 ng/l 3
05288 Dinassb ag-85-7 < ¢ .50 0.50 ug/t 1
05288 Dlcamba 1910-00-9 < 0.30 0.30 ug/E L
65290  MCPP 93-65-2 < 200. 200, g/l 1
05291  MCPA 94-74-6 < 1,000. 1,000, ug/1 i
05232  2,4-5% {picklorprop} 120-36-5 = 0.5 a.50 ugfl 1
05252  2,4-DB $4482 -6 < 1.0 1.9 wasl 1
04103 Pentachlorophanol 87-88-5 0.059 0.050 wg/l 1
o Lth of P ylyania Eab Cartification No. 36-037
The gample received for thke nitrate/nitrite apalysis was svbmiteted
$n an unpreserved cemtainer.
All OC is compliaut unless otherwige noted. FPlease yefer to the Qualilby
Comtrel Summary for overall @O performance data and asseclated camples.
Laboratory Chronicle
CAT Analysis Bdlution
HNe. Analysis Naoa Uathod Trial¥ Data and Time Analyst Pactor
Q0258  HMercury SH-B46 7470A 1 0171972006 38:3)  Damary valantin 1
07035 Arsenic SW--846 GOLOB T B1/12/2008 23::1  Johm P Hook 1
07036  selenium SW--G46 50108 T U1/23/2008 07:31  Eric L Eby 1
07046 Barium 8W-846 50108 1 91/12/2006 22:11 3chn P Heok 1
17048 Cadneium BW-846 5020B 1 01/23/2006 22:11 Jgohn P Hook 1
Lencaster Laboratorles, Ind.
2425 New Hollond Plke
PO Box 12425
{ancaster PA 17605-2425
7176562300 Fax: ¥17-6552681 21E Rew. 3010/03
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TQC00013

Alt T 1o vl

Analysis Report

Pl

Lapcaster Laboratories Sample No, WW

4685437

Sample #1 905 Analytical Iab Grab Water Sample
~Annual

Collected:01/02/2006 13:35

Bubmitted: 01/10/2006 16:15

Reported: 01/26/2006 at 10:44

Discard: 02/03/2006

1-505
¢7082
a7ess
0706e
LEL ]
00224
04226
00228
opsEs
01504
01505
01506
col7e
01856
00816

ohailz
848
05713

Chroniun

Laad

Silver

Zine

Chlozids
Ortho-Bhosphate as »
Sulfate

Nitrate Nitrogan
Pluoride

Bromida

Witrite Nitrogen
Teaticiden/POB's in Water
Hexhicides in Warsr
Waker Sonple Harbicdde
Extract

Water Sample Pesk
Bxtraction

W SWEB4§ ICP Digeat {tot
rac}

We 5W846 Eg Digest

by Ea

SM~B25 6010B
5W-846 60108
Ew-g46 6010B
aW--546 &010D
EER 300 0

BPA 365
ETA 300
EPA 300,
EER 300
EPA 300
EBCA 300.
EPA 508
SW-846 B151n
SW-846 Z151a

Coooaw

EPh 618
EH-846 3005A

SH-B346 J47DA

Lancaster Lahoratorles, tnc,

MEMBER

P Box 12425

2425 Nawe Holfand Fike

Lancaster, FA T7605-2425
717-656-2300 Fax: 717-656-2687

Account Number:

Page3 of3

02423

Charles River Laboratories

57 Union Strest

Worcegter MA Gle60E

02/12/2006 23111
0171272006 32:12
01/12/2006 22:11
01/12/2005 22-311
01/11/2006 09:48
02/10/2006 218
01/11/2008 0948
01/11/2005 D9:48
01/11/2006 09:48
0L/11/2006 09:48
0%/11/2006 09:48
01/%4/2006 00:35
01/12/3006 18155
01/11/2006 20355

Ll e T P TR TR T

81/11/2006 17:30

[

N

0L/11f2008 20r18

L4

0L/18/2006 30:00

Page 222
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Haren I Beyer

olivia I Saatiago 1
James L Mextz -3
Helli 2 Markaryan 1
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TQC00013

Pit .16 o

- Analysis Reporf

4'» l[gbngargttg;ies

Lancaster Laboratories Sample No.

e

4685438

Sample #2 905 Formulation Lab Grab Water Sample

Semi «Annual

Colleoted:01/09/2006 13:00 by EB

Submitted: 01/10/2008 16:15

Reported: 01/26/2006 at 10:44

Discard: 02/03/2008

2-905

CAT

Ho, Analysis Namg CAS Mombar
00359  Marcury 7439.97-§
07035  Arnenmic 7440-38-2
07636 Selenium 1782-49-2
07048  Barium 440-39-3
97049  Cadmium 7440~43=9
0r0sl  Caromium 2440-47-3
07055 Lead 7439-52-1,
07066  Silver T440n22-4
07072  Zinc T440-66-6
0022¢ Cchloride 16887-00-§
00226 Orthe-Yhosphate as P 7723-14-0
00228 Bulfate 14808-79-§
00358 Nikzate Nitrogen , 14797858
01504 Fluaride i6954-49--8
61508 EBromide 24959-§7-9
01505 Nitrite Nitrogen 147576590
Q0178  Pegticddes/PCB'e in Hater

D0453 Ganm= BHC - Lindane 5g-89-0
04454 Reptachlor TE~44~8
00455 Aldria 309-00-2
00463 Dielérin $0-57~1
0477 Bndein T2-26-3
00478 p,p-DDT 50-29-3
00638  Endrin Mddehyda 7421-93-4
01902 Alpha BHD i-ph-&
01903 Beta IMHC 305-85-7
01204 Delta RHC 319-86-8
01305  Heptachlor Epoxide 1024-57-3
0190¢ p,n-DDB B389
01%07 p,p-DDD 72-54-8
01908  Chloxdane 57~Tieg
81808  Toiaphana 8001-35=2
01910 Eodomulfan I 959-94-8
01911 Rudosulfan 12 33213-65-9
01912 Eadosulfan sulfate 103E-07-8
Q15913  $CB-1016 12674 -11-2

i
MEMBER 22N
1 Lancaster, PA J7605-2425

H7-E55-2300 Fepe 7176562681

Ag Received

As Recelved Hmit of

Repult Cuantitation nita
< 0.80020 D.00020 mglL
< 0 0200 0.0200 ng/L
< 0.0200 0.0200 wg/L
< 0.0050 0.0050 g/l
< 0.0050 D.0050 ma/L
< 0 .0150 0.0150 ng/l
< 0.0290 0 0200 Tg/L
< 0.0050 0 0050 nafl
< 0.0300 0.0200 =75
< 2.0 2.0 w1l
< 0.030 0.030 ng/1
< 5.0 5.0 ngfl
< 0.50 o .50 w1
<« 0.50 0.50 /3
< 2.5 2.9 ng/i
< 0.50 o .50 na/1
< 0.00P5 0.0095 ngfL
< B.047 0 047 ug/l
< 0,018 ¢ 04 ugfl
< 0028 0.028 g/l
< D.019 ©.029 ug/1
< §.019 0. 019 ug/l
« 0 .095 0.695 ugfl
< 0.0095 &4.0088 [TA R
< 9.038 Q 038 ugfl
< 0.0035 0.0055 ug/3
< 0.0095 0 .0095 ug/L
< 0 019 0.019 ug/l
< 0.019 0.019 ug/l
< 0.47 Q.47 ug/1
< 0,95 D.95 ugrlt
0.012 90,0095 ug/1
< 0,019 0.019 ug/l
< G.018 D 019 ug/1
< 0.47 0.47 ua/
Page 223

Account Number: 02423

Charles River laboratories

57 Union Strest
Worceater MA 01508

Page I of 3

Dilution
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TQC00013

Pz,

Lancaster Loboratsriss Sample Xo.

i

4685438

Bample #2 505 Pormulatden Lab Grab Water Sample

Account Number:

Page 2 of 3

02423

Charies River Laboratories

57

Horcester MA 01608

A3z Recedved

0.47
0.47
0.47
.47
0. 47
0.47

A A A A A A

< .48
< §.048
< (O .048
<12
< 0 a8
< 0.2%
< 1%
< 360,
< 0.48
< 00§
< 0.048

Union Streetc

As Receivaed
Limit of

Quantitation

0.47
0.47
0 .47
I ¥
0.47
0.47

Pleasa refar bto the (uality

Laboratory Chronicle

Trizl$
1

i
a
)
1

Anplyais
Data and Tims
01/15/3006 08:23
01/12/200€ 22:15
01/24/3006 07:35
01/12/2006 22:15
01/12/3006 23:15

Bem), -Anmual
Collected:01/09/2006 13:00 by EA
Submitted: 01/10/2006 16:15
Reported: 01/26/2006 at 10:44
Discard: 02/03/2008
2-905
CAT
o. Analysis Nama CAZ Nunher
01914 PCB-1221 11304-38-3
01915  Bep-1232 11241-16-5
01516 EPCB-1242 53469-21-9
01917 PBgB-1248 12672-29-8
01518 PCB-12354 115637-69-1
01915 BIB-1260 11096-83-E
01856 Ferblicides in water
01857 2.3-D 84-75-7
01858 2.4 .5-TF 23-72-1
05288 2,4,5-% 93-76-5
05287 ©Dpalapon 75=99=0
95288 Dimogeb £§-85-7
05299 Dicamba 1318-00-9
05250 MCFP 83-65-2
05291 MCPA §4-74-6
05282  2.4-D? (Didhlorprop! 120-36-5
05283 2,4-Dp 84.-832-8
08103  Pantachlerophenol #7-86-5
Comnonwealth of Pemmsylvenia Lab Certificatisn Ro. 3E-037
The sample recelved for the nitvate/mirrire anslysis was submikbed
in an unpreserved containey
All Q€ is compliant unless otherwise noted.
Comtro: summary fox averall QC performance data and asgeciated samples,
AT
No. Analysis Name Method
Goz59 MeToury EW-B4€ Ta70R
070358 Arsenje BW-846 HD10B
02036 Salenium SN-346 0108
BI04 Barimm £W-846 60108
p2ode Cadmim 8H~B4E6 SOLOB
unmrl.s:mo:mm
2425 Blewr H: -
EMBER PO Box 2438

LancRster PA T/

§05-2425
H2-656-2300 Fax: 717-555-2681

Page 224

Pilakion

Gadkn
vy/l
ug/1
ugfL
ugfl
ug/1
ug/L

HH AN

ug/1
ug/2
ug/L
ug/1
ug/1
a3/l

ug/l
ug/1
ugfi
va/l

Ll e R A W W

Analyst
Darary valentin
Jaan P Hock
Eric 4 Eby

Jehn P Book
Jehn P ook

Dilution
Factor

HHKERPR

76 Rev. 3M0H3




TQCO00013

Playcse

Lancaster Laboratories Sample Mo. WW 1585438

Page 3 of 3

Sample #2 905 Formulation Lab Grab Water Sample

Somi -Anmial
Collected:01/05/2006 13:00 by EA Account Mumber: 02423
Submitted: 01/10/2006 15:15 Charleg River Laboratories
Reported: 01/26/2006 at 10:44 57 Union Street
Discard: 02/03/2006 Woroester MA 01808
2-905
0705:  Chromium SR-846 E0L0B 1 01/12/2006 22:15  Johm P Hook 1
0085  Lead $W-846 go10m 1 01/12/2006 22:15  John PV Hook 1
07088 sllver B89-B46 £010B 1 01/12/2006 22:35  John P Kook 1
07072 2ina S-B4¢ 60L0B b 01/13/3005 22115 John P Mook 1
00224 Chlorida EPA 300.0 1 0171172006 10:03 Shannon I Phillips 5
00226  Ortho-Phosphate as P EFA 265.3 1 01/10/2004 22115 Danlel 3 Suith 1
10228 gulfate EBA 340 0 4 01/11/2006 10:03  Shavnon L Phillips 5
90368  Hitrate Hitrogen EPA 300.0 1 O1/3L/3006 10:03  Shannon I ¥hillipg 5
01504  Fluoride EFA 300 .0 1 01/21/3006 10:03  Shammon L ¥hdllips s
01505  Bromide EPA 300.0 1 01/11/2006 16:03  Shameon 1 Philldps 5
01506  Witrite Nigrogen EFA 300.8 1 01/13/3006 10:03  sharmen L Phillips 5
00178  Pasticides/PCE's in Wakar EPA S08 1 02/14/2006 01:56  Mark 2 Mohulty 1
91856  NHerbicides in Water 8i-846 @151A 1 01/12/3008 19:57  Johnt W Berkins 1
00816  Water Slample Herbioide SN-846 B151A 1 01/11/2005 20:55  Earen L Beyer 1

Extract
Qo817 Hater Bample Fest . ZPA 608 1 d1/x1/2006 17:30 Qlivia 1 fantiage 1

Bxtractien
01845 WM SMO4E ICEF Digust ftok SW-B46 3005R 1 0L/11/2006 20:15  James L Merts 1

Iec)
05713 WH SHE4¢ Hg Digesk SW-B4€ 7470A z 01/12/2006 20100 Kelli 8 Markaryan 1

Lancastar Laboratorias, nc
MEMBER %Zzwﬂew Holtand Pike
FAVEIEE Lenose; b msos 2
TIP-654.2300 Farc 717-656-2681 2216 Rev, 3/10/03
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g Lancaster Laboratories

P 2425 New Holland Pke o Lancaster, PA 17607

TQC00013

Explanation of Symbols and Abbreviations

The folfowing defines common symbols and abbreviations used in repotting technical data:

N.D. none defected BMGL  Below Minimum Quantitation Level
TNTC  Too Numerous To Count MPN  Most Probable Numbar
U intemational Units CPUnits  cobalt-chioroplatinate units .
umhos/em  micromhog/om NTU  nesphelometric turbidity units e .
C  degrees Celsius F  degrees Fahrenheit B
meq  milliequivalents ib.  pound(s) M 7 o ol
a gram(s) kg klogram(s)
ug  microgram(s) mg  miligramis)
ml mililiter{s) 1 liter(s)
m3  cubic meter(s) ul  microiiter(s)
< less than - The number following the sign is the Jimit of quaniitation, the smallest amount of analyte which can be
reliably determined using this specific test
>  greaterthan
J  estimated value — The result is = ihe Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ)
ppm  parts per milion - One ppm s equivalent to cne milligram par kitogram (mgfkag), or one gram per milion grams. For
agueous liquids, ppm Is usually taken to be equivalent to milligrams per fiter (maff), because one liter of water has a
weight very close to a kilogram. For gases or vapors, ore ppm is equivalent to ona microliter of gas per liter of gas
ppb  parts per billion:
Dry weight  Resulis printed undsr this heading have been adjusted for moisture content This increases the analyte waight
basis  concentration to approximata the value present in a similar sample without moistura  All other results are reported on

an as-received basis,

U.S. EPA CLP Daia Qualifiers:

Organic Qualifiers

Inorganic Qualifiers
Value is <CRDL, but zIDL

A TICIs a possible aldoi-condensation produet B

B Analyte was also detectad in tha biank E  Estimated due 1o interference

C  Pesticide result confirmed by GC/MS i Duplicate Injection precision not met

D Compound quartitated oh a diuted sample N  Spike sample not within control limits

E  Concentration exceeds the calibration range of §  Method of standard addiiions (MSA} used
the instrument for caloulation

N Presumptive evidence of a compound {TiCs only) U  Compound was not detected

P Concentration difference between primary and W Post digestion spike out of controt limits
confirmation columns »>25% *  Duplicate analysis not within control fimits

U Compourd was not detected +  Correlation coefficient for MSA <0.995

X,¥.2  Defined in case narative

Analytical test results for methods listed on the Jaboratories’ acereditation scope meel all requirements of NELAC uniess
otherwise noted under the individuat analysis.

Measitrament uncertainty values, as applicable, are available ypon request.

Tests results ralate only to the sample tested. Clients should be aware that a critical step in & chemical or microbiological
analysis is the collection of the sample. Unless the sample analyzed is truly representative of the bulk of material involved,
the test resulls wili be meaningless. If you have guestions regarding the proper technigues of collecting samples, please
cantact us. We cannat be held responsible for sample integrity, however, unless sampling has been performed by a member
of our staff. This report shail not be reproduced except in full, without the written approval of the laboratory

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrani the accuracy of test results for the sample as
submiited. THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEL OF ALL OTHER WARRANTIES,
EXPRESSED OR IMPLIED., WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED INCLUDING A WARRANTY OF
FITNESS FOR PARTICULAR PURPOSE AND WARHANTY OF MERGHANTABILITY. N NO EVENT SHALL LANCASTER
LABORATORIES BE LIABLE FOR INDIREGT, SPECIAL, CONSEQUENTIAL, OR {NCIDENTAL DAMAGES INCLUDING, BUT NOT
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EfTHER SOLE OR
CONGURRENT) OF L ANCASTER LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF
"HE POSSIBILITY OF SUCH DAMAGES. We accept no legal responsibility for the purposes for which the client uses the test resuits. No
~urchase order or other order for work shall be accepted by Lancaster Laboretories which includes any conditions that vary from the
Standard Terms and Conditions of Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or
order submitted by client.

3788.02
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Lancaster

4

Lancaster Laboratories Sampls No.
Bedding Sample Lot# JUL 0B 2005

Collected:07/21/2005

Submitted: 07/22/2005 16:15
Reported: 08/01/2005 at 16:04

Discard: 08/16/2005
JULB-

No. Analyais Mame
00189 HMercury

96935 Argenic

06936 Salenium
05946 Barium

06949 Cadmium

06951 Chromium
06955 Lead

06566 Sllver

01224 Pesticldes/PCBs in Solids

01238 dapma BHC - Lindane

0321% Haptachlor
01220 Aldrin

01221 p,p-DBY

01222 Dpleldrin

01243 Endrin

C01B59 Nethoxychlor
91581 Alpha BHQ
01982 Bata BHD

01383 Delta BHC
01584 Heptachlor Bpoxide
01965 p,p-BOE

Q1985 p,p-DDD

01987 Chlordane

01388 Toxaphana

01585 EBndosulfan I
019906 Endosulfan II
91951 Endosulfan Sulfate
01992 Endrin Aldehyde
01583 PCH-1016

01984 PCB-1221

01535  PCBR-1232

V1996 PCB-1242

01997 PCB-1248

041958 ECR-1254

018938 BCR~1260

Laboratories

2425 New Halland Pike, PO Box 12425, Lancaster, PA 178052425 - 717-656-2300 Fax:717-650-2685« www.lancasterlabs.com

Acgount Numbhex:

Charles River Laboratories

57 Union Street

Worceater MA 01608

G5 4569413
Az Racedwed

CAS Numboaz Bagult
T433-97-6 < 0,0992
7440-38-2 < 2.00
7782 -49-2 < 2.00
7440-35-3 0.756
7440=43 =3 < 0.500
‘7440=47=-3 < 1.50
'7433-92-1 « 3.00
1440-22 -4 < 0.500
53-89-9 < £.15
76-44-B < 4.15
309-G0-2 < 4.15
§0-29-3 < §.50
§0-57-1 < B.50
72-20-8 < B.50
72-43-8 < 41.5
319-84-6 <« 4.15
I19-95-7 = 4,15
319-86-8 < &.18
1024-57-3 < 4.135
72-55-9 < 8.50
72-54-8 < B,.50
57-74-9 < B5.0
8001-35-2 < 165.
559-99-8 < &.15
33213-65-5 < 8.50
1031-07-8 < 8.50
7421-93-4 < B.50
12674-11-2 < B5.0
11104-28-2 < BS.0
1141-16=5 < 88.0
53468-21-8 = B5.0
12672-29-6 < 1aS.
11097-69-1 < 5.0
11096-82-8 « 165.

Ag Raceived
Eimit of
Quantitaticn
0.0992

2.00

2.00

0.500

¢.500

1,50

.80

0.500

4.15
4.15
4,18
8.50
a,50
B.50
41.5
4.185
4.15
4.15
4.15
8.50
8.50
85.0
165,
4,15
B.50
8. .50
8.50
85.0
85.9
85.0
85.0
1&8.
85.0
165.

Due to the pature of the sample extragt matrix, a dilution was used for

the analysis. The reporting limits were raised accordingly.

01863 aAppendix IX Herbicides in Soil

Page 228

02423

Units
ua/ka
g/ kgt
mg/kg
ma/kg
ng/ky
ng/kg
na/kg
mng/kyg

TQC00013

Analysis Report

Page 1 of2

Dilution
Factor

MO R e
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2425 Now Holland Fika, PO Box 12425, Lanoaster, PA 178052425 + 71 7-858.2500 Fax:717.656-2801~ www lancasteriabs.com

Iancaster Laboratories Sample No.
Bedding Sample Lot# JUL 08 2005

Collected:07/21/2005
Submitted: 07/22/2005 16:15

Reported: 08/01/2005 at 16:04

Discard: 08/16/2005

JULS-

CAT
o,

04174
04176

Ya,

40159
06835
069386
06946
06945
05851
Q6Uss
06568
01224
01963

04181
05708
05711
06008

Analysis Nama

2,4-p
2,4,5+T9

2,4,5-T was detected in the method blank above

thexe i8 no 2,4,5-T detected in this sample,
The surrogate data is cutside the QC limits

problems evident in the zampls chromatogram.

TQC00013

Analysis Report

Comtonwealth of Panngylvania Lab Certification Mo, 35-037

Apalysie Mame

Heroury

Arsenic

Sedepivm

Baxium

Cadmium

Chromium

Iead

Silvar

Pagtiaidesa/PCBe in Solids
gg&mdix IX Herbicides in

Herbicide Soil Extrzction
SW SWed6 ICE Digest

SR SW846 Hg Digest

PP, Pasticide Solid
Extraction

Page2 of 2
as 4569412
Account Number: 02423
Charles River Laboratories
57 Union Street
Worcaster MaA 01608
Ag Recelved
AS Recelved Lixmit of Ditution
CAS Numbex Result Quantitation Gnite Faotor
94.75-7 < 17. 17. ug/kg 1
83-73-1 < 1.7 1.7 ug/kg i
the method detection limit. Since
this datsa is reported.
due to unresolvable matrix
Laboratory Chronicle
Analygls Dilution
Hothod Trdal#f Date and Timae Analygk Factor
SW-B46 7471R 1 07/25/2005 09:30 Damary Valentin 1
8H-248 60108 1 07/29/2005 07131 Joanne M Gategs 1
SHW-B46 50108 1 07/29/2005 07:31  Joamne M Uates L
SW-845 $010B 1 07/29/2005 07:31  Joarme M Cates b
SW-846 60208 1 07/29/200% 07131  Joamme M Gates 1
BK-846 50168 1 07/25/2005 07:31  Joamme N Gatas 1
BK-B46 60108 1 07/29/2005 07:31 Joanne M Gates 1
SW-845 60103 1 07/29/2005 07:31  Joapne M Gates 1
SH-B46 BOB1A/8082 1 07/28/2005 03:34  Donglas D Seitz g
SW-846 91513 1 ©7/28/2005 20:30 Michele D Hamilton 1
S4-846 35508/8151R 1 07/28/2005 62;30 David V Hershey Jr 1
AW-B46 3050B 2 07/28/2005 20:20  Znnamaria Stipkovits 1
EW-B&6 7471A modified 1 07/28/2005 22:45  pnnamaria Stipkevits 1
SW-B46 35508 1 07/27/2005 11:25  ILindsay X Ward 1
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Explanation of Symbols and Abbreviations

The following defines common symbols and abbreviations used in reporiing technical data;

N.D.  none detected BMQL  Below Mirimum Quantitation Leve]
TNTC  Too Numerous To Court MPN  Most Probable Number
U intemational Units CPUnits  cobalt-chioreplatinate units
umhos/om  micromhos/cm NTU  nephelometric turbidity units
¢ degrzes Celslus F  degrees Fahrenheit
meq  mikequivalents Ib.  pound(s)
9 gram{s) kg  kilogram{s)
ug  microgramis) mg  milligram(s)
ml  mililter(s) I lkex(s)
m3  cublc meter(s) ul  microliter(s)
< Jess than - The number following the sign is the limit of quenttation, the smallest amount of analyts which can be
reflably determined using this speciiic fest,
>  greaterthan
4 estimated value - The resulis > the Methad Detection Limit (MDL) and < the Limik of Quantitation {1.0Q).

Ppm  pans per millon - One ppm is equivalent to one miliigram per kilagram {mg/m), or one gram per mitkon grams. For
aquenys liquids, ppm is usually taken to be aquivalent to milligrams per liter {mg/), because cne fiter of water has z
weight very close to a kilogram. For 9ases or vapors, one ppm Is equivalent to one microliter of gas per litar of gas.

ppb  paris per bilfion
Diy weight  Results printed under ihis heading have been adjusted for moishure content. This increases the analyte weight
basis  concentration to approxvimate the value present in 3 simifar sample without moisture. All other results are reported on

an as-received basls,

U.S. EPA CLP Data Quafifiors:

Organic Qualifiers Inorganic Quallfiers

A TICis a possible aldol-condensation product B Value is <CRDL, but 2100

B Anayte was also delacted in the blank E  Eslimaied due to interference

€ Peslicide result confirmed by GCAMS M Duplicate Injection pracision not met

D Compound quantitated on g diluted sample N Spile sample not within control imits

E  Concentration oxceeds the calbration range of 5 Method of slandard addifions {MSA) used
the Instrument for calculation

N  Presumplive evidence of a compounrd (TICs only) U Compound was not detected

P ion difference belween primary and W Post digestion splke out of control fimits
conrfirmation columns >26% *  Duplicats analysis not within contral Bmits

U Compound was not detected +  Correlation coefficlant for MSA <0095

XY,Z  Defined in case narrative

Analytical test results for methods listed on the laboratories’ acoreditation scope mest all requirements of NELAG unless
ctharwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are avallable upon request.

Tests results relate only to the sample tested. Clients should be aware that a criflcal stap in a chamical or microbiological
analysis is the collection of the sample. Unless the sampla analyzed is truly representative of the bulk of material involved,
the tast results wifl be meaninglass. if you have questions regarding the propar techniques of collecting sampies, pleasa
contact us. We cannot b held responsible for sample intagrity, howevar, unless sampling has been performed by a member
of our staff. This report shail not be repreducad except in full, without the wrilten appraval of the laboratory,

3768.02
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CHARLES RIVER

LABORATORIES

Prechinical Services

QUALITY ASSURANCE STATEMENT

Protocol: TQCO00013

This study has been inspected by the Quality Assurance Unit to assure
conformance with the Good Laboratory Practice (GLP) regulations promulgated by
the U S. Environmental Protection Agency; the Organisation for Economic Co-
operation and Development; and the Japanese Ministry of Agriculture, Forestry and
Fisheries. Reports were submitted in accordance with Standard Operating
Procedures as follows:

QA INSPECTION DATES
Dates Findings Submitted to:
‘ . Phase(s) Stud
Dates of Inspection Inspected Study Director Direct)n;r
Management
27 JAN 06 Protocol 27 JAN 06 27 JAN 06
30 JAN 06 Test Substance 30 JAN 06 30 JAN 06
Preparation
30 JAN 06 Test Substance 06 FEB 06 06 FEB 06
Administiation

09 FEB 06 Sacrifice 09 FEB 06 09 FEB 06

09 FEB 06 Blood Collection 09 FEB 06 09 FEB 06

09 FEB 06 Cholinesterase 16 FEB 06 16 FEB 06

Evaluation

18-19 MAR 06 Formulation Data 20 MAR 06 20 MAR 06

18-19 MAR 06 In-Life Data 22 MAR 06 22 MAR 06

18-19 MAR 06 Necropsy Data 22 MAR 06 22 MAR 06

31 MAR (6 - Cholinesterase Data 04 APR 06 04 APR 06
03 APR 06

31 MAR 06— Report Tables 04 APR 06 04 APR 06
03 APR 06

04-06 APR 06 Methods 06 APR 06 06 APR 06

06 APR 06 Results (7 APR 06 07 APR 06

07 APR 06 Summary 07 APR 06 07 APR 06

18-20 APR 06 Revised Report 20 APR 06 20 APR 06

21 APR 06 21 APR 06 21 APR 06
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The final report has been reviewed to assure that it accurately describes the
materials and methods, and the reported results accurately reflect the raw data.

Principal Auditor
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