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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 found in this report.

Company: Battelle
Company Agent: David P. Houchens, Ph.D.

Title: Program Manager

Date: ﬁ///%/ 26
Signature: M % W
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GOOD LABORATORY PRACTICE STATEMENT

This study was conducted according to U.S. Environmental Protection Agency.
Federal Insecticide, Fungicide and Rodenticide Act/Toxic Substances Control Act
(FIFRA/TSCA); Good Laboratory Practice Standards; Final Rule, 40 CFR Part 160/Part
792; the Ministry of Agriculture, Forestry and Fisheries, Japan (MAFF), Good laboratory
practice (GLP) standards for agricultural chemicals. Agricultural Production Bureau Ref.
No. 11-Nousan-No.6283, October 1, 1999; last revised June 30, 2003 Ref. No. 15-Seisan-
2460 and the OECD Environmental Directorate, OECD Principles of good laboratory
practices [C(97)186/Final] (1998); Environmental Health and Safety Division with the
exception that stability of the Linuron provided by the Sponsor does not bracket the range
of concentrations used for dosage administration. Any areas of noncompliance are
documented in the study record. No deviations existed that affected the validity of the
study.

Submitter: W /’ %‘W/ 5//‘:4

Sponsor’s Representative: M %W }/;z/éé
77

David P. Houchens, Ph.D. Date
Battelle

Study Director: 3 & W ﬂ shlee

\l()seph W. Lech, B.S., LAT Date
Scientist
and Study Director
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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: Battelle
Company Agent: David P. Houchens, Ph.D.

Title: EDSP Program Manager

Date:

Signature:
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ABSTRACT

The 15-day intact male assay was developed by DuPont Haskell Laboratory as one
component of a Tier I screening strategy for identifying endocrine-active compounds
(EAC). The EAC test compounds for this assay were the weak antiandrogenic herbicide,
Linuron, and the thyroid modulating barbiturate, Phenobarbital.

Intact adult male rats, 15 per group, were dosed between 0600 and 0900 hrs on test days

1 through 14 (TDs 1-14) and dosing began at approximately 0600 hrs on TD 15.

Dosages of one of the test substances were administered for 15 consecutive days via oral
gavage with aqueous 0.25% (w/v) methylcellulose (vehicle control), Linuron at 50, 100
and 150 mg/kg/day and Phenobarbital at 25, 50 and 100 mg/kg/day. Dosages were
formulated using 0.25% (w/v) methylcellulose as the vehicle and administered at

5 mL/kg. Based on the results of the analyses of the prepared formulation and the lack of
any dosing errors, all rats are believed to have been dosed properly at the correct
concentration with homogeneous suspensions.

Rats were observed for viability at least twice each day of the study and for clinical
observations and general appearance daily during the acclimation period. Observations
for clinical signs and deaths were made daily before dosage administration and at
approximately 6 hours after dosage administration, except on the day of sacrifice. Body
weights were recorded three times during the acclimation period and daily during the
dosage period. Feed consumption values were recorded once during the acclimation
period and weekly during the dosage period. Necropsies were performed on TD 15
between 0800 and 1100 hrs (2 to 3 hours after the last dosage). Trunk blood was
collected from anesthetized rats following decapitation, prior to necropsy, for
testosterone, luteinizing hormone (LH), thyroid stimulating hormone (TSH), thyroxine
(T4), triiodothyronine (T3), follicle stimulating hormone (FSH), estradiol, prolactin and
dihydrotestosterone (DHT) analyses. The results of all hormone assays were considered
reliable based on the assay performance results. The liver, testes (left and right),
epididymides (paired), prostate (whole), seminal vesicles (with fluid and coagulating
gland) and thyroid were weighed. The left and right testes were then weighed together
and the accessory sex glands (ASG, entire prostate and seminal vesicles with fluid and
coagulating gland combined) were weighed together. The right and left testis, right and
left epididymis and the thyroid were individually identified and examined
histopathologically.
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e Linuron

Treatment with Linuron as high as 150 mg/kg/day, for 15 consecutive days, caused no
mortality. Clinical observations of decreased motor activity, ataxia, comatose, lost
righting reflex, unresponsive to touch, lacrimation, chromorhinorrhea,
chromodacryorrhea, limited use of limbs, cold to touch, dehydration, impaired righting
reflex, ptosis, perinasal substance, hunched posture, low carriage, excess salivation,
perioral substance, ungroomed coat, sparse hair coat, bradypnea and scant feces were
observed. Dosages of 50, 100 and 150 mg/kg/day caused significant reductions in food
consumption values, body weight gains and terminal body weights. Absolute liver
weights and accessory sex gland weights were significantly decreased in all treated
groups; absolute weights of the epididymides and prostate were significantly decreased in
the 100 and 150 mg/kg/day dosage groups; and seminal vesicles with fluid and
coagulating gland weights were significantly decreased in the 150 mg/kg/day dosage
group. These decreases in absolute organ weights are subject to change with body
weights and thus may not signify specific endocrine-mediated effects. When the absolute
organ weights were adjusted for its final body weight, mean relative right testis (119.1%,
117.4% and 124.4% of control), left testis (118.4%, 116.8% and 124.3% of control),
paired testes (118.7%, 117.2% and 124.3% of control) were significantly increased in the
50, 100 and 150 mg/kg/day dosage groups, when compared to the vehicle control group
values. These increases in relative testis weights, however, were likely secondary to the
decreases in terminal body weights V. The relative thyroid gland (129.7%, 122.5% and
113.4% of control) weights were significantly increased in the 50 mg/kg/day dosage
groups, when compared to the vehicle control group value. In addition, relative liver
weights were significantly increased in the 150 mg/kg/day dosage group. Testosterone,
T4, T3, and prolactin blood concentrations were significantly less than the vehicle control
group in all three treated groups. LH blood concentrations in the 50 and 100 mg/kg/day
dosage groups were significantly less than the vehicle control group and DHT levels in
the 150 mg/kg/day were also significantly less than the vehicle control group. Estradiol
levels were significantly greater than the vehicle control group in all three Linuron
treated groups. No test substance-related microscopic changes were observed in the
testes, epididymides or thyroids of the rats given the test substance as high as

150 mg/kg/day. All microscopic changes observed in the testes, epididymides and
thyroids of rats treated with Linuron were considered to have occurred spontaneously and
were not treatment-related.

¢ Phenobarbital

Treatment with 100 mg/kg/day, for 15 consecutive days, caused one death on test day 9.
Clinical observations of ptosis, chromodacryorrhea, chromorhinorrhea, misaligned
incisors, ataxia, impaired righting reflex, decreased motor activity, low carriage, limited
use of limbs, hyperpnea, bradypnea, lost righting reflex, unresponsive to touch, comatose,
lacrimation, no use of limbs, bent tail, cold to touch, dehydration, substance on penis,
ungroomed coat, urine-stained abdominal fur, sparse hair coat and excess salivation
(slight) were observed. Dosages of 100 mg/kg/day caused significant reductions in body
weight gains, terminal body weights and food consumption. Absolute liver weights and
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thyroid gland weights were significantly increased in the 25, 50 and 100 mg/kg/day
dosage groups. Relative liver and relative thyroid gland weights were significantly
increased in rats in the 25, 50 and 100 mg/kg/day dosage groups. In addition, relative
right, left, and paired testes weights were significantly increased in the 100 mg/kg/day
dosage group. LH, T4, T3 and prolactin blood concentrations were significantly less than
the vehicle control group, in all three treated groups. Testosterone, FSH and DHT blood
concentrations were significantly decreased in the 50 and 100 mg/kg/day Phenobarbital
groups when compared to the vehicle control group values. Estradiol and TSH levels
were significantly increased compared to the vehicle control group values in all three
treated groups. An increased incidence and severity of hypertrophy and hyperplasia of
the thyroid follicular epithelium occurred in the 100 mg/kg/day dosage group and was
considered to be treatment-related. No test substance-related microscopic changes were
observed in the testes or epididymides of the rats given the test substance as high as

100 mg/kg/day. All microscopic changes observed in the testes and epididymides of rats
treated were considered to have occurred spontaneously and were not treatment-related.

In conclusion, Linuron did produce the expected decreased blood testosterone,
dihydrotestosterone, and luteinizing hormone levels, and increased blood estradiol levels.
Also consistent with other EACs, Linuron increased thyroid weights and decreased
thyroid hormone levels. Phenobarbital increased relative liver and thyroid weights;
decreased blood levels of testosterone, FSH, T3 and T4, with the concomitant increase in
thyroid stimulating hormone; and altered reproductive hormone concentrations
(decreased serum dihydrotestosterone, prolactin, and luteinizing hormone and increased
levels of estradiol). Phenobarbital also increased the incidence and severity of
hypertrophy and hyperplasia of the thyroid follicular epithelium in rats given

100 mg/kg/day.
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1. OBJECTIVES

The purpose of this project was designed to evaluate the ability of this assay to detect
endocrine active compounds by measuring body and organ weight changes, histology,
and changes in circulating concentrations of hormones and to demonstrate that three
contract laboratories can adopt this assay by analyzing the repeatability of the results for
each endpoint across laboratories.

The EPA has selected two test chemicals for evaluation in the 15-day intact male assay,
and has selected all of the target doses (in mg/kg/day) for each of them. The two test
chemicals and their target/mechanism of action are as follows: (1) Linuron - an
anti-androgen through competitive binding to androgen receptors and (2) phenobarbital
which indirectly alters thyroid function via enhanced thyroid hormone excretion M,
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2. DESCRIPTION OF TEST PROCEDURES
2.1. Conduct of Study

2.1.1. Sponsor

Battelle, 505 King Avenue, Columbus, Ohio 43201-2693
2.1.2. Testing Facility

Charles River Laboratories Preclinical Services, Pennsylvania, 905 Sheehy Drive,
Building A, Horsham, Pennsylvania 19044-1241

2.1.3. Study Number

RTP00004

2.14. Sponsor’s Work Assignment

WA 5-15

2.1.5. Purpose of the Study

The purpose of this study was designed to evaluate the responses of the adult male rat
assay to two chemicals that have known endocrine activity as detected by primarily
measuring body and organ weight changes, histology and changes in circulating
concentrations of hormones.

2.1.6. Regulatory Compliance

The study was conducted in compliance with Good Laboratory Practice (GLP)
regulations of the EPA®, the Japanese MAFF® 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 U.S. Environmental Protection Agency owns the study. All raw data, analyses,
reports and preserved tissues are the property of the U.S. Environmental Protection
Agency.

2.1.8. Sponsor’s Representative

David P. Houchens, Ph.D.
Address as cited above for Sponsor.
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2.1.9. Study Director

Joseph W. Lech, B.S., LAT (Scientist)
Address as cited previously for Testing Facility.

2.1.10. Technical Performance

2.1.10.1. Charles River Laboratories Preclinical Services, Pennsylvania
John F. Barnett, Sr., B.S. (Director of Operations)

Gerard M. Zimmerman, ALAT (Study Supervisor)

Daniel E. Fisher, B.S. (Laboratory Technician)

James Maier, 111, B.S. (Necropsy Laboratory Technician)

Kevin E. Cegielski (Formulation Laboratory Technician)

2.1.10.2. Charles River Laboratories Preclinical Services, Massachusetts
Dorothy Savage, B.S. (Principal Investigator) - Formulation Analysis
2.1.10.3. Battelle

Paul I. Feder Ph.D. (Principal Investigator) - Report Table Preparation and Statistical
Analysis

2.1.10.4. Subcontractor Facilities

W. Ray Brown, D.V.M., Ph.D., Diplomate, ACVP (Principal Investigator, Research
Pathology Services, Inc., New Britain, PA) - Histopathology

Carol D. Sloan M.S., TS, LATG (Principal Investigator, RTI International, Research
Triangle Park, NC) - Hormone Analyses

2.1.11.  Report Preparation

Joseph W. Lech, B.S., LAT (Scientist)

Cheryl L. Karvounis, A.S. (Data Management Specialist)

Tsai-Liang Chiang, B.S. (Senior Report Administrator)

2.1.12.  Report Review

Alan M. Hoberman, Ph.D., DABT (Director of Research)
Valerie A. Sharper, M.S. (Principal Research Scientist)

2.1.13.  Date Protocol Signed

7 October 2005
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2.1.14. Dates of Technical Performance

Rat Arrival 18 OCT 05
Dosage Period (TD? 1 through 15)

Replicate 1 25 OCT 05 - 08 NOV 05
Replicate 2 26 OCT 05 - 09 NOV 05
Replicate 3 27 OCT 05 - 10 NOV 05
Scheduled Sacrifice and Necropsy (TD 15)

Replicate 1 08 NOVO05
Replicate 2 09 NOV 05
Replicate 3 10 NOV 05
Experimental Start Date 25 OCT 05
Experimental Completion Date 27 MAR 06

2.1.15. Records Maintained

The original report, raw data and reserve samples of the bulk test substances, the prepared
control substance and all data and records (including the Final report) that is a result of
the hormonal analyses performed at RTT are retained in the archives of the Testing
Facility. Any preserved tissues are retained in the archives of the Testing Facility for one
year after the mailing of the draft final report, after which time the Sponsor will decide
their final disposition. All residual formulations were discarded at the Testing Facility.
Backup samples will be discarded at the Testing Facility following issue of the final
report. The remaining unused bulk test substances were returned to the Sponsor on

14 November 2005.

2.2. Test Substances Information

NOTE: The Sponsor provided the test substances. Except for chemistry formulation and
analyses, all tests, analyses and measurements were conducted by individuals without
knowledge of the identity of the test substances. A key code for the dosage levels and
concentrations were provided to the formulation and Quality Assurance personnel for the
purpose of formulation preparation and auditing of critical phases, respectively. The
identities of the test substances, dosage levels and concentrations were added to the
protocol by amendment following the completion of the in-life phases of the study.

a. TD is used as an abbreviation for Test Day.
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2.2.1. Descriptions, Dates Received, Storage Conditions, Lot Numbers and
Expiration Dates

Test Substance Lot Expiration
(CAS No.) Description Dates Received Storage Conditions Number Date
Linuron White 13 SEP 05 Room Temperature 348-8A AUG 2008
(330-55-2) Powder 28 SEP 05
Phenobarbital White 13 SEP 05 Room Temperature 104K2600 | FEB 2010
(50-06-6) Powder 28 SEP 05

2.2.2. Special Handling Instructions

Standard safety precautions (use of protective clothing, gloves, Tyvek® sleeves, dust-
mist/HEPA-filtered mask, safety goggles or safety glasses with side shields) were taken
during formulation preparation and dosage. The bulk test substances were handled in a
chemical fume hood.

2.2.3. Analysis of Activity

The test substances are marketed products. Therefore, appropriate documentation of the
method of synthesis, fabrication or derivation of each of the test substances is on file and
is available to the appropriate regulatory agencies should it be requested. Information to
document or certify the identity, composition, strength and activity of each test substance
was generated on study EDSP.515-01 and provided by the Sponsor to the Testing
Facility. The results from these analyses are available in APPENDIX 4. A Certificate of
Analysis for each test substance is available in APPENDIX 4, APPENDIX A. The
expiration date of the Linuron and Phenobarbital is August 2008 and February 2010,
respectively.

23. Control Substance Information

2.3.1. Description

Aqueous 0.25% (w/v) methylcellulose

2.3.2. Lot Numbers

Sponsor/Manufacturer’s bulk lot number for prepared control substance: 062K0144
2.3.3. Dates Received and Storage Conditions

The prepared control substance, a clear, colorless liquid, was received from Sigma-

Aldrich Co., St. Louis, Missouri, on 13 September 2005 and 28 September 2005 and
stored refrigerated (2°C to 8°C).
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2.34. Special Handling Instructions

Standard safety precautions (use of protective clothing, gloves, Tyvek® sleeves, dust-
mist/HEPA-filtered mask, safety goggles or safety glasses with side shields) were taken
when handling the prepared control substance.

2.3.5. Analysis of Purity

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

24. Test Substance Preparation and Storage Conditions

Suspensions were prepared at the Testing Facility once for a prestudy preparation and
twice for administration. Prepared suspensions were stored refrigerated.

All dose levels, including the prepared control substance, were brought to room
temperature while being stirred for approximately one hour before dosing. Each dosage
level was stirred continuously using a magnetic stir bar and stir plate during sample
collection and dosage administration.

Prior to study start, the Testing Facility performed a pre-study preparation and analysis of
the test substance formulations in order to validate the transfer of information provided
by the Sponsor regarding preparation and analysis of the test substance formulations.

2.4.1. Sample Information
Date Storage Shipped To/Shipping Date
Sample Type Size Retained Conditions Conditions Shipped
Concentration and ImL | 070CTO05 | Refrigerated | Charles River Laboratories, 07 OCT 05
Homogeneity” (all 18 OCT 05 Preclinical Services, 18 OCT 05
levels Massachusetts®/On cold
packs

Bulk Test Substance lg 11 NOV 05 | Room Testing Facility Archives 23 NOV 05
Reserves temperature
Control Substance SmL | 11NOV 05 | Room Testing Facility Archives 23 NOV 05
Reserve temperature

a. Quadruplicate samples were taken for each test substance from the top, middle and bottom of each

concentration on the day prepared from both the prestudy preparation and from the first preparation of the
formulations used for dosage administration in order to: 1) validate the transfer of information provided by
the Sponsor from the pre-study preparation and 2) verify the concentration of the test substances in the
control substance from the dosing formulations. Two samples from each quadruplicate set were shipped for
analysis; the remaining samples are retained at the Testing Facility as backup samples and will be discarded
following the issue of the final report.

b. Charles River Laboratories, Preclinical Services, Worcester, Massachusetts.
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2.4.2. Formulation Analyses

Prepared formulations (Linuron and Phenobarbital) used for dosage administration were
analyzed for concentration and homogeneity. The results of these analyses found the
samples to be within the acceptable limits of + 15% and <5% RSD. The results of the
concentration and homogeneity analyses for the pre-study preparation and the prepared
formulations used on study are available in APPENDIX 5. Based on the results of these
analyses and the lack of any dosing errors, all rats are believed to have been dosed
properly at the correct concentration with homogeneous suspensions. Results of the
homogeneity and concentration analyses from the first preparation of the test substances
that were used for administration during the study were approved by the Study Director
before administration. Information to document the stability of the prepared formulations
bracketing the range of concentrations used in this study was provided by the Sponsor
and is available in APPENDIX 4.

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

2.54. Sex

Male

2.5.5. Rationale for Test System

The Crl:CD(SD) rat was selected as the Test System because of known response to toxic
effects on reproductive capacity and history of use as a rodent species in these

evaluations®™.

2.5.6. Test System Data

Number of Rats 115
Approximate Date of Birth 17 AUG 05
Approximate Age at Arrival 63 days
Weight (g) the Day after Arrival 220.9 - 301.0
Weight (g) at Study Assignment 285.8 -351.2
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2.5.7. Method of Randomization

Upon arrival, rats were assigned to individual housing on the basis of computer-generated
random units.

After a minimum of one week of acclimation, in which the rats were monitored for
general health daily, rats were selected for study on the basis of physical appearance and
body weights recorded during acclimation. During the acclimation period all rats were
examined by the laboratory veterinarian for release on study. The rats were assigned to
dosage groups based on computer-generated (weight-ordered) randomization procedures.

In order to accommodate the necropsy schedule, rats were assigned to three replicates
that began dosing and were sacrificed on consecutive days.

2.5.8. System of Identification

Rats were assigned temporary numbers at receipt and given unique permanent
identification numbers when assigned to the study. Rats were permanently identified
using Monel® self-piercing ear tags (No. MSPT 20101, Gey Band and Tag Co., Inc.,
Norristown, PA). Cage tags were marked with the study number, permanent rat number,
sex, generation and group number.

2.6. Husbandry

2.6.1. Research Facility Registration

USDA Registration No. 14-R-0144 under the Animal Welfare Act, 7 U.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%".

2.6.3. Housing
During the acclimation and study periods, the rats will be individually housed in stainless

steel, wire-bottomed cages. All cage sizes and housing conditions were in compliance
with the Guide for the Care and Use of Laboratory Animals®.

a. See APPENDIX 6 (ENVIRONMENTAL AND HUSBANDRY REPORTS).
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2.64.  Light

An automatically controlled 12-hour light:12-hour dark fluorescent light cycle was
maintained. Each dark period began at 1800 hours. The lights were turned on 5 to
10 minutes early on the days of sacrifice in order to facilitate dosing, blood collection
and/or the necropsy schedule.

2.6.5. Sanitization

Cage pan liners were changed at least three times weekly. Cages were changed
approximately every other week.

2.6.6. Diet

Rats were given Harlan's Teklad 2018CM meal feed (a low phytoestrogen diet), available
ad libitum from individual feeders.

2.6.7. Diet Analysis

Analyses were performed by NP Analytical Laboratories, St. Louis, MO. No
contaminants at levels exceeding the maximum concentration limits for certified feed or
deviations from expected nutritional requirements were detected by these analyses.

The concentrations of genistein equivalents (genistein plus 0.8 x daidzein) were [115 +
(0.8 x 120) = 211 ppm] which is <300 ppm per lot. The diet was analyzed by separating
the conjugated and unconjugated (aglycone forms) of genistein, daidzein, and glycitein in
the diet using high-pressure liquid chromatography (HPLC). Each of those forms was
then converted into aglycone equivalents®. Copies of the results of the feed analyses are
available in the raw data and in APPENDIX 6.

Neither the Sponsor nor the Study Director was 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 an automatic watering access
system and/or individual water bottles attached to the cages. The water bottles used for
this study are composed Fortiflex® B53-35H-100, which is a high density polyethylene
copolymer developed for injection blow molding. The stoppers used for the bottles were
composed of either black rubber or neoprene and the sipper tubes were composed of
stainless steel. Chlorine was added to the processed water as a bacteriostat.
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2.6.9. Water Analysis

The processed water is analyzed twice annually for possible chemical contamination
(Lancaster Laboratories, Lancaster, PA) and monthly for possible bacterial contamination
(QC Laboratories, Southampton, PA). Copies of the results of the water analyses are
available in the raw data and in APPENDIX 6.

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

2.7. Methods
2.7.1. Dosage Administration
Dosage
Dosage Number Dosage Concentration Volume Assigned
Group of Rats Test Substance/()* (mg/kg/day)® (mg/mL) (mL/kg) Rat Numbers
1 15 Aqueous 0.25% (w/v) 0 (Vehicle) 0 5 10301 - 10315
Methylcellulose (A)
2 15 Linuron (B) 50 10 5 10316 - 10330
3 15 Linuron (C) 100 20 5 10331 - 10345
4 15 Linuron (D) 150 30 5 10346 - 10360
5 15 Phenobarbital (E) 25 5 5 10361 - 10375
6 15 Phenobarbital (F) 50 10 5 10376 - 10390
7 15 Phenobarbital (G) 100 20 5 10391 - 10405
a. Assigned Group Letter
b. The test substances were considered 100% active for the purpose of dosage calculations.

2.7.2. Rationale for Dosage Selection

Chemicals selected for this phase of validation were chosen to represent a couple of
different modes of action. Each of the test chemicals has previously been run in the adult
male assay with results documented in a review publication”. Based on the results of
these studies, the high dosage level is not expected to exceed the maximum tolerated dose
(MTD; body weight at necropsy within approximately 10% of controls). The lower
dosage levels were selected to assess dose-response relationships.

2.7.3. Route and Rationale for Route of Administration

The oral (gavage) route was selected for use because: 1) in comparison with the dietary
route, the exact dosage can be accurately administered; and 2) it is one possible route of
human exposure.

2.7.4. Frequency of Administration

Male rats were administered one of the test substances and/or control substance once
daily for 15 days. The first day of dosage for each replicate was designated Test Day 1
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(TD 1) of the study. Rats were sacrificed on the day of the last dosage (TD 15), 2 to
3 hours after the last dosage.

Daily dosages were based on the daily body weight, except on TD 15, which used the
previous day’s body weight. On TDs 1 through 14, dosing of rats was between 0600 and
0900 hrs. On TD 15, dosing of the rats started at approximately 0600 hrs so that rats
could have blood collected and be necropsied between 0800 and 1100 hrs.

2.7.5. Method of Study Performance

NOTE: Test substances provided by the Sponsor were identified by code. Except for
chemistry formulation and prepared formulation analyses, all tests, analyses and
measurements were conducted by individuals without knowledge of the identity of the
test substances.

Rats were observed for viability at least twice each day of the study and for clinical
observations and general appearance daily during the acclimation period. Observations
for clinical signs and deaths were made daily before dosage administration and at
approximately 6 hours after dosage administration, except on the day of sacrifice”.

Body weights were recorded three times during the acclimation period and daily during
the dosage period. Feed consumption values were recorded once during the acclimation
period and weekly during the dosage period.

2.7.6. Gross Necropsy

Gross lesions were retained in neutral buffered 10% formalin. Unless specifically cited
below, all other tissues were discarded. Representative photographs of gross lesions are
available in the raw data.

All rats were moved from the study room to the necropsy area and held for at least one
hour prior to necropsy to minimize potential stress-induced changes in hormone levels
related to cage transport. On TD 15 rats were anesthetized by exposure to carbon dioxide
for no more than one minute and sacrificed by decapitation®. Rats were sacrificed
between 0800 and 1100 hrs (2 to 3 hours after the last dosage).

Rats were sacrificed and examined for gross lesions. Gross necropsy included an initial
physical examination of external surfaces and all orifices, as well as an internal
examination of tissues and organs in sifu. In addition, the cranial, thoracic and abdominal
cavities were examined. Tissue trimming and histopathology were performed under the
supervision of or by a Board-Certified Veterinary Pathologist.

a. See PROTOCOL DEVIATIONS, item 1.
b. See PROTOCOL DEVIATIONS, item 2.
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The liver, testes (left and right), epididymides (paired), prostate (whole), seminal vesicles
(with fluid and coagulating gland) and thyroid were weighed (to the nearest 0.0001 g).
The left and right testes were then weighed together and the accessory sex glands (ASG,
entire prostate and seminal vesicles with fluid and coagulating gland combined) were
weighed together. The right and left testes were fixed in Bouin’s solution for 24 hours
before being rinsed and retained in 70% alcohol®. The right and left epididymides,
prostate and liver were retained in neutral buffered 10% formalin. The thyroid and the
surrounding tissue were removed from the neutral buffered 10% formalin after at least
48 hours of fixation®. The thyroid was then dissected under a dissecting microscope by
one individual in order to reduce the variability of the dissection procedure and hence,
reduce the variability of the thyroid weights®.

The dose groups but not the compounds were known to the pathologist during evaluation.
Histopathological examination was performed on all control and high dose rats of each
test substance. The right testis and left testis, the right epididymis and left epididymis
and the thyroid were individually identified and examined histopathologically and were
routinely processed, embedded in paraffin, sectioned at 5 microns and stained with
hematoxylin and eosin’. Summaries of the histological findings are available in
APPENDIX 7.

The rat that died was examined for cause of death on the day the observation was made.
The rat was necropsied and examined to the extent possible as described above, but the
tissues were histologically examined®.

2.7.6.1. Hormone Analysis

Blood samples (approximately 9 mL) for evaluation of serum hormones were collected
from trunk blood immediately following sacrifice. The time of sample collection was
documented in the raw data. Blood was collected and immediately placed into serum
separator tubes and allowed to clot at room temperature in order to yield approximately
4500 mcL of serum, to be aliquotted into nine vials of approximately 500 mcL each’.

The sequence in which the hormones were assayed was testosterone, luteinizing hormone
(LH), thyroid stimulating hormone (TSH), thyroxine (T4), tritodothyronine (T3), follicle
stimulating hormone (FSH), estradiol, prolactin and dihydrotestosterone (DHT). Serum
samples were immediately frozen on dry ice and maintained frozen (-68°C to -78°C) until
analysis by RTI International, Research Triangle Park, North Carolina. Assay
performance criteria and results of serum sample analyses are presented in APPENDIX 8.

See PROTOCOL DEVIATIONS, item 3.
See PROTOCOL DEVIATIONS, item 4.
See PROTOCOL DEVIATIONS, item 5.
See PROTOCOL DEVIATIONS, item 6.
See PROTOCOL DEVIATIONS, item 7.
See PROTOCOL DEVIATIONS, item 8.

NN NE
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2.7.7. Data Collection and Statistical Analyses

Data generated during the course of this study were 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 were tabulated and
summarized using the Argus Automated Data Collection and Management System, the
Vivarium Temperature and Relative Humidity Monitoring System, Microsoft® Excel (part
of Microsoft® Office 97/2000/XP), Quattro Pro 8 and/or The SAS System (version 6.12).

2.7.8. Statistics

Individual clinical observation and necropsy/mortality tables were generated by the
Testing Facility. This information was not summarized or statistically analyzed.

The Sponsor prepared the report tables and performed the statistical analyses (daily body
weight and body weight change, feed consumption, hormonal analysis and organ
weights). For the results of these analyses see APPENDIX 9. The Sponsor’s QAU was
responsible for auditing the report tables and statistical analysis generated by Battelle and
that all applicable GLP regulations were followed in the conduct.
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3. RESULTS

3.1. Mortality and Clinical Observations
(Individual Data - APPENDICES 1 and 2)

3.1.1. Mortality

One rat in the 100 mg/kg/day Phenobarbital group was found dead during morning
examinations for viabilities on test day 9 (TD 9). Clinical observations observed for this
rat included bradypnea, dehydration, limited use of hindlimbs, ptosis, lacrimation, ataxia,
impaired righting reflex, lost righting reflex, decreased motor activity and low carriage.
Dehydration and lacrimation were confirmed at necropsy. This death was considered
treatment-related.

All other Linuron and Phenobarbital treated rats survived until terminal sacrifice.
3.1.2. Clinical Observations
3.1.2.1. Vehicle

There were no treatment-related clinical observations observed in the rats given the
vehicle (0.25% methylcellulose). A missing/broken incisor, sparse hair coat and
localized alopecia on the limbs occurred for two different rats.

3.1.2.2. Linuron

Sparse hair coat was observed in one rat in each of the 50, 100 and 150 mg/kg/day dosage
groups. Ungroomed coat was observed in one rat in the 100 mg/kg/day dosage group.
Decreased motor activity, ataxia, lost righting reflex, unresponsive to touch, lacrimation,
chromorhinorrhea, chromodacryorrhea, limited use of limbs, cold to touch, and
dehydration were observed in one or more than one rat in the 100 and/or 150 mg/kg/day
dosage groups of rats treated with Linuron. In addition, impaired righting reflex,
comatose, ptosis, perinasal substance, hunched posture, low carriage, excess salivation,
perioral substance, bradypnea and scant feces were observed in one or more than one rat
in the 150 mg/kg/day dosage group.

3.1.2.3. Phenobarbital

Ptosis was observed in one or more rats in the 25, 50 and 100 mg/kg/day dosage group
rats treated with Phenobarbital. Chromodacryorrhea and chromorhinorrhea were
observed in one or more rats in the 25 and 100 mg/kg/day dosage group rats treated with
Phenobarbital. Incisor(s) misaligned was observed in one rat in the 25 mg/kg/day dosage
group. Ataxia, impaired righting reflex, decreased motor activity, low carriage, limited
use of limbs, and bradypnea were observed in one or more than one rat in the 50 and/or
100 mg/kg/day dosage groups treated with Phenobarbital. In addition, lost righting
reflex, unresponsive to touch, comatose, lacrimation, no use of limbs, bent tail, cold to
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touch, dehydration, substance on penis, hyperpnea, ungroomed coat, urine-stained
abdominal fur and sparse hair coat were observed in one or more than one rat in the

100 mg/kg/day dosage group. Excess salivation (slight) was observed in two and one rats
in the 25 and 50 mg/kg/day dosage groups, respectively.

3.2. Body Weight Gains
(APPENDIX 9 - Figures 1 through 5, Summaries - Tables 1 through 3)

3.2.1. Linuron

Body weight gains were significantly decreased (p<0.05/8)" at 50, 100 and
150 mg/kg/day in rats treated with Linuron over test days (TDs) 1 to 8, 8 to 15, and
overall TDs 1 to 15.

3.2.2. Phenobarbital

Body weight gains were significantly decreased (p<0.05/8") at 100 mg/kg/day in rats
treated with Phenobarbital over test days TDs 1 to 8, and overall TDs 1 to 15. Body
weight gains in the 25 and 50 mg/kg/day dosage groups were not significantly different
when compared to the vehicle control group values during any tabulated intervals.

3.3. Terminal Body Weights and Organ Weights
(APPENDIX 9 - Figures 6 and 10 through 27, Summaries - Tables 2
through 5)

3.3.1. Linuron

Average final body weights were 403.4g, 353.1g, 344.5g and 321.2g for the vehicle
control group and the 50, 100 and 150 mg/kg/day Linuron groups, respectively. Terminal
body weights in the 50, 100 and 150 mg/kg/day dosage groups were 87.5%, 85.4% and
79.6%, respectively, of the vehicle control final body weights and were significantly
decreased (p<0.05/8") in the 50, 100 and 150 mg/kg/day Linuron groups.

Absolute liver weights (85.0%, 87.8% and 87.1% of control) and accessory sex glands
(88.4%, 85.3% and 72.2% of control) were significantly decreased (p<0.05 or p<0.05/8%)
in the 50, 100 and 150 mg/kg/day dosage groups, respectively; absolute weights of the
paired epididymides (94.5%, 92.9% and 86.5% of control) and prostate (90.6%, 83.9%
and 74.0% of control) were significantly decreased (p<0.05 or p<0.05/8") in the 100 and
150 mg/kg/day dosage groups, respectively; and seminal vesicles with fluid and
coagulating gland (86.6%, 86.4% and 70.7% of control) were significantly decreased
(p<0.05/8%) in the 150 mg/kg/day dosage group of Linuron, when compared to the vehicle
control group values. Absolute weights of the right testis (104.2%, 100.6% and 99.3% of
control), left testis (103.5%, 100.0% and 99.2% of control), paired testes (103.8%,
100.3% and 99.2% of control) and thyroid gland (114.2%, 105.4% and 90.2% of control)

a. A Bonferroni adjusted p-level.
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weights were not significantly different when compared to the vehicle control group
values.

When the absolute organ weight of a rat was adjusted for its terminal body weights, mean
relative right testis (119.1%, 117.4% and 124.4% of control), left testis (118.4%, 116.8%
and 124.3% of control), paired testes (118.7%, 117.2% and 124.3% of control) were
significantly increased (p<0.05/8") in the 50, 100 and 150 mg/kg/day dosage groups,
when compared to the vehicle control group values. The relative thyroid gland (129.7%,
122.5% and 113.4% of control) weights were significantly increased (p<0.05) in the

50 mg/kg/day dosage groups, when compared to the vehicle control group value. In
addition, relative liver weights (97.3%, 102.8% and 109.3% of control) were significantly
increased (p<0.05/8) in the 150 mg/kg/day dosage group only when compared to the
vehicle control group values. Relative weights of the paired epididymides (107.9%,
108.4% and 108.1% of control), prostate (102.7%, 96.8% and 91.1% of control), seminal
vesicles with fluid and coagulating gland (98.1%, 100.0% and 88.0% of control) and
accessory sex glands (100.2%, 98.5% and 89.4% of control) were not significantly
different when compared to the vehicle control group values.

3.3.2. Phenobarbital

Average final body weights were 403.4g, 412.0g, 407.5g and 381.4g for the vehicle
control group and the 25, 50 and 100 mg/kg/day Phenobarbital groups, respectively.
Terminal body weights in the 25, 50 and 100 mg/kg/day dosage groups were 102.1%,
101.0% and 94.5%, respectively, of the vehicle control final body weights and were
significantly decreased (p<0.05) in rats in the 100 mg/kg/day dosage group when
compared to the vehicle control group value. There were no significant differences in
terminal body weights between the 25 and 50 mg/kg/day Phenobarbital treated groups
and the vehicle control group.

Absolute liver weights (129.4%, 134.5% and 145.4% of control) and thyroid gland
weights (131.2%, 123.2% and 124.5% of control) were significantly increased (p<0.05
and/or p<0.05/8%) in rats in the 25, 50 and 100 mg/kg/day dosage group. Absolute
weights of the right testis (101.2%, 103.3% and 103.4% of control), left testis (101.6%,
100.6% and 103.2% of control), paired testes (101.4%, 101.9% and 103.3% of control),
paired epididymides (97.3%, 101.0% and 102.6% of control), prostate (103.0%, 109.0%
and 94.2% of control), seminal vesicles with fluid and coagulating gland (102.3%,
105.5% and 100.0% of control) and accessory sex glands (102.6%, 107.1% and 97.4% of
control) were not significantly different when compared to the vehicle control group
values.

When the absolute organ weight of a rat was adjusted for its terminal body weight, mean

relative liver weights (126.7%, 133.2% and 153.7% of control) and relative thyroid gland
weights (128.2%, 121.6% and 130.8% of control) were significantly increased (p<0.05 or
p<0.05/8%) in rats in the 25, 50 and 100 mg/kg/day dosage groups, respectively, when

a. A Bonferroni adjusted p-level.
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compared to the vehicle control group values. In addition, relative right testis weights
(99.1%, 102.1% and 109.1% of control), left testis weights (99.6%, 99.4% and 109.0% of
control) and paired testes weights (99.3%, 100.7% and 109.0% of control) were
significantly increased (p<0.05) in the 100 mg/kg/day dosage group only when compared
to the vehicle control group values. Relative weights of the paired epididymides (95.4%,
99.9% and 108.4% of control), prostate (100.4%, 107.3% and 99.0% of control), seminal
vesicles with fluid and coagulating gland (100.7%, 104.7% and 104.6% of control) and
accessory sex glands (100.6%, 105.8% and 102.1% of control) were not significantly
different when compared to the vehicle control group values.

34. Food Consumption
(APPENDIX 9 - Figures 7 through 9, Summaries - Tables 1 through 3)

34.1. Linuron

Food consumption values were significantly decreased (p<0.05 or p<0.05/8%) at 50, 100
and 150 mg/kg/day in rats treated with Linuron over test days (TDs) 1 to 8, 8 to 15, and
overall TDs 1 to 15, when compared to the vehicle control group values.

3.4.2. Phenobarbital

Food consumption values were significantly decreased (p<0.05 or p<0.05/8") at

100 mg/kg/day in rats treated with Phenobarbital over test days TDs 1 to 8, and overall
TDs 1 to 15 when compared to the vehicle control group values. Feed consumption
values in the 25 and 50 mg/kg/day dosage groups were not significantly different when
compared to the vehicle control group values during any tabulated intervals.

3.5. Reproductive Hormone Analyses
(APPENDIX 9 - Figures 28 through 36, Summary - Tables 6 and 7)

3.5.1. Linuron

Mean testosterone blood concentrations were 9.93, 4.83, 3.98 and 3.28 ng/mL (48.6%,
40.1% and 33.0% of control) for the vehicle control, 50, 100 and 150 mg/kg/day Linuron
groups, respectively. All three dosage groups treated with Linuron were significantly
(p<0.05 or p<0.05/8") decreased when compared to the vehicle control group value.

Mean luteinizing hormone (LH) blood concentrations were 2.18, 1.75, 1.78 and

1.86 ng/mL (80.5%, 81.8% and 85.6% of control) for the vehicle control and the 50, 100
and 150 mg/kg/day Linuron groups, respectively. Only the 50 and 100 mg/kg/day dosage
groups treated with Linuron were significantly (p<0.05) decreased when compared to the
vehicle control group value.

a. A Bonferroni adjusted p-level.
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Mean thyroid stimulating hormone (TSH) blood concentrations were 13.10, 9.84, 12.21
and 10.46 ng/mL (75.2%, 93.2% and 79.9% of control) for the vehicle control and the 50,
100 and 150 mg/kg/day Linuron groups, respectively. There were no significant
differences in the blood levels between the vehicle control and the 50, 100 and

150 mg/kg/day Linuron groups.

Mean thyroxine (T4) blood concentrations were 4.73, 3.10, 1.82 and 1.54 pg/dL (65.5%,
38.5% and 32.5% of control) for the vehicle control and the 50, 100 and 150 mg/kg/day
Linuron groups, respectively. All three dosage groups treated with Linuron were
significantly (p<0.05/8") decreased when compared to the vehicle control group value.

Mean triiodothyronine (T3) blood concentrations were 81.65, 68.20, 65.62 and

64.47 ng/dL (83.5%, 80.4% and 79.0% of control) for the vehicle control and the 50, 100
and 150 mg/kg/day Linuron groups, respectively. All three dosage groups treated with
Linuron were significantly (p<0.05/8") decreased when compared to the vehicle control
group value.

Mean follicle stimulating hormone (FSH) blood concentrations were 14.81, 14.27, 15.62
and 15.91 ng/mL (96.4%, 105.5% and 107.4% of control) for the vehicle control and the
50, 100 and 150 mg/kg/day Linuron groups, respectively. There were no significant
differences in the blood levels between the vehicle control and the 50, 100 and

150 mg/kg/day Linuron groups.

Mean estradiol blood concentrations were 25.40, 33.20, 40.95 and 37.74 pg/mL (130.7%,
161.2% and 148.6% of control) for the vehicle control, 50, 100 and 150 mg/kg/day
Linuron groups, respectively. All three dosage groups treated with Linuron were
significantly (»p<0.05/8") increased when compared to the vehicle control group value.

Mean prolactin blood concentrations were 36.48, 4.74, 5.57 and 2.02 ng/mL (13.0%,
15.2% and 5.5% of control) for the vehicle control, 50, 100 and 150 mg/kg/day Linuron
groups, respectively. All three dosage groups treated with Linuron were significantly
(p<0.05/8") decreased when compared to the vehicle control group value.

Dihydrotestosterone (DHT) concentrations were 487.73, 345.97, 357.77 and

299.87 pg/mL for the vehicle control, 50, 100 and 150 mg/kg/day Linuron groups,
respectively; DHT levels were decreased to 70.9%, 73.4% and 61.5% of control values in
the 50, 100 and 150 mg/kg/day Linuron groups and were significantly (p<0.05) decreased
in the 150 mg/kg/day Linuron group.

The results of all hormone assays (testosterone, LH, TSH, T4, T3, FSH, estradiol,
prolactin and DHT) were considered reliable based on the assay performance results
which are available in APPENDIX 8.

a. A Bonferroni adjusted p-level.

Page 27



RTP00004

3.5.2. Phenobarbital

Mean testosterone blood concentrations were 9.93, 6.07, 3.50 and 2.19 ng/mL (61.2%,
35.2% and 22.1% of control) for the vehicle control, 25, 50 and 100 mg/kg/day
Phenobarbital groups, respectively. The 50 and 100 mg/kg/day Phenobarbital dosage
groups were significantly (p<0.05/8") decreased when compared to the vehicle control
group value.

Mean luteinizing hormone (LH) blood concentrations were 2.18, 1.81, 1.44 and

1.56 ng/mL (83.1%, 65.9% and 71.4% of control) for the vehicle control and the 25, 50
and 100 mg/kg/day Phenobarbital groups, respectively. All three dosage groups treated
with Phenobarbital were significantly (p<0.05 or p<0.05/8") decreased when compared to
the vehicle control group value.

Mean thyroid stimulating hormone (TSH) blood concentrations were 13.10, 23.35, 25.74
and 29.73 ng/mL (178.3%, 196.6% and 227.0% of control) for the vehicle control and the
25, 50 and 100 mg/kg/day Phenobarbital groups, respectively. All three dosage groups
treated with Phenobarbital were significantly (p<0.05/8") increased when compared to the
vehicle control group value.

Mean thyroxine (T4) blood concentrations were 4.73, 3.75, 3.64 and 2.62 pg/dL (79.3%,
77.0% and 55.4 % of control) for the vehicle control and the 25, 50 and 100 mg/kg/day
Phenobarbital groups, respectively. All three dosage groups treated with Phenobarbital
were significantly (p<0.05/8") decreased when compared to the vehicle control group
value.

Mean triiodothyronine (T3) blood concentrations were 81.65, 64.85, 65.41 and

56.15 ng/dL (79.4%, 80.1% and 68.8% of control) for the vehicle control and the 25, 50
and 100 mg/kg/day Phenobarbital groups, respectively. All three dosage groups treated
with Phenobarbital were significantly (p<0.05/8%) decreased when compared to the
vehicle control group value.

Mean follicle stimulating hormone (FSH) blood concentrations were 14.81, 13.84, 12.46
and 12.28 ng/mL (93.5%, 84.1% and 82.9% of control) for the vehicle control and the 25,
50 and 100 mg/kg/day Phenobarbital groups, respectively. The 50 and 100 mg/kg/day
dosage groups treated with Phenobarbital were significantly (»p<0.05/8") decreased when
compared to the vehicle control group value

Mean estradiol blood concentrations were 25.40, 33.71, 36.52 and 38.52 pg/mL (132.7%,
143.8% and 151.6% of control) for the vehicle control, 25, 50 and 100 mg/kg/day
Phenobarbital groups, respectively. All three dosage groups treated with Phenobarbital
were significantly (p<0.05/8%) increased when compared to the vehicle control group
value.

a. A Bonferroni adjusted p-level.
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Mean prolactin blood concentrations were 36.48, 14.05, 8.12 and 4.22 ng/mL (38.5%,
22.3% and 11.6% of control) for the vehicle control, 25, 50 and 100 mg/kg/day
Phenobarbital groups, respectively. All three dosage groups treated with Phenobarbital
were significantly (»p<0.05 or p<0.05/8%) decreased when compared to the vehicle control
group value.

Dihydrotestosterone (DHT) blood concentrations were 487.73, 389.62, 301.38 and
248.85 pg/mL (79.9%, 61.8% and 51.0% of control) for the vehicle control, 25, 50 and
100 mg/kg/day Phenobarbital groups, respectively; DHT blood levels were significantly
(p<0.05 or p<0.05/8") decreased in the 50 and 100 mg/kg/day Phenobarbital groups when
compared to the vehicle control group value.

The results of all hormone assays (testosterone, LH, TSH, T4, T3, FSH, estradiol,
prolactin and DHT) were considered reliable based on the assay performance results
which are available in APPENDIX 8.

3.6. Gross Necropsy
(Individual Data - APPENDIX 2)

3.6.1. Vehicle

All tissues appeared normal at terminal necropsy in the vehicle control group rats.

3.6.2. Linuron

Small seminal vesicles occurred in one, three, and six rats in the 50, 100 and

150 mg/kg/day dosages of Linuron, respectively. The right lobe of the thymus appeared
red once in each of the 100 and 150 mg/kg/day dosage group rats and the spleen appeared
black in one 150 mg/kg/day group rat. In addition, the accessory sex glands and prostrate

appeared small in one 150 mg/kg/day group rat. All other tissues appeared normal at
terminal necropsy.

3.6.3. Phenobarbital

Small seminal vesicles occurred in two rats in the 100 mg/kg/day dosage of
Phenobarbital. All other tissues appeared normal at terminal necropsy.
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3.7. Histopathology
(APPENDIX 7)

3.7.1. Vehicle

There were no treatment-related microscopic changes observed in the testes,
epididymides or thyroids of the rats given the vehicle (0.25% methylcellulose). Two
control rats had minimal or mild hypertrophy of the thyroid follicular epithelium, which
does occasionally occur spontaneously in male rats.

3.7.2. Linuron

There were no treatment-related microscopic changes observed in the testes,
epididymides or thyroids of the rats given 150 mg/kg/day of Linuron.

3.7.3. Phenobarbital

Microscopic examination of the thyroid of the rats given 100 mg/kg/day of Phenobarbital
revealed an increased incidence and severity (minimal to moderate) of hypertrophy and
hyperplasia of the thyroid follicular epithelium. Histomorphologically, the change in the
thyroid was characterized by increased size of the follicular epithelium (hypertrophy) and
an increase in the amount of follicles and cellularity of the follicles (hyperplasia).

There were no treatment-related microscopic changes observed in the testes or
epididymides of the rats given the 100 mg/kg/day of Phenobarbital.

4. DISCUSSION

The 15-day intact male assay was developed by DuPont Haskell Laboratory'" '? as one
component of a Tier I screening strategy for identifying endocrine-active compounds
(EAC). In this report, two EACs (Linuron and Phenobarbital), each at three dose levels,
were examined in order to evaluate their sensitivity in the assay. The EAC test
compounds for this assay were the weak antiandrogenic herbicide, Linuron, and the
thyroid modulating barbiturate, Phenobarbital, that works by enhancing thyroid hormone
excretion. The endpoints evaluated included final body weight and organ weights (liver,
thyroid gland, testes, epididymides, prostate, seminal vesicles with fluid, accessory sex
gland), serum hormone concentrations (testosterone, estradiol, dihydrotestosterone,
luteinizing hormone, follicle stimulating hormone, prolactin, T3, T4, TSH), and
histopathology (testis, epididymis, and thyroid gland). For each compound, the results
were compared to the expected pattern of responses based on the known mechanism of
action.

4.1. General Toxicity
All dosages of Linuron used in these studies caused significant reductions in food

consumption and body weight gains and terminal body weights, albeit treatment with
Linuron as high as 150 mg/kg/day, for 15 consecutive days, caused no mortality. The
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low dosage of Linuron (50 mg/kg/day) did not cause severe or significant adverse clinical
observations. The decrease in absolute liver weight with Linuron treatment was likely
secondary to body weight changes given that the relative liver weights were significantly -
increased at 150 mg/kg/day Linuron

Treatment with Phenobarbital at 100 mg/kg/day, for 15 consecutive days, caused one
death, severe adverse clinical observations, significant reductions in body weight gains,
terminal body weights and food consumption values. Altered clinical observations were
seen at the middle dose level, 50 mg/kg/day, but there were no effects on body weight,
body weight gains or food consumption values. Absolute liver weights and thyroid gland
weights were significantly increased in rats in the 25, 50 and 100 mg/kg/day
Phenobarbital dosage groups. Relative liver and relative thyroid gland weights were
significantly increased in rats in the 25, 50 and 100 mg/kg/day Phenobarbital dosage
groups. In addition, relative right, left, and paired testes weights were significantly
increased in the 100 mg/kg/day Phenobarbital dosage group. Increases in relative
weights of these organs were not surprising given that the weights of these organs are
conserved with minor body weight changes.

Table A depicts the number/percentage of rats with a specific percent decrease in body
weight of each rat compared to the control group mean body weights. The number of rats
with larger decreases in body weight increased with dose for Linuron, demonstrating a
dose response to decreases in body weight. All fifteen rats exposed to 150 mg/kg/day
Linuron experienced greater than 11% reduction in total body weight, compared to the
control group.

This decrease in body weight dose response does not occur for Phenobarbital.
Approximately 73% of the 15 rats exposed to 100 mg/kg/day Phenobarbital experienced
a total body weight loss of less than 10%.

Table A. Body Weight (BW) Decreases from the Control Group Mean at TD 15

2 51‘()“;\‘;% 15 5(33.3%) 7 (46.7%) 1(6.7%) 2 (13.3%)
3 lla(i)nﬁg}) 15 3 (20%) 4(26.7%) 7 (46.7%) 1 (6.7%)
4 115‘(1)“1‘\‘;%‘]‘) 15 0 (0%) 5(33.3%) 3 (20%) 7 (46.7%)
5 Phenobarbital 15 13867%) | 2(133%) 0 (0%) 0(0%)
6 Phenobarbital 15 14(933%) | 1(6.7%) 0 (0%) 0(0%)
7 P};%’g’ﬁgal 14 11(78.6%) | 2(14.3%) 0 (0%) 1(7.1%)

a. Male rat 10396 was found dead on test day 9.
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4.2. Endocrinological and Thyroid Modulation Effects

The two compounds selected were both endocrine-active compounds (EACs). Linuron is
a weak antiandrogen and Phenobarbital enhances thyroid hormone excretion.

Table B depicts the organ weight averages normalized by the control group mean organ
weights. As expected, the accessory sex gland absolute weights were significantly
decreased in all Linuron treatment groups but the relative accessory sex gland weights
were not statistically different from control values. When the relative accessory sex
gland weights of the rats exposed to Linuron were normalized to control values, only
values for the rats in the 150 mg/kg/day Linuron exposure group were reduced (89.4% of
controls). Phenobarbital exposure had no effect on normalized relative accessory sex
gland weights (all groups were 100-106% of controls).

Table B. Organ Weight Averages - Percent (Absolute/Relative) of the Vehicle
Control Group

Linuron L B \ -
50 MKD 97.3 103.8 94.5 102.7 98.1 100.2 129.7

Linuron
100 MKD 102.8 100.3 92.9 96.8 100.0 98.5 122.5

Linuron
150 MKD 109.3 99.2 86.5 91.1 88.3 89.4 113.4

Pheno-

barbital 126.7 101.4 97.3 100.4 100.7 100.6 128.2
25 MKD

Pheno-

barbital 133.2 101.9 101.0 107.3 104.7 105.8 121.6
50 MKD

Pheno-

barbital 153.7 103.3 102.6 99.0 104.6 102.1 130.8
100 MKD

In general, Linuron exposure only slightly increased the absolute or relative thyroid gland
weights (only the 50 mg/mg/day level was significant), whereas, Phenobarbital exposure,
as expected, significantly increased both absolute and relative thyroid gland weights.
When the relative thyroid gland weights of the rats exposed to Linuron and Phenobarbital
were normalized to control values, the rats exposed to Linuron displayed a thyroid weight
gain inversely related to dose and the rats exposed to Phenobarbital displayed a thyroid
weight gain that was neither inversely related to dose or increased related to dose.

Phenobarbital did increase liver weight (127-154% of control values), an effect observed
in a similar study "V,
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As expected, no test substance-related microscopic changes were observed in the testes,
epididymides or thyroids of the rats given the 150 mg/kg/day of Linuron, a weak
antiandrogen. All microscopic changes observed in the testes, epididymides and thyroids
of rats treated with Linuron were considered to have occurred spontaneously and were
not treatment-related.

An increased incidence and severity of hypertrophy and hyperplasia of the thyroid
follicular epithelium occurred in the rats given 100 mg/kg/day of Phenobarbital, an effect
consistent with thyroid modulators. No test substance-related microscopic changes were
observed in the testes or epididymides of the rats given 100 mg/kg/day of Phenobarbital.
The testes and epididymides of rats in the 25 and 50 mg/kg/day levels were not examined
microscopically. All microscopic changes observed in the testes and epididymides of rats
treated with Phenobarbital were considered to have occurred spontaneously and were not
treatment-related.

Table C depicts the selected hormone levels of each dosage group normalized by the
control group mean hormone level. As expected, all doses of Linuron decreased
testosterone (more than 50% below control levels); decreased dihydrotestosterone (more
than 25% below control levels); decreased luteinizing hormone (15-20% below control
levels); and increased estradiol (30-61% above control levels).

In addition, T4 (34-67% below control levels) T3 (16-21% below control levels), and
prolactin (85-95% below control levels) blood concentrations were significantly less than
the vehicle control group in all three Linuron treated groups, however, there was not a
dose- dependent change in TSH level observed. The follicle stimulating hormone
remained essentially unchanged.

As expected, Phenobarbital exposure increased thyroid hormone excretion. All doses
decreased blood levels of T3 (20-31% below control levels) and T4 (23-45% below
control levels); and increased thyroid stimulating hormone release (78-127% above
control levels).

In addition, serum values for luteinizing hormone (17-34% below control levels) and
prolactin (62-88% below control levels) concentrations were significantly less than the
vehicle control group, in all three Phenobarbital treated groups. Testosterone (39-78%
below control levels), follicle stimulating hormone (6-17% below control levels) and
dihydrotestosterone (20-49% below control levels) blood concentrations were
significantly decreased in the 50 and 100 mg/kg/day Phenobarbital groups when
compared to the vehicle control group values. Estradiol (33-52% above control levels)
was significantly increased compared to the vehicle control group values in all three
Phenobarbital treated groups. These findings were also observed in a similar study an
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Table C. Serum Hormone Averages - Percent of the Vehicle Control Group

Linuron

2 50 me/ke/day 48.6 70.9 80.5 130.7 96.4 13.0 75.2 65.5 83.5
Linuron
3 100 mg/ke/day 40.1 73.4 81.8 161.2 105.5 15.2 932 38.5 80.4
Linuron
4 150 mg/kg/day 33.0 61.5 85.6 148.6 107.4 5.5 79.9 32.5 79.0
5 | Phenobarbital |\ | o909 | g3y | 1327 | 935 | 385 | 1783 | 793 | 794
25 mg/kg/day
6 Phenobarbital | 55, | 19 | 650 | 1439 | 841 | 223 | 1966 | 770 | 80.1
50 mg/kg/day
Phenobarbital
7 100 mg/kg/day 22.1 51.0 714 151.6 82.9 11.6 227.0 554 68.8
a. TEST is used as an abbreviation for testosterone.
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5. CONCLUSION

In conclusion, the 15-day intact male assay was able to identify Linuron and
Phenobarbital as EACs at the dosages tested.

Linuron caused adverse clinical observations, significant decreases in body weight gains,
terminal body weights and feed consumption values at all levels tested. Consistent with
the mode of action for a weak androgen receptor antagonist Linuron did produced the
expected decreases in absolute epididymal weights and absolute accessory sex gland
weights, but only at doses producing a greater than 15% change in terminal body weights.
Consistent with these organ weight changes, decreased blood testosterone,
dihydrotestosterone, and luteinizing hormone levels, and increased blood estradiol levels
were observed. The effects on thyroid weights are more difficult to interpret given that
relative thyroid weights were statistically increased only at 50 mg/kg/day and the effects
did not follow a dose-response relationship.

Phenobarbital caused one death in the 100 mg/kg/day dosage group and adverse clinical
observations of varying severity, at all levels tested. The effects seen at 25 mg/kg/day
were minimal compared to one death and the accompanying observations seen at

100 mg/kg/day. Significant decreases in body weight gains, terminal body weights and
feed consumption were also observed at 100 mg/kg/day. Consistent with the mode of
action of a thyroid modulator that acts by increasing the excretion of thyroid hormones,
Phenobarbital increased relative liver and thyroid weights; decreased blood levels of T3
and T4, with the concomitant increase in estradiol and thyroid stimulating hormone; and
altered reproductive hormone concentrations (decreased serum dihydrotestosterone, FSH,
luteinizing hormone, prolactin and testosterone). Phenobarbital also increased the
incidence and severity of hypertrophy and hyperplasia of the thyroid follicular epithelium
in rats given 100 mg/kg/day.

/ '}Lf'//d%ﬁé//% S el 55 74) 200k
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PROTOCOL DEVIATIONS

The 6 hour postdose clinical observations were performed 3 to 37 minutes outside
(late) of the protocol specified range for all rats dosed on 27 October 2005. This
deviation did not adversely affect the outcome or interpretation of the study because
the postchecks were ultimately performed and all data was captured.

The end time of exposure to carbon dioxide was not recorded for rats 10327 and
10381 in the 50 mg/kg/day Linuron and phenobarbital dosage groups, respectively,
on 09 and 10 October 2005, TD 15. This deviation did not adversely affect the
outcome or interpretation of the study because the exposure to the carbon dioxide
did not cause mortality and the blood sample collections were performed according
to the protocol.

The transfer of testes was not documented for rat 10375, in the 25 mg/kg/day
Phenobarbital dosage group. This deviation did not adversely affect the outcome or
interpretation of the study because the testes were transferred from Bouins solution
to alcohol.

The date that the thyroid was trimmed was not recorded for rat 13070, in the

25 mg/kg/day Phenobarbital dosage group. This deviation did not adversely affect
the outcome or interpretation of the study because the thyroid was processed and
trimmed accordingly.

The date that the thyroid was weighed was not recorded for rat 10396, in the

100 mg/kg/day Phenobarbital dosage group. This deviation did not adversely affect
the outcome or interpretation of the study because the thyroid was fixed in 10%
NBF for 48 hours, trimmed and a weight was recorded according to protocol.

The epididymides were not individually identified for histopathological evaluation.
This deviation did not adversely affect the outcome or interpretation of the study
because there were no treatment-related microscopic changes observed
histopathologically.

The tissues from the rat which was found dead, 10396, in the 100 mg/kg/day
Phenobarbital dosage group, were sent for histopathological evaluation. This
deviation did not adversely affect the outcome or interpretation of the study because
this did not result in any loss of data.
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8. The blood samples from the following rats were placed on wet ice and allowed to

clot prior to centrifugation.

Dosage
Level )
Animal (mg/kg Animal Dosage Level
Number Test Substance /day) Number Test Substance (mg/kg/day)
Aqueous 0.25% (w/v)
10301 Methylcellulose 0 10347 Linuron 150
Aqueous 0.25% (w/v)
10302 Methylcellulose 0 10348 Linuron 150
Aqueous 0.25% (w/v)
10303 Methylcellulose 0 10361 Phenobarbital 25
Aqueous 0.25% (w/v)
10304 Methylcellulose 0 10362 Phenobarbital 25
10316 Linuron 50 10363 Phenobarbital 25
10317 Linuron 50 10376 Phenobarbital 50
10318 Linuron 50 10377 Phenobarbital 50
10331 Linuron 100 10378 Phenobarbital 50
10332 Linuron 100 10391 Phenobarbital 100
10333 Linuron 100 10392 Phenobarbital 100
10346 Linuron 150 10393 Phenobarbital 100

This deviation did not adversely affect the outcome or interpretation of the study because

the samples were collected and the serum was harvested.

All deviations are documented in the raw data.

%mm.m

Josepﬁ/ .Lech, B.S., LAT
Scientist and Study Director
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SUPPORTING DATA
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APPENDICES 1 AND 2 - INDIVIDUAL DATA
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CHARLES RIVER
LABORATORIES

Preclinical Services

PROTOCOL NUMBER RTP00004

SPONSOR'S WORK ASSIGNMENT: WA 5-15

STUDY TITLE

PURPOSE

TESTING FACILITY

STUDY DIRECTOR

PRINCIPAL SCIENTIST

Interlaboratory Validation of the 15-Day Adult Intact Male

Rat Assay with Linuron and Phenobarbital

The purpose of this study is to evaluate the responses of the
adult male rat assay to two chemicals that have known
endocrine activity as detected by primarily measuring body
and organ weight changes, histology and changes in

circulating concentrations of hormones.

Charles River Laboratories
Preclinical Services, Pennsylvania
905 Sheehy Drive, Building A
Horsham, Pennsylvania 19044-1241
USA

Telephone:  (215) 443-8710

Telefax: (215) 443-8587

Joseph W. Lech, B.S., LAT

Scientist

E-mail: joseph.lech@us.crl.com

Address as cited above for Testing Facility.

Raymond G. York, Ph.D., DABT
Associate Director of Research

Address as cited above for Testing Facility.

E-mail: raymond.york@us.crl.com.
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SPONSOR Battelle
505 King Avenue
Columbus, Ohio 43201-2693
USA
SPONSOR'S. _
REPRESENTATIVE David P. Houchens, Ph.D.

Address as cited previously for Sponsor.
Telephone:  (614) 424-3564

Telefax: (614) 458-3564

E-mail: ‘houchensd@BATTELLE.ORG

REGULATORY CITATIONS

U.S. Environmental Protection Agency. Federal I__nseéticide, Fungicide and Rodenticide
Act/Toxic Substances Control Act (FIFRA/TSCA); Good Laboratory Practice Standards;
Final Rule. 40 CFR Part 160/Part 792. . ' . '

Ministry of Agriculture, Forestry and Fisheries, Japan (MAFF). Good laboratory practice
(GLP) standards for agricultural chemicals. Agricultural Production Bureau Ref. No. 11-
Nousan-No.6283. October 1, 1999; last revised June 30, 2003 Ref. No. 15-Seisan-2460.

OECD Environmental Directorate. OECD Principles of good laboratory practices
[C(97)186/Final] (1998); Environmental Health and Safety Division. -

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, dated and maintained with the protocol.

The Testing Facility's Quality Assurance Unit (QAU) will audit the protocol, the raw data
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.
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The Sponsor will prepare the report tables and perform the statistical analyses (daily body
weight and body weight change, feed consumption, hormonal analysis and organ
weights). The Sponsor’s QAU will be responsible for auditing the report tables and
statistical analysis generated by Battelle and that all applicable GLP regulations were
followed in the conduct.

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 identified in this
protocol or by the Sponsor, the Study Director will ensure that a qualified Principal
Investigator is identified by the facility conducting that portion of the study. The QAU
for that 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 subcontractor facilities
identified in this protocol 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, the subcontractor facilities identified in this protocol will provide a
statement of GLP compliance, as described above, signed by the Principal Investigator for
inclusion in the final report.

SCHEMATIC OF STUDY DESIGN AND STUDY SCHEDULE

See ATTACHMENT 1 to the protocol.

TEST AND CONTROL SUBSTANCES

NOTE: The Sponsor will provide the test substances. Except for chemistry formulation
and analyses, all tests, analyses and measurements will be conducted by individuals
without knowledge of the identity of the test substances. A key code for the dosage levels
and concentrations will be provided to the formulation and Quality Assurance personnel
for the purpose of formulation preparation and auditing of critical phases, respectively.
The identities of the test substances, dosage levels and concentrations will be added to the
protocol by amendment following the completion of the in-life phases of the study.
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Identification
Test Substances
Prepared
Test Formulations Formulation
Substance - Lot Purity Storage Type/Concentration
(CAS No.) Number | Manufacturer/Location Mfg.% Conditions (mg/ml)
Linuron 348-8A | ChemService, West 99.5 | Refrigerated Suspension/
(330-55-2) Chester, Pennsylvania, (2°C to 8°C) 10, 20 and 30
. R USA - - '
Phenobarbital | 104K2600 | Sigma-Aldrich, -99.1 - | Refrigerated Suspension/
(50-06-6) - St. Louis, Missouri, (2°Cto 8°C) 5, 10 and 20
: USA

The Sponsor will provide documentation for the identity, composition, strength and
activity/purity of the test substances and stability of the bulk test substances. This
documentation will be included in the final report. The test substances are markéted
products and therefore the method of synthesis information has been documented.

Control Substance

Control

S ~ Prepared
Substance Bulk Lot .Bulk Formulations Formulation
(Bulk CAS No.) |  Number | Manufacturer/Location _Storage Conditions . Type
Aqueous 0.25% | 062K01442 Sigma-Aldrich, Refrigerated Suspension
(wiv) St. Louis, Missouri, (2°C to 8°C)
methylcellulose USA '
(9004-67-5)

a. Manufacturer’s lot number for bulk methylcellulose. The prepared control substance was

assigned Lot Number 14601TC by the Sponsor prior to shipment.

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

Safety Precautions

Gloves, dust-mist/HEPA-filtered mask, appropriate eye protection, uniform/lab coat and
tyvek® sleeves to be worn during formulation preparation and dosage. Bulk test
substances will be handled in a chemical fume hood. The Material Safety Data Sheet
(MSDS) for each test substance is attached to the protocol (ATTACHMENT 2).
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Storage
Bulk Test Substances: Room temperature
Prepared Control Substance: Refrigerated (2°Cto 8°C)
Prepared Formulations; ' Refrigerated (2°C to 8°C)

All test substance shipments should be addressed to the attention of Mark Coker,
Manager of Formulation Laboratory, 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. - C

FORMULATION

Frequency of Preparation -

Formulations (suspensions) will be prepared at the Testing Facility once for a prestudy
formulation analysis and once for the formulations that will be used during the dosage
period. : '

Prior to use, all dose levels, including the control substance, will be brought to room
temperature while being stirred for approximately oné hour before dosing. Each dosage
‘level will be stirred continuously using a magnetic stir bar and stir plate during sample
collection and dosage administration. ' o

Detailed preparation procedures are attached to this protocol (ATTACHMENT 3).

Adjustment for Activi!x/Purig

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

Testing Facility Reserve Samples

The Testing Facility will reserve a sample of each lot of bulk test substance
(approximately 1 g each) and prepared control substance (5 mL) used during the course of
the study. Samples will be stored under the previously cited conditions.
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ANALYSES

Results of required analyses will be provided to the Testing Facility for inclusion in the
study report.

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

Prior to study start, the Testing Facility will perform a presfudy preparation and analysis
of the test substance formulations in order to validat_e the transfet of information provided
. by the Sponsor regarding preparation and analysis of the test substance formulations.

Results of the homogeneity and concentration analyses of the test substances to be used
during the study will be approved by the Study Director before administration.

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 Fo_rmulatioils

Concentration and Homogeneity

Concentration and homogeneity of the prepared formulations will be verified during the
course of this study. Quadruplicate samples (1 mL each) will be taken from the top,
middle and bottom of each concentration on the day prepared for both the prestudy and

- formulations used for dosage administration. Two samples from each quadruplicate set
will be shipped for analysis; the remaining samples will be retained at the Testing Facility
as backup samples. Quadruplicate samples (1 mL each) will be taken from each '
concentration of the formulations used for dosage administration on the last day of the
dosage period. Two samples from each quadruplicate set will be shipped for analysis; the
remaining samples will be retained as backup samples. Backup samples will be stored
under the previously cited conditions and discarded at the Testing Facility following issue
of the final report.
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Stability

Stability data of the bulk test substances and of the prepared formulations bracketing the
range of 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 and included in the final report. '

Shipping Instructions

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

Principal Investigator: Kim Barnard
Charles River Laboratories

Preclinical Services, Massachusetts

57 Union Street

Worcester, Massachusetts 01608

USA , '
Telephone:  (508) 890-0100

Telefax: (508) 753-1834

E-mail: kim.barnard@us.crl.com

The recipient will be notified in advance of sample shipment.
DISPOSITION

Residual formulations will be discarded at the Testing Facility. Backup samples will be
discarded at the Testing Facility following issue of the final report. The remaining bulk
test substances will be will be sent to (ambient conditions): '

Michael E. Cobb

Batelle Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98382

USA

Telephone:  (360) 681-4580
Telefax: (360) 681-3699
E-mail: michael.cobb@pnl.gov

The recipient will be notified in advance of sample shipment.
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TEST SYSTEM

Species/Strain and Reason for-Se]ection

The Crl:CD(SD) rat was selected as the Test System because of known response to toxic
effects on reproductive capacity and history of use as a rodent species in these
evaluations!!™,

. Number

~ Initial population acclimﬁfed: 115 male rats. _
Population selected for study: 105 male rats (15 per dosage group).

Sex
Male ‘
Body Weight and Age

Male rats will be ordered to be approximately 63 days (9 weeks) of age at receipt and
approximately 70 days (10 weeks) of age at the initiation of dosage. The rats will be
~expected to weigh from 225 g to 350 g each at randomization. Actual body weights will
- be recorded the day after receipt and will be documented.in the raw data, The weight
ranges will be included in the final report. '

Source
Charles River Laboratories, Inc.

~ . The rats will be shipped in filtered cartons by air freight and/or truck from Charles River
Laboratories, Inc., to the Testing Facility. ‘

Identification
Rats are permanently identified using Monel® self-piercing ear tags (Gey Band.and Tag
Co., Inc., No. MSPT 20101). Rats are assigned temporary numbers at receipt and given

unique permanent identification numbers when assigned to the study before
administration of the first dosage. '
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ANIMAL HUSBANDRY

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

Housing

- During the acclimation and study periods, the rats will be individually housed in stainless
steel wire-bottomed cages. ' :

, Robm 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 (1 8°C to 26°C) and monitored constantly. Room bumidity
will also be monitored constaritly and maintained at 30% to 70%.

Light

An automatically controlled 12-hour light: 12-hour dark fluorescent light cycle will be
maintained. Each dark period will begin at 1800 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 Harlan's Teklad 2018¢ meal feed, available ad libitum from individual
feeders.

The concentrations of genistein equivalents (aglycone) or daidzein will be <300 ppm per

lot. Approval by the Sponsor will be required in order to use a lot of Harlan's Teklad
2018c meal feed that has a genistein or daidzein equivalent content greater than 300 ppm
per lot.
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Water;

Water will be available ad libitum from individual bottles attached to the cages or from
an automatic watering access system: All water will be from 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 Stﬁdy.Diréctor is aware of any potential contaminants likely -
to be present in the certified diet or in the drinking water at levels that would interfere
with the results of this study. Therefore, no analyses other than those routinely performed

by the feed supplier or those mentioned in this protocol will be conducted.

RANDOMIZATION AND ACCLIMATION

Upon arrival, rats will be assigned to individual housing on the basis of computer-
generated random units.

After a minimum of one week of acclimation, in which the rats were monitored for
general health daily, rats will be selected for study on the basis of physical appearance
and body weights recorded during acclimation. During the acclimation period all rats are.
. to be examined by the laboratory veterinarian for release on study. The rats will be
assigned to dosage groups based on computer-generated (weight-ordéred) randomization
procedures. '

In order to accommodate the necropsy schedule, rats will be assigned to three replicates
that will begin dosage and be sacrificed on consecutive days.

ADMINISTRATION
Route and Reason for Choice
The oral (gavage) route was selected for use because: 1)in cdmparison with the dietary

route, the exact dosage can be accurately administered; and 2) it is one possible route of
human exposure. '
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Method and Frequency

: Eaéh— dosage level will be stirred continuously using a magnetic stir bar and stir plate
during sample collection and dosage administration.

Male rats will be administered one of the test substances and/or control substance once
daily for 15 days. The first day of dosage for each replicate will be Test Day 1 (TD 1) of
the study. Rats will be sacrificed on the day of the last dosage (TD15), 2 to-3 hours after

- the last dosage. : : :

 Daily dosages will be based on the-daily body weight, except on'TD 15, which will use

the previous day’s body weight. On TDs 1 through 14, dosing of rats will be between
.0600 and 0900 hrs. On TD 15, dosing of rats will start at approximately 0600 hrs so that .
rats can have blood collected and be necropsied between 0800 and 1100 hrs on TD 15.

" Rationale for Dosagé Selection

Chemicals selected for this phase of validation were chosen to represent a couple of
_ different modes of action. Each of the test chemicals has previously béen run in the adult

- male assay with results documented in a review publication®, Based on the results of
these studies, the high dosage level is not expected to exceed the maximum tolerated dose.
(MTD; body weight at necropsy within 10% of controls). The lower dosage levels were

selected to assess dose-response relationships.

‘Dosag'e Groups, Levels and Volumes

) Dosage

Dosage | Number Dosage Concentration | Volume :

Group of Rats | (mg/kg/day)* (mg/mL) (mL/Akg) | - Batch Number
1 15 TBA . TBA: 5 B-RTP00004-A(Day.Month.Year)
2 15 TBA . TBA 5 - B-RTP00004-B(Day.Month. Year)
3 15 TBA TBA 5 B-R’IPOOOO4-C(Day.Month.Year)
4 15 TBA -TBA. 5 B-RTP00004-D(Day.Month.Y ear)
5 15 TBA : TBA 5 B-RTP00004-E(Day.Month. Year)
6 15 TBA ~ TBA 5 .B-RTP00004-F(Day.Month.Year)
7 15 TBA " TBA 5 B-RTP00004-G(Day.Month. Year)

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

TBA - To be added to the protocol by amendment.

a.  Test substances will be provided by the Sponsor. The Testing Facility will identify the test substances
by key code. All tests, analyses and measurements will be conducted by individuals without knowledge
of the identity or dosage level of the test substances except for formulation preparation and analysis.

'TESTS, ANALYSES AND MEASUREMENTS
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Viability
All Periods: At least twice daily.
Clinical Obsérvations and/or General Appearance
A;:climatipn Period: ‘Daily.
Dosage Period: Daily before dosage and approximately 6 hrs pdst
' dose. L
Cliniqal obsérvations may be rgéorded more fréquently than ‘cited above.
Body Weigﬁts
_ Acélimatio’n Period: : Af least three timesi(no,t tabulated).
Dosage Period: Daily. |
Sacrifice: " Terminal weight followiﬁg dosage_administration.

Feed Consumption Values

Acclimation Period: . Atleast once (not tabulated).
Dosage Period: | Weekly (TD 1, 8 and 15)
Day '6f Sacrifice: . Feed left recorded.

Feed consumption values may be recorded more frequently if it is necessary to replenish’
the feed. These intervals will not be tabulated. o
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SACRIFICE
Method of Sacrifice

* All rats-that survive until scheduled sacrifice will be anesthetized by exposure to carbon |
dioxide for no more than 60 seconds and then sacrificed by decapitation. Rats sacrificed -
in moribund condition will be sacrificed by asphyxiation with carbon dioxide.

Schleduled-Sa'criﬁce

Male rats will be sacrificed on the day of the last administration of the test substance

* (TD 15) and necropsied as described below. All rats.will be moved from the study room
to the necropsy area and held for at least one hour prior to necropsy to minimize potential
stress-induced changes in hormone levels related to cage transport. - '

GROSS NECROPSY, HORMONE ANALYSIS AND HISTOPATHOLOGY

_ ‘.On'TD 1"5,- rats will be necropsied and examined for gr‘oss“'lesioﬁs. Rats will be sacrificed
between 0800 and 1100 hrs (2 to 3 hours after the last dosage).

Blood samples-(at least 8 mL) for evaluation of serum hormones will be collected from
trunk blood immediately following sacrifice. The time of sample collection will be
documented in the raw data. Blood will be collected and immediately placed into serum
separator tubes in wet ice until serum is prepared. Enough blood should be collected in
order to yield approximately 3600 mcL of serum, to be aliquotted into nine vials
(duplicate) of approximately 200 mcL each. The sequence in which the hormones should
be assayed is testosterone, luteinizing hormone (LH), thyroid stimulating hormone, (TSH),
thyroxine (T4), triiodothyronine (T3), follicle stimulating hormone (FSH), estradiol and
prolactin. Only when relative liver weights are significantly increased should
dihydrotestosterone (DHT) levels be measured. Serum samples will be immediately
frozen on dry ice and maintained frozen (-68°C to -78°C) until analysis.
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Hormone analysis will be conducted at CTBR Bio-Research Inc. utilizing
radioimmunoassay (RIA) kits. Each sample will be run in duplicate and include the low
and high quality control serum samples. Each assay will include all samples from the
control group and each dose level for both chemicals. For the QC samples, the kit-
supplied zero standard or the medium in which the standards are prepared can be spiked
with respective hormones at concentrations that are expected to encompass 70% (+/-10%)
B/Bq, for the low, and 30% (+/-10%) B/B,, for the high. The results for the quality
control samples will be used to assess within- and between-assay variability for each
laboratory. ' '

* Gross necropsy will include an initial physical examination of external surfaces and all
orifices, as well as an internal examination of tissues and organs in situ. In addition, the
cranial, thoracic and abdominal cavities will be examined. -

Rats will be sacrificed and examined for gross lesions. Gross lesions associated with the
testes, epididymides and thyroid will be retained in neutral buffered 10% formalin and

- examined histologically, all other gross lesions will be retained for possible histological
evaluation. Gross lesions associated with the liver (only if the relative weights are
significantly increased) will be shipped for histological examination. Tissue trimming
and histopathology will be performed under the supervision of or by a Board-Certified
Veterinary Pathologist. : R

See ATTACHMENT 4 for tissues to be'weighed and retained and histological
evaluations to be conducted. All other tissues will be discarded.

Shipping Instructions

Serum sampies for analysis will be shipped (frozen on dry ice) to:

Principal Investigator: Stephane Besner
Laboratory Sciences

- CTBR Bio-Research Inc.
87 Senneville Road ‘
Senneville Quebec, Canada, HOX3R3
Telephone:  514-630-8200 ext 8970
E-mail: stephane.besner@ca.crl.com

The recipient will be notified in advance of sample shipment.
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Rats Found Dead or Unscheduled Sacrifice

All rats accidentally killed during the acclimation period will be discarded without further
evaluation. Rats that die or are unscheduled sactrificed because of condition during the
acclimation period or the dosage period will be examined for the cause of death or
condition on the day the observation is made. The rats will be necropsied and examined
to the extent possible as described above, but the tissues will not be histologically
examined. All rats unscheduled sacrificed because of condition will euthanized by

- asphyxiation with carbon dioxide (COy). ' '

Data Presentation and Statistics

Individual clinical observation and necropsy/mortality tables wﬂl be genér-ated by the
Testing Facility. This information will niot be summarized or statistically analyzed.

The four»categpries of data to be evaluated are as follows: .

1. Growth - body weights and food consumption — (7 endpoints)

Daily body weight (TD1 - TD15).
Body weight change (TD8 — TD1) -

‘Body weight change (TD15 - TD8)
Body weight change (TD15 — TD1)
Food consumption (TDS - TD1)

' Food consumption (TD15 - TDS)
Food consumption (TD15 - TD1)

TD15 weight will be the live weight before sacrifice. :
Body weights will be reported in grams (g). Body weight changes will be reported in
g/day. Body weight responses will be reported to the nearest 0.1g or 0.1 g/day.

Food consumption will be reported in g/kg/day. Responses will be reported to the nearest

0.1 g/kg/day. '

2. Hormonal analysis - (8 - 9 hormones)
: Testosterone (ng/ml)

LH (ng/ml)

TSH (ng/ml)

T4 (pg/di)

“T3 (ng/dl)

FSH (ng/ml)

Estradiol (pg/ml)
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Prolactin (ng/ml)
*DHT (pg/ml)

*Only if relative liver weights are significantly increased should DHT levels be measured.

3. Organ weights — (9 organs) .
: Liver

- Right testis
Left testis : ,
Testes paired (sum of left and right testis weights)

- Epididymides (paired weight) -
Entire prostate _
Seminal vesicles with fluid and coagulating gland

- Accessory sex gland (ASG) (suin of entire prostate and seminal vesicles
with fluid and coagulating gland weights) :

, - Thyroid . o
‘Organ weights will be reported in grafns (). Organ weights will be reported wet to the
nearest 0.0001 g. : - '

Organ weights will be analyzed in two ways:
Unadjusted :
Organ to final body weight ratio (expressed as percent)

4, Histology — (5 - 6 organs)
'  *Liver
Right testis
Left testis
Right Epididymus
Left Epididymus
Thyroid

*Liver will be evaluated microscopically at the discretion of the patholo gist, the study
director and sponsor.

Microscopic evaluations will be performed on control and high dose rats for all
compounds. The dose groups but not the compounds will be known to the pathologist
during evaluation. After evaluation, the nature of the compounds will be known to the
pathologist for report writing. Compounds which show effects in the high dose group
will have the remaining groups evaluated and this will be added by amendment.

Histology data will not be analyzed statistically.
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The test method specifies that all rats will be sacrificed on TD 15,

If rats died prior to necropsy their body weights will be included in summaries and
displays up to the time of death, but will not be imputed beyond date of death nor will
they be included in the final body weight gain summaries (in either-the initial or final
weight average). The number of deaths per group prior to necropsy will be reported for
each group. -

All data values that are reported by a laboratory as being associated with a test or clerical
error, and which the laboratory states should be excluded, will be omitted from all

- summaries, displays, and analyses. All data that enter into the statistical analyses will be
. apriorivalid data. - - ' ' '

Outlier Detection

* Outlier screens will be carried out prior to analysis. Screens will be carried out separately
for each endpoint, based on untransformed data. When both unadjusted and body weight
adjusted values are called for in the statistical analysis plan (organ weights), the outlier
screens will-be carried out based on the unadjusted values. o

. For each endpoint a one way analysis of variance model will be fitted to the data. For the
growth data the body weight change from TD1 to TD15 will be used. The data will
include seven groups with n=15 rats per group, less any data omitted due to deaths or
procedural errors. The model will assume separate standard deviations within each
group. Studentized residuals will be determined based on the analysis of variance fit and
ordered in absolute value. Assuming no data were omitted, there will be 105 values. A
procedure which generalizes Grubbs® procedure to accommodate heterogeneous
variances will be used. The absolute studentized residuals will be compared to a cutoff
value corresponding to a 2.5% significance level (for a two-sided test) of the maximum of
seven component maximum studentized residuals, each component maximum
studentized residual based on 15 observations. This cutoff value is 2.84. Any
studentized residual in excess of 2.84 in absolute value will be flagged. Just a single
iteration of the outlier screening procedure will be carried out.

Normal probability plots of the studentized residuals will be prepared. If the flagged
values appear to be outliers in the probability plots, in that they depart from the trend in
the body of the residuals, they will be treated as potential outliers. If the trend observed
in the tails of the normal probability plot is continuous but is heavily skewed or is
considerably heavier tailed than normal, a data transformation (e.g. square root, (natural)
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logarithm) might be attempted to improve agreement with normal distribution
assumptions. The outlier screen would be repeated on the transformed data. However, if
the tails of the normal probability plot depart just slightly to moderately from straight line
behavior, the data will be analyzed without transformation.

Subsequent statistical analyses will be carried out both including and excluding the
flagged values that are identified as potential outliers. The subsets of flagged values will
‘be response specific. S

Heterogeneity of Residual Variance Across Laboratories and Treatments

Tests for heterogeneity of variance will be carried out on the data excluding the values -
flagged by the outlier-screen and identified as potential outliers. The transform of the
variable (or none) used for the variance heterogeneity comparisons will be that decided
upon in the outlier screen. L

" For each endpoint extent of heterogeneity of variability will be assessed across treatment
groups. A one-way analysis of variance model will be fitted to the data, including the

factor treatment (fixed). The factors in the analysis of variance will be:

Source ' : | df

Treatment ‘ , 6

Residual = Replicate (Treatment) 14x7=98
104

Three versions of the model will be fitted to test for heterogeneity of residual variance.

1. Separate variances for each treatment group (7 variances)
2. Separate variances for each chemical (or control) (3 variances)
, 3. Common variances across all groups

These models will be compared by likelihood ratio tests.

Data Summaries
Data summiaries will consist of tables and figures. Summary tables will be prepared
including all the data and excluding the values screened as possible outliers. There will

be a set of eight tables for each case, for a total of 16 tables. Summary figures will only
be prepared including all the data. '
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Tables

Tables 1 and 2 will display summary values for the seven body weight and food
consumption endpoints. These will be TD15 body weight, 3 body weight change
variables as shown in the data section, and 3 food consumption variables as shown in the
data section. There will be one table per chemical. '

For each endpoint and each dose group the'following statistics will be feported:

Number of rats on which the statistic is based

Mean + standard error

Coefficient of variation :

Mean as a percent of control group mean + standard error’

Oooo

In addition the linear trend slope contrast will be estimated for each chemical based'on
the control group and the three graded dose groups, treating the control group and the
three dose groups as equally spaced?. The estimated treatment slope and its standard
error will be reported ' ’

Tables 3 to 6 will display summary values for the nine organ weights endpoints. specified
in the test method Tables 3 and 4 will correspond to unadjusted organ weights and organ
to body weight ratios respectively for Chemical #1. Tables § and 6 will correspond to
unadjusted organ weights and organ weight to body weight ratios respectively for
Chemical #2. S ‘

The tables will include the same summary statistics as specified for Tables 1 and 2.
Tables 7 and 8 will display summary values for the nine hormonal analysis endpoints

specified in the test method. There will be one table per chemical. The tables will
include the same summary statistics as specified for Tables 1 and 2.

1. If X, Y denote the control group least squares mean and the dose group leéist squares mean
respectively, with variance-covariance matrix (S S, Sxy), an approximate standard error for R=Y/X is

Se[R(X, V)] = [1/X] [(Y/X)’ Sx* + Sy* -2(Y/X) Sxy]*
2 IfXe Xy, X, Xy denote the least squares means for the control group “0” and-(equally spaced)

dose groups “1”, “2”, “3” then the linear contrast among these is defined to be

Linear Contrast = [-3X; — X, +X, + 3X,)/[20]*
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Tables 1 - 8 will be based on all the data. Tables 9 — 16, to the extent needed, will be a
repetition of Tables 1- 8, but based on the data excluding the flagged potential outliers.
Tables 9-16 need only include the subset of responses for which potential outliers were
flagged. :

Figures

- The figures will include mean daily body weights and figures to compare the various
endpoints across chemicals and dose groups. The figures will include all the data. For
organ weight_s the figures will be based-only on the unadjusted weights.

Figures 1-2 will display mean body weight + 2 Standard errors for each day from TDI1 to
- TD1S5 for the control group and for each dose group. Each figure will correspond toa
single chemical. '

For the 7 body weight and food consumption measures, the 9 unadjusted organ weights,

and the 8'- 9 hormone concentrations (25 endpoints) summarized in Tables 1-8 a figure

- -will be prepared that displays the (least squares) means + 2 standard errors for each of the
- seven dose groups (control group + three dose groups x 2 chemicals). Each figure will

contain seven bars, corresponding to a control group or chemical and dose group. Each

bar will be centered at the (least Squares mean) with width 2 standard errors above and

below the least squares mean. '

Analysis of Variance

For each of the 34 endpoints summarized in Tables 1-8 analysis of variance models will
be fitted to the data to estimate treatment effects. For the nine organ weight responses the
unadjusted responses will be analyzed as well as the organ to final body weight ratio
(percent) responses.

Analyses will be carried out based on all thé data and after omitting responses flagged as
potential outliers. The (possibly heterogeneous) residual variance structure assumed in
these analyses will be that arrived at as discussed in the section - “Heterogeneity.of
Residual Variance Across Laboratories and Treatments”. Ifa transformation was decided
on during the outlier-screening process, the analyses will be carried out on transformed
variables. Otherwise analyses will be carried out on the untransformed data, using the
simplest variance structure compatible with the data. -
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For each (possibly transformed) fesponse the following one-way analysis of variance
model will be fitted to the combined data across laboratories and chemicals. The factors
in the analysis of variance model are as shown below.

Source : _ df
Treatment . 6
Residual = Replicate (Treatment) 14x7=98

_ ' , . 104 .

Least squares means for individual treatment groups and for differences between dose
groups and control group and associated standaid errors and + 2 standard error intervals
will be calcilated based on the above model. In addition linear trend contrasts among the
control group and the thiree dose groups within a chemical will be calculated, treating the
control group and the three dose groups as equally spaced (using the linear contrast
shown in footnote 2)." For each chemical separately, least squares means will be
compared between the treatment groups and the control group by means of two-sample t-
tests. Linear trend statistics will be compared to 0 trend by means of one-sample t-tests.

Two-tailed unadjusted significance levels will be reported. If the unadjusted significance
levels are less than 0.05, they will be indicated with a single asterisk, **’. If they are less
than 0.006 they will be indicated with two asterisks, “**>, A significance level of 0.006
(= 0.05/8) corresponds to Bonferroni’s simultaneity adjusted significance level 0.05,
adjusting for eight inferences (6 comparisons of dose groups with control and 2 linear
trend statistics). The least squares means, standard errors, CVs, and + 2 standard error
intervals will be back transformed to the original scale, if necessary, for purposes of
display. : :

~ The Principal Investigator assigned to prepating the report tables and performing the

statistical analysis (daily body weight and body weight change, feed consumption,
hormonal analysis and organ weights) is Paul Feder of Battelle.
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DATA ACQUISITION, 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, Microsoft® Excel (part of Microsoft® Office 97/2000/XP), Quattro Pro 8 and/or

The SAS System (version 6.12).

Records will be reviewed by the Study Dircctor and/or appropriate managt;menf
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 following

finalization of the study report. The archived raw data will be scanned, paginated
electronically and retained as an Adobe® Acrobat PDF file. A copy of all raw data will be
supplied to the Sponsor upon request. Preserved tissues will be stored at the Testing

. Facility at no additional charge for one year after mailing of the draft final report, after
which time the Sponsor will be contacted to determine the disposition of these materials.

RECORDS TO BE MAINTAINED

* Protocol and Amendments, Lo

Test Substance, Control Substance and/or Reagent Receipt, Preparation and Use.
Animal Acquisition. ' '
Randomization Schedules. v

Treatment (if prescribed by Staff Veterinarian).

~ General Comments. L

Clinical Observations and/or General Appearance. . |
Body Weights.

Feed Consumption Values.

Blood Sample Collection, Processing and Shipment.
Gross Necropsy Observations.

Organ Weights.

Tissue Sample Collection, Processing and Shipment.
Photographs (if required).

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

Packing and/or Shipment Lists.
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KEY PERSONNEL

Director of Research: Alan M. Hoberman, Ph.D., DABT
‘Scientist and Study Director: Joseph W. Lech, B.S., LAT '
Principal Scientist and Associate Director of Research: Raymond G. York, Ph.D., DABT
Director of Operations: John F. Barnett, B.S.
. Senior Manager, Study Management: Jo Anne M. Vico, B.S.
Senior Manager, Regulatory Compliance: Nancy A. Catricks, M.S.
Attending Veterinarian: Dena C. Lebo, VM.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
Consultant, Veterinary Pathology: Charles River Laboratories Preclinical Services
Pathology ‘Associates Division :

- FINAL REPORT

The Study Director will provide periodic updates of 'study progress to the ‘Sponsor. Draft
summary tables of unaudited computer-recorded data may accompany these updates.
Sta_tistical analyses will not be performed on these interim data.

A comprehensive draft final reporf will be prepared on completion of the study and will
be finalized following consultation with the Sponsor. The report will include the
following: ' :

* Executive Summary (describing the number and strain of rats used in the study,
the dose levels and chemicals tested, and the effects with levels of statistical.
significance for all endpoints).

Experimental Design and Method.

Evaluation of Test Results.

Conclusion.

Appendices: Figures, Summary and Individual Tables Summarizing the Above
Data, Protocol and Associated Amendments and Deviations, Study Director's GLP
Compliance Statement, Reports of Supporting Data (if appropriate) and QAU
Statement. : '
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. The Sponsor will receive one copy of the draft report. 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 Facility will be considered the GLP-compliant original.

- The Sponsor will also receive an electronic copy (SAS Transport files or SAS dataset-
compatible Microsoft® Excel files) of clinical observations, body weights, feed
consumption values and organ weights within one month of completion of in-life.
‘Audited raw data for histopathological observations and hormone level analyses will be-
provided electronically within two months of completion of in-life. '

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 report will be finalized by the
Testing Facility. o ' '

INSTITUTIONAL ANIMAIL 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 rats will be conducted in a manner to avoid or minimize discomfort,
distress or pain to the rats. '

The signature of the Sponsor's representative below is assurance that the study is not an
unnecessary duplication of previous work. 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.
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PROTOCOL APPROVAL

FOR THE TESTING FACILITY

" Alan M. Hoberman, Ph.D., DABT
Dlrector of Research

| 'Mathe B. Carlson B.A. ﬁOA
' :Member Instltutlonal Animal Care and
Use Committee

FOR THE SPONSOR ¢

Sponsor approval received via  E-mail on

D o Yok —
David P. Houchens, Ph.D

Program Manager
Battelle

Tem Pollock
Quality Assurance
Battelle
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SCHEMATIC OF STUDY DESIGN AND STUDY SCHEDULE
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Page 1 of 2

SCHEMATIC OF STUDY DESIGN

15-DAY INTACT ADULT MALE ASSAY IN RATS®

Acclimation Test Substance Administration
One Week -
b
- Dosage Period. -
a. For additional details, see "Tests, Analyses and Measurements" section of the

_ protocol.
. b. All rats sacrificed.

Page 93



ATTACHMENT 1

RTP00004

Protocol RTP00004

Page 2 of 2 .

STUDY SCHEDULE?
11 OCT 05 Animal Receipt.
18 OCT 05 - . Proposed Experimental Start Date

18 OCT 05 - 01 NOV. 05

19 OCT 05 - 02 NOV 05

20.0CT 05-03 NOV 05

01 NOV 05
02 NOV 05
03 NOV 05
01 DEC 05 -
08 DEC 05

15 DEC 05

Dosage Administration (repiicatel). e |
Dosage Administration (réplicateZ).
Dosage Administration (i;eplicateB).
Sacrifice and Necropsy (rgplicate 1).
Sacrifice and Necropéy (replicate 2).
Sacrifice and Nécfc)psy (replicate 3-).
* SAS Transport and EXCEL Files.

Proposed Experimental Termination Date

Draft Final Report. .

The study initiation date is the date the Study Director signs the protocol.
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.

-Lhen Sorvice, Inc. o FS-372
NATERTAL SAFETY DATA SHEET

Invoive: CS244914 £O: 19293

‘toted: 08/11/2005
rast Revised: May 24, 2005

SECTION 1 - CHEMICAL PRODUCT and CONPANY IDENTIFICATION.

Catalog Numbers Ps-372
Description: Linuron
Gther Name(s) s 3—(3.4—D:l;ch-l;arophefry.t)-i-ne't'huxy‘-l—u'e_thylurea

‘Supplind by CHEM SERVICE, Inc. #0 BOX 599, MEST CHESTER, PA 19334 (610)~592-3024
ENERGENCY PHONE: 1-410-692-3024 ' -

SECTION.2 ~ CONPOSITION, INFORNATION O TNGREDIENTS

€A8 No.z -330-55-2
Descriptions Linuran
EINECS No.= 206~354-5
Hazard Symbols: ¥n

SECTION. 3 ~ HAZARDS IDENTIFICATION

Cintact lenses should not be worn in the laboratory. .
All cheaicals: should be cansidered hazardous ~ Avoid direct pliysical contactt
“Wn-vause eye irritation. Dan rause skdn drritation. )

dst. aimd/or: vapors car cause irritation to respiratory tract.
Can be irritating to wucous weabranes, May be hareful ‘if absorbe through the skin.
Hay be Waraful if irtialed. May e harafyl it swallowed. ' ’

SECTION 4 ~ FIRST AID MEASURES

An antidote ig & substance intended to caunteract. the effect of a ﬁuisgm. It should be
adainistersd wnly by a physician or trained ewergency pereonnel. Hedival advice can be
. abtained: from a POISON: CONTROL CEMTER. . ’ .

In ‘tose of rontactz Flush eyes continwously with water for 15-20 winetes. Flush skin with water
for t5-20 efnutes. If no burns have ocourred-use soap and water to cleanse sikim.

If inhaled vewove patient to fresh air. Adainister oxygen if patient is ‘hdving difficulty
breathing. If patient has stopped breathimg administer artificisl respirations.

If patient is 4n rardiar arrest administer CER.

Cantinue life supporting seasures until medical assistance has arrived.

Remova and wash rontaainated <lothing.

If patient is exhibiting signs of shack - Keep ware and quiet.

LContact Poison Control Center immediately if necessary. Inducs vomiting if swallowed.

SECTION 5 — FIRE AND EXPLOSION paTA

.ash Polnts Not Availzble
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Page: 2

SECTION & - FIRE AND EXPLOSION: DATA CONTINUED

rtinguishing Medias .

Carbow diexide, dry cheaical powder or spray.
-Upper Explosion Linits . Not Available .
Lower Explasian Limits Not Available
Autoignition Teaperature: Mot Available
NFPA. Hazard Rating: Not Availatle

. SECTION 4 - ACCIDENTAL RELEASE MEASIRES

Spills or leaks: Evacuate area. Wear appropriate OSHA regulated equipment. Ventilate atrea.
Sweep up. and place 1in an appropriate container. -Hold or dissposal. :
" Mash: contaeinated. surfaces to resove any residues. C

Remove rontaminated clothing and wash before reuce.

SECTION 7'~ HADLING 6MD STORAGE

Handlings R . . -

This cheaical should te handled anly im a haod. Eye shields should be warm.
Use appropriate 0SHA/NSHA approved ‘safety équi‘pueni;. . o
Avaid covtact with skin, ‘eyes. and clothing. Avoid ingestion and. inhalation
- Wash thoroughly after handling. . N . . . C

Stw‘*aqe: ) . . : C -
“tare in & cool dry place. Store orly with' compatible chemicals.
sep tightly riosed. .

SECTXON. 8 - EXPOSURE CONTROLS/PERSONAL FROTECTION

" DSHA PEL {TWA): Mot Available
ACGIH: TLY (TWA): Mot Available
ACBIH TLY {STEL): Not Availabie

Personal Protective Equipwent
" -Eyes: Wear Safety Glasses.
Skinr Waar approprigte protective glaves ta preveat skim exposure.
Elothing: Wear appropriate ‘protective clothing to winimize toatact with skin. .
Respirataors: a respiratofy protection program that seets 0SHAs 29 CFR 1910.134 requireaents
- wust be followed whenever workplace monditions warrant. a ‘respirator’s use.

SECTION 9 — PHYSICAL D _GREIIICAL PRAPERTIES

Cotars - ' Colorless

Phases Crystalline solid
HMelting Points 95-99 ¢

Bailing Poimts Not Available
Specific Gravityx Not Available
Vapar Pressure: 0.05taPa@20 ¢

Vapor Densitys ’ Not Available
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Cat Mo.: PE-372

“Pages 3
Solatility in Waterz . Very slightly soluble
Mdar: - ’ Not available

. laporation Rate (Butyl acetate=t)s Mot Available

- Aolecular Weight 249.11
Malecular Foraula E9HTOCI2M202

SECTIDH 10 - STABILITY &ND REACTIVITY -

Sensitive to light - dark color doms not affect puri'.ty. Sensitive to heat.
Decowpuses undor alkaline ronditions. .Pecompases under acidir vonditions.:

SECTION 11 ~ TOXICOLOGY INFORMATION

"RIECS2. YS9100000

Aral Rat ar Mouse LDSO: 4000ag /g
Deraal Rat or Mouse LD50; 22000 ng/ky
Rat or Mouse LES50: >6.15 ag/l air(dh)

Carcinogenicity
- 0SHA:
IARC:

MTPs
ACGIH:. |
MIDSHY |

- Diher: No

FEZER

£CTION 12 ~ ECOLOGICAL INFORWATION

Ecotoxicity: Not fvailable.
Environmental Fates Not: Available:

SECTION 13 - DISPOSAL CONSIDERATIONS A
DISPOSAL: Burn in & chemicals incimerator equipped with am afterburver and secrubber.
ﬂECTIDH 14 ~ TRANSPORTATION INFORMATION ’

-Not requlated as a tazardous: material.

. SECTION 15 — REGULATORY INFORMATION

Europsan Labeting in Accordance with EC Divrectives
Hazard Symbols: Xn
Risk Ptrases
R40 .
Possibtle risk of irreversible effacts.,

&a-fet.y Pheases

§34/37
Hear suitable protective clething and glovas.
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~Cat No.: F5-372
Pagez 4 '

SECTION 46 - OTHER INFORMATION

The above Inforeation is btetieved to be corract. on the date it is published and must pot he
wonsidered all :inclusive. The ivformation has been vbtained only by a search of availabie
literature and is only & quide for handling the chemicals. 0SHA regulations require that
it other hazards becowe evident, an upgraded HSDS wast be wade avalible -to the enployee
~within. three manths. RESPONSIBILITY for updates lies with the esmployer and not: with'

CHEM SERVICE, - Tnc. . :

Persans not: specii‘icﬂ;ﬂly and properly trained should not handle this cheaical or
‘its container. This NSDS is ‘provided without any ‘warranty expressed or implied,
tm:l:ug:ling: werchantability or fitness for any particular purpose. - .

This pmdurt'is-'fnmisied FOR LABDRATORY USE ONLYS Our pmﬂtu:ls'ma)-' NOT BE USED as drugs,
coseetics, agricultural or pesticidal graducts, food additives or as household: chenitals.

Copyright 2000 by Chea Service, Inc. - ALL RIGHTS RESERVED
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660 Tower Lane P.0. Box 569+ Wost Chester, PA 193810599
1-600.452.9994 ¢ 1-610.692-3026 » Fax 1610-002.6720

CERTIFICATE OF ZNALYSIS
INVOICE #: CS264916 '
PO# 19203 |
CATALOG#: Psar2 o CAS#: 330652
DESCRIPTION:  Linuron | o

LOT# 34884
PURITY: 99.5%
EXPIRATION DATE:  08/08

_ Chem Service, Inc.>guérant'ee§ the punty of this éhemical * 0.5%-deviation prior to the expitation date
. shown on the label and exclusive of any customer contamination. L

Two or more of the following -methodsA of analysis are used to determine purity: Melting point,
tefractive index, titration, IR, TLC, GC/FID, GCITCD, GC/ECD, GC/MS, HPLC or DSC.

Our’st_andards are suitable for use with all EP_A- methods.

Certified By: =~ . -

Gt

John Conrad
CSMITC

s

©En

Attty .
50 0001
Conticaia fiumber: 31610
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MATERIAL SAFETY DATA SHEET

Date Printed: 09/12/2005
Date Updated: 0772572005
* Version 1.4

Section 1 - Product and Company Information

‘ Product Name

PHENOBARBITAL FREE . ACID—DEA
SCHEDULE .IV ITEM

- Product Number P1636 .

- Brand s SIGMA
Company - Sigma-Aldriqh
Street Address 3050 Spruce Street, -
City, State,. %ip, Country SAINT LOUIS MO 63103 gs
‘Technical Phones: . .314 771 5765 - -

" Emergency Phone: 414 273 3850 Ext. 599¢
Fax: : : : . 800 325.5052 .

séjction' 2 - COmposition/Infor_mation on Ingredient

- Substance Name o " cas ¢ " . SARA 313
-5-ETHYL-5- PHENYLBARBITURIC ACID . 50-06-6 . No .-
Formula C12H12N203 o :

Synonyms Acido S—Eenil—s—etilba_;bituric.o (Italian) *.

Adonal “* Aephena]l * Agrypnal * Amylofene *
Aphenylbarbit * Aphenyletten * Austrominal *
Barbeny]l » Barbiphenyl * Barbipil »* Barbita *
Barbivig » Barbonal * Barbophen * Bialminal =+
Blu-phen * Cardenal * Cratecil * Dormiral *
Doscalun * pyneryy + Eskdbarb *
5~Ethy1~5-phenylbarbituric acid * . :
S—Ethyl—s-phenyl -2,4,6-(1H, 3H; SH )pyrimidinetrione
* Btilfen * Euneryl * Fenemal * Fenobarbital *

Phenobarbitu.ric acid * Phenobarbyl * Phenoluric *
Phenolurip * Phenomet * Phenonyl * Phenoturic *
Phenylethylbarbiturat;e * Phenyl-ethyl—barbituric
acig * 5-Phenyl—-S-et;hylbarbit_uric acid * T
Phenylethylmalonylurea * Phenyletten * Phenyral =*
PHOB * 2,4,6(1I-l,BH,SH)—Pyrimidinetrione,

Section 3 - Haz

5-ethy1—5-pheny17' * Sedabar * Seda~Tablinen *

ards Identif ication

EMERGENCY OVERVIEW

Toxic.

Possible Carcinogen (Us). Target organ(s): Heart, Liver. calif.

Page 101



Prop. 65 carcinogen.

HMIS RATING -
HEALTH: 3*
FLAMMABILITY: 0
REACTIVITY: 0

‘NFPA RATING
- HEALTH: 3
FLAMIABILI‘.].‘Y: 0
REACTIVITY: 0
*addi;ional.chronic hazards present.

‘For additional informatior on toxicity, please refer to Séctionll;.

RTP00004

Section 4 - Pirst Aid Measures

ORAL. EXPOSURE , .
If swallowed, wash out mouth with .water provided person is
conscious. Call a physician immediately-

INHALATION EXPOSURE Co
If inhaled, .remove to fresh air. If not breathing give S
artificial respiration. If breathing is difficult, give oxygen.

DERMAL, ' EXPOSURE . ) - _ B

" In case of skin contact, flush with copious amounts of water for
at least 15 minutes. Remove contaminated clothing and shoes.
Call a physician, . ’ e -

EYE EXPOSURE . L .
In case of céntact with eyes, flush with copious: amounts of
water for at least 15 minutes. Asgure adequate flushing by
Separating the eyelids with fingers. call a physician, .

. Section 5 - Fire Fighting Measures

FLASH POINT
N/A

" AUTOIGNITION TEMP
U N/A
FLAMMABILITY |
©N/a

EXTINGUISHING MEDTA , :
Suitable: Water spray. Carbon dioxide, dry chemical powder, or
appropriate foam. .

FIREFIGHTING ] : .
Protective Equipment: Wear self-contained breathing apparatus
and protective clothing to preévent contact with skin and eyes,
Specific Hazard(s) : Enits toxic fumes under fire conditions.

Section 6 - Accidental Release Measures

PROCEDURE TO BE FOLLOWED IN CASE OF LEAK OR SPILL
Evacuatg area. :
PﬁOCEDURE(SJ OF PERSONAL PRECAUTION(S)

SIGMA -~ P1l636 www . sigma~aldrich.com Page
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Wear self-containedq breathing apparatus,

rubber gloves.

METHODS FOR CLEANING up

rubber boots, and ‘heavy

Sweep up, place in a bag and hold for -waste'disposal. Avoid

raising dust. Ventilate
pickup is completea.

area and wash spill site ‘after material

RTP00004

Section 7 - Handling and stdrage

HANDLING

Usér Exposure: Do not breathe dust. Do not

get.in eyes, on skin,

on clothing. Avoid prolonged or repeated exposure: .

STORAGE

Suitable: Keep tightly dloséd.

Seci:_ion 8 -

Exposure Controls /

PPE -

ENGINEERTNG CONTROLS

Use only in a chemical fume hood. 'Safety shawer and 'eye bath.

PERSONAL PROTECTIVE.EQUIPMENT

Respiratory: Government approved respirator.
" Hand: Compatible chemical-resistant gloves, .
Eye: . Cl;emical safety ‘goggles. : .

GENERAL HYGIENE MEASURES }
clothing before reuse.

Wash contaminated
handl ing.

Wash thoroughly after

Section 9 ~ Physical/Chemical Properties

Appearance

Property

Molecular Weight
DH .

BP/BP Range
MP/MP Range
Freezing Point
Vapor Pressure -
Vapor Density

Saturated Vapoxr Conc.

SG/Density

Bulk Density

- Odor Threshold
Volatiley -

VOC Content -

Water Content

Solvent Content

Evaporation Rate

Viscosity

Surface Tension

Partition Coefficient

Decomposition Temp.

Flash Point

Explosion Limits

Flammability

Autoignition Temp

SIGMA -~ P1636

Physical State: Solig
Calor: White

Value -

232.2 amu
N/A

N/A.

174 “C
N/A

N/A,

N/A

N/a

- N/a

N/A-
N/A
N/A

- N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

wwwW.sigma-aldrich.con Page 3
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" . Refractive Index N/A
Optical Rotation N/A
Miscellaneous Data N/A
Solubility ' N/A

.N/A = not available

SecEi_on 10 - Stability and Reactivity

STABILITY
Stable: Stable, .
Materials to Avoid: Strqng oxidizing agents.

HAZARDOUS DECOMPOSITION PRODUCTS .
Hazardous Decomposition Products: Nitrogen oxides Carbon monoxide,
Carbon dioxide. : : ’

'HAZARDOUS POLYMERIZATION T
Hazardc_ms Polymerization: Will not occur

'Section 11 - Toxicological. Information

ROUTE OF EXPOSURE. -
Skin Contact: May cause 8kin ‘irritation.
Skin Absorption: May be haimful if absorbed through the skin.
‘Eye Contact: May cause eye irritation.- ’ T
- Inhalation: Material may be irritating to mucous membranes and
upper respiratory tract. May be harmful if inhaled. :
Ingestion: Toxic if swallowed.

. SENSITIZATION o
. Skin: May cause allergic skin reaction.

TARGET ORGAN(S) OR- SYSTEM(S) .
Central nervous-system. Kidneys. Liver. Heart.

SIGNS AND SYMPTOMS OF EXPOSURE .
May cause respiratory depression, -constipation, -nausea, -
anorexia, vomiting, headache, drowsiness, depression, and skin
effects. Exposure to and/or consumption of alcohol may increase
toxic effects. Prolonged or repeated exposure can lead to
habituation or addiction. To the best of our knowledge, the
chemical, physical, and toxicological properties have not been
thoroughly investigated. ‘ ’ .

_TOXICITY DATA

Oral

‘Woman |

25.272 mg/kg

LDLO = .
Remarks: Nutritional and Gross Metabolic:Changes in:Body"

temperature increase. Behavioral:Coma. Skin and Appendages:Skin:
After systemic exposure: Dermatitis, allergic. -

Oral

Man

6.485 ng/kg

LDLO

Remarks: Nutritional and Gross Metabolic:Changes in:Body

temperature increase. Skin and Appendages:Skin: After systemic
exposure: Dermatitis, allergic.

SIGMA - P1636° . wwW.sigma-aldrich.com Page
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Oral

Rat
162 mg/kg
LD50

Intraperitoneal
'Rat .

110 MG/KG

-LDS0

Subcutaneous
Rat -
200 MG/XG
LD50

Intravenous -
Rat

209 MG/KG
LD50 '

Rectal

Rat .

284 MG/Ke ]

LD50 . ) : . :
Remarks: Behavioral :General anesthetic. Behavioral:change in
motor activity (specific assay). Nutritional and Gross
Metabolic:Changes in:Body temperature decrease.

“Oral -
Mouse
137 mg/kg
LD50 :

Intraperitoneal
~ Mouse . :
88 MG/KG
LD50 ’

Subcutaneous

Mouse

228 MG/KG

LD50

Intravenous

Mouse

218 MG/KG

LD50 : - .

Remarks: Peripheral Nerve and Sensation:Local "anesthetic.
Intramuscular

Mouse
175 MG/XG
LD50

Oral

Dog

150 mg/kg

LD50 X

Remarks: Behavioral : Somnolence (general depressed activity).

Orall

SIGMA - Pl636 www.sigma~aldrich.con Page 5§
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CHi

Rabbit
185 mg/kg
LD50

Intravenous

Rabbit

187 MG/KG

Lb50 - ’ . o

Remarks: Behavioral :Convulsions or effect on seizure threshold.
Lungs, Thorax, or Respiration:Respir'atory stimulation.

Oral
Guinea 'pig
130 mg/kg
LDb50

RONIC EXPOSURE - CARCI@QGEN

Result:.Thig broduct is or contains a cdmponént that-hag been . .

reported to be possibly carcinogenic based on its IARC, ACGIH,
NTP, or EPA classification. S : : :
Species: Rat

Route of Application: Oral

Dose: 7560 MG/KG

Exposure Time: 36w

Frequency: ¢

Result: Tumorigenic:Cellg (gultured)_trangformed. Liver:Tumors._

Tumorigenic:Bguivocal tumorigenic agent by RTECS criteria.

Species: Mouse Lo

Route- of Application: Oral

Dose: 22 GM/KG

Exposure Time: 1y

Frequency: ¢ - . . C

Result: Tumorigenic:Neoplastic by RTECS criteria. Liver:Tumors.

Species: Mouse

Route of Application: Oral

Dose: 38 GM/X@

Exposure Time: 90y

Frequency: ¢ N .
Result: Tumorigenic:Neoplastic by RTECS criteria. Diver:Tumora.
Lungs, Thorax, -or Respiration:Tumors. .

Species: Rat

-Route of Application: Oral
Dose: 4200 MG/KG

.Exposure Time: 20w
Frequency: ¢

‘ Result: Tumorigenic;Equivocal tumorigenic agent by RTECS

criteria. Tumorigenic:Cells (cultured) transformed. Liver :Tumors.

Species: Rat X :

Route of Application: -Oral

Dose: 30 MG/XKG

Exposure Time: 78w

Frequency: ¢

Result: Tumorigenic: Equivocal tumorigenic agent by RTECS
criteria, Endocrine:Thyroid tumors. Liver:Tumors.

Species: Rat
Route of Application: Oral

SIGMA - P1636 www.sigma-aldrich. com Page
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Dose: 3990 MG/kG

Exposure Time; 19w

Frequency; ¢ : :

Result:- Tumorigenic :Carcinogenic by RTECS criteria.
Tumorigenic:Cells (cultured) transformed. Endocrine:Thyroid
tumors. .

Species: Rat

Route of Application: Oral

Dose: 2520 -MG/KG -

Exposure Time: 12w

Frequency: ¢ .
Result: 'I‘umorigenic:Neoplastic by RTECS criteria.

‘Tumorigenic:Cells (cultured) transformed. Endocrine:fthyroig

tumors..

' S;;'ecies : Rat,

Route of Applicai:ion.‘ Oral

‘Dose: 2180 MG/KG.

Exposure Time: 12w
Frequency:l C : ) . .
Result: Tumorigenic:Carcinogenic, by RTECS criteria.

transformed.

:Endocrine:Thyroid tumors. Tumorigenic:Cells (ctiltured)

Spec_ies 1. Mouse )
Route of Application: Oral

-Dose: 5200 MG/Kg

Exposure Time: 52w

Freguency: ¢ . . - - : ’

Result: Tumorigenic:Equivocal tumorigenic agent by RTECS
criteria. Liver:Tumors . ’ -

TIARC CARCINOGEN LIST

c

Rating: Group 2B

HRONIC EXPOSURE - TERATOGEN

Result: May Cause congenital malformation ig the fetus.

Species: Woman

Dose: 151 MG/XG

Route of Application: Oral
Exposure Time: (27-39W . PREG)

- Result: Specific Developmental Abnormalities: Mﬁsculoskeletal

system. Effects on Newborn: bDrug dependence.

Species: Woman

Dose: 3600 uG/Ke

Route of Application: Oral

Exposure Time:- (26W PREG) - ) )
Result:. Specific Developmental Abnormalities: Hepatobiliary
system. Effects on Newborn: Biochemical and netabolic.

Species: .Woman

‘Dose: 491 MG/KG

Route of Application: Unreported

Exposure Time: (1-39W PREG)

Result: Specific Developmental Abnormalities: Musculoskeletal
system. Specific Developmental Abnormalities: Respiratory

. 8ystem. Specific Developmental Abnormalities: Body wall.

SIGMA - P1636 www.sigma-aldrich.con Page
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Species: Woman

Dose: 907 MG/XG .

Route of Application: Unreported

Exposure Time: (1-36W PREG) .

Result: Specific Developmental Abnormalities: Central nervous
system. Specific Developmental Abnormalities: Urogenital system.
Effects on Newborn: Other postnatal measures or effects.

Species: Woman

Dose: 529 MG/KG

Route of Application: -Unreported

Exposure Time: (1-42W PREG) ) i
Regult: Specific'Developmental Abnormalities: Gastrointestinal
system. - - o

Species: Woman

Dose: 454 MG/XG

Route of Application: Unreported

Exposure Times {1-36W PREG) AR :

Result: Specific Developmental Abnormalities: Central nervous
system. i . .

Species: Rat a

Dose: 880' MG/KG .

Route of application: Oral )

Exposure Time: (7-17D PREG) L ) :

Result: ‘Effecéts on Embryo or Fetus: Fetotoxicity (except death,
€.g9., stunted fetus), Specific.Developmental Abnormalitjes:
Blood and lymphatic system (including spleen and marrow).

Speciés: Rat -

Dose: 440 MG/KG .

Route of Application: Oral

Expasure Time: (7-17p PREG) ’

Result: Specific Developmental Abnormalities: Musculoskeletal
system. - . .

Species: Rat

Dose: 800 MG/KG

Route of Application: Oral

Exposure Time: (6-13D PREG) . :

Result: Effects on Embryo or Fetus: Fetal death.

Species: Rat

Dose: 1 GM/KG . . .

Route of Application: Intraperitoneal

. Exposuré Tige: {1-20D PREG) -

Result: Specific Developmental Abnormalities: Other
developmental abnormalities. Effects on Embryoé or Fetus: Fetal
death. Effects on Embryo or Fetus: Extra embryonic structures
(e.g., placenta, umbilical cord). .

Species: Rat

Dose: 180 MG/KG .

Route of Application: Intraperitoneal

Exposure Time: (19-21p PREG) : -

Result: Effects on Embryo or Fetus: Other -effects to embryo.

Species: Rat
Dose: 320 MG/KG

Route of Application: Subcutaneous
Exposure Time: (12-19p PREG)

SIGMA - P1636 - www. sigma-aldrich. com Page 8
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Result: Specific Developmental Abnormalities: Urogenital system.
Effects on Newborn: Physical. Effects on Newborn: Delayed
effects, . Co

Species: Rat

Dose: 200 MG/KG

Route of Application: Intramuscular

Exposure Time: {18-20D PREG/15D POST) '
Result: Specific Developmental Abnormalitieg: Central nervous
.8ystem. Effects on Embryo or Fetus: Cytological changes ’
(including somatic cell genetic material}. .

Species: Mouse :

‘Dose: 400 MG/KG ’

Route of Application: Ora .
Exposure Time: (6-15D PREG) . :
Result: Spécific Developmental Abnormalities: Craniofacial
(including nose and tongue) . ’ o

Speciesd: Mouse

Dose: 1080 MG/KG . :

Route of Application: Ora

Exposure Time: (16-18D PREG) . .

- Result: Specific Developmental Abnormalities: Central nervous
system. . - .o

Specieés: Mouse

Dose: 63 GM/KG. . .

Route of Application: Oral

Exposure Time: (1-21D PREGY *~ : . . o
Result: Effects on Embryo or Fetus: Cytological changes
{including somatic cell genetic material). :

Species: Mouse

Dose:  30. GM/RG

Route of Application: Oral

Exposure Time: (9-18D PREG) . . )
Result: Specific Developmental Abnormalities: Central nervous "
system. - : .

Species: Mouse

Dose: 150 MG/KG

Route of Application:’ Intraperitoneal

Exposure Time: (8-10D PREG) . ) L
Result: Effects on Enbryo or Fetus: Fetotoxicity (except death,
€.g., stunted fetus). . . :

Species: Rabbit

Dose: 450 MG/KG -

"Route of Application: Oral.

Exposure Time: (8-16D PREG) .

Result: Specific Developmental ‘Abnormalities: Musculoskeletal
system. Specific Developmental Abnormalities: Cardiovascular
(circulatory) system. -

Species: Rabbit

Dose: 536 MG/KG .

Route of Application: Qral

Exposure Time: (3-31D PREG) g

Result: Effects on Embryo or Fetus: Cytological changes
{including somatic cell genetic material). Effects. on Newborn:
Biochemical and metabolic. .

SIGMA ~ pi636 wwW.sigma~aldrich.com - Page 9
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CHRONIC EXPOSURE ~ MUTAGEN
Result: Laboratory experiments have shown mutagenic effects.

Species: Human

Dose: 400 MG/L

Exposure Time: 90M

Cell Type: leukocyte

Mutation test: Cytogenetic analysis

Species:  Human

Dose: 10 MG/L )

Cell Type: lymphocyte .
Mutation test: Cytogenetic ‘analysis

Species: Human

‘Dose: 1 6M/L :

Cell Type: lymphocyte ) ’
Mutation test: Mutation in mammalian somatic cells,

Species:.Rat

Route: Oral Lo

Dose: 1260 MG/RG

Exposure Time: 6w . . T
Mutation test: Morphological transformation,

Species: Rat .

Dose: 1 MMOL/L

Cell Type: liver ’ ) ) -

Mutation test: DNA damage . . . B e .

. Species: Rat
Route: Oral .
Dose: 4410 MG/KG .

- Exposure Time: 21w . - -
Mutation test: Unscheduled pNA synthesis

Species: Rat

Dose: 100 PMOL/L

Cell Type: liver . S :
Mutation test: Unscheduled DNa synthesig

Species: Rat

Dose: 1500 UMOL/L

Cell Type: liver .
Mutation test: Dna JAnhibition

Species: Rat

Route:. Intraperitoneal

Dose: 240 MG/KG

Exposure Time: 3D

Mutation test: Phage inhibition capacity

Spec'ies: Mousé
Dose: 2 GM/L (+59)

Cell Type: lymphocyte
Mutation test: Mutation in microorganisms

Species: Mouse
Dose: 667 MG/L

Cell Type: Embryo
Mutation test: Morphological transformation.

SIGMA - P1636 : - www.sigma-aldrich.com ‘Page 10
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Species: Mouse
Route:’ Oral
. Dose: 400  MG/kG
Exposure Time: 4p
Mutation test: Unschediled DNA synthesis

Species: Mouse .

Dose: 3 wmMorL/L

Cell Type: liver

Mutation test: Other mutation test systems

Species: Mouse .

Route: Oral B

Dose: 3332 -UG/kG . :
Mutation test: Cytogenetic analysis

Species: Mouse

Route: Oral

Dose: 210 MG/KG

Exposure Time: Sp

Mutation test: Dominant lethal test

Species: Mouse

Dose: 500 MG/L

Cell Type;: lymphocyte L . s
‘Mutation ‘test: Mutation in mamralian sematic cells:

- Species: Hamster
-Deses 100 MG/L:
.Cell Type: Enbryo . : )
Mutation test: Morphological transformation.

Species: Hamster

Dose: 15 MMOL/I,

Cell Type: ovary - . .
Mutation test: Cytogenetic analysis

Species: Hamstér
Dose: 2 GM/L
Exposure Time: 481
Cell Type: -lung
Mutation test: Cytogenetic analysis-

Species: Hamster
" Dose: 100 MG/I
Cell Type: liver .
Mutation. test: Cytogenetip analysis
Species: Hamster
Dose: 15 MMOL/IL
Cell Tiype: ovary .
Mutation test: Sister chromatid exchange
' . Species: Hamster
Dose: 10 MG/L _
Cell Type: lung ) -
Mutation test: Sister chromatid exchange
CHRONIC EXPOSURE - REPRODUCTIVE HAZARD -

Species: Rat

SIGMA - P1636 ° www.sigxnafaldrich.com Page 11
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Dose: 300 MG/KG

Route of Application: Oral

Exposure Time: (4-8p PREG)

‘Result: Effects on Fertility: abortion. Effects on Fertility.
Post-implantation mortality (e.g., dead and/or resorbed implants
per total number of implanl;s). . :

Species: Rat

Dose: 320 MG/KgG . .

Route of Application: Oral

Exposure Time:. (7-10p PREG) i .
" Result: Effects on Newborn : Weaning or lactation index (e.g., #
. alive at weaning per # alive at day 4) . Effects on Newborn:
. Behavioral. : . . -

Species: Rat

Dose: 280 MG/Ka .

Route of Application: Oral

Exposure Time: (1-7D pOST) . o
. Result: Effects on Newborn: Biochemical and metabolic.

Species:- Rat

Dose: 60 MG/KG - . :
. Route of Application: Oral

Exposure Time:’ (7-18D PREG) . . . :
‘Result: Effects.-on Newborn: Viability index (e.g., # alive at
day 4 per. #.born alive).

Species: -Rat. . S . o
Roge: 320 MG/KG_. .. o e s e e s L .
Route of Application: Subcutaneous . -

Exposure Time: (MULTIGENERATIONS) :

- Result: Effects on Fertility: Male fertility index (e.g., #

males impregnating females per # males exposed to fer‘i:ilga.

nonpregnant females). .

Species: Rat .

‘Dose: 750 MG/KG .

" Route of Application: Subcutaneous .
Exposure Time: {1D PRE) - .
Result: Effectg on Fertility: Other measures of fertility

Species: Rat

Dose: 20 MG/KG

Route of Application: Subcutaneous
Exposure Time: {5-gp PREG) . -
Result: Effects on Newborn: Behavioral.

Species;: Rat
‘Dose: 160 MG/KG S o
Route of Application Subcutaneous
. Exposure Time: (17-20D PREG)
Result: Effects on Newborm: Delayed effects. Effects on Newborn:
Physical. N :

Species: Rat

Dose: 40 MG/KG -

Route of Application: Unreported

Exposure Time: (17p PREG) . -
Result:.Effects on Newborn: Other postnatal measures or effects,

Species: Rat

SIGMA - P1636 www.sigma-aldrich.con Page 12
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Dose: 340 MG/KG

Route of Applicatiori: Multiple

Exposure Time: (20-22D PREG/7D POST) .

Result: Effects on Newborn: Other postnatal measures or effects.

Species: Mouse )
Dose: 210 Ma/kG -
Route of Application: Oral
Exposure Time: (%p MALE) :
Result: Effects on Fertility: Post~implantation mortality (e.gq.,.
dead and/or reSorbed implants Per total number of implants):
Effects on Fertility: Pre-implantation mortality (e.q., ) .
" reduction in number.of implantg per female; total number of - : -
implants per Corpora lutea). - R L C

Species: Mouse
" Dose: 33 MG/KG . .
Route' of Application: Oral
Exposure Time:. -(9-13D ' PREG)
Result: Effects. on Newborn: Physical.

- Species: Mouse

Dose: "3600 MG/KG .

Route of Application: Oral R

Exposure Time: (9-18p PREG) [ A
.Result: Effects on Newborn: Behavioral. Effects on Newborn:

Growth statistics (e.g., reduced weight gain).

Species: Mouse .

. -Pose; 560 Me/xG. S el oL cas -
Route of Application: Intraperitoneal
Exposure Time: (B-14D PREG) S
Result: Effects on Pertility: Post-implantation mortality (e.g.,
dead and/or resorbed implants per total number of implants‘)‘.

Species: Mouse
" Dose: 300 Mg/Kg
- Route of Application: Intrape;ito'neal

Exposure Time: (17-19p PREG)
Result: Effects op Newborn: Biochemical and metabolic.

Species: Mouse

Dose: 280 MG/KG .

Route of Application: Subcutaneous
Bxposure Time: (15-21p PREG). -
‘Result: Effects on Newborn: Behavioral.

Species: Mouse-

Dose: 60 UG/KG : .

Route of Application: Parenteral

'Exposure Time: (1D PRE)

Result: Maternal Effects: Uterus, cervix, vagina.

Species: Mouse

-Dose: 40 MG/KG

Route of Application: Unreported

Exposure Time: (1D PRE)

Result: Effects on Fertility: Other measures of fertility

Species: Rabbit
Dose: 450 MG/KG -
Route of Application: Oral

SIGMA ~ P1636 www.sigma-aldrich.con Page 13

Page 113



RTP00004

Exposure Tige: (8-16D PREG)

Result: Effects on Fertility: Litter size (e.g.; & fetuses per
_litter; measured before birth). Effects on Embryo or Fetus:

Fetal death. Effects on Fertility:-Post-implantation mortality

{e.g., dead and/or resorbed implants per total number of -

implants]. . ’ :

Species: Rabbit

Dose: 175 ‘GM/KG

Route of Application: Intramuscular

'Exposure Time: (20-27p PREG) . ’
Result: Effects on Newborn: Biochemical ang metabolic.

Species: Hamster

Dose: 140 MG/KG :

Route of Appliqation: Intraperitoneal

Exposure Time; (1D PRE) e : Co
' Result: Effects on Fertility: Other measures of fertility

Section 12 - Ecological Information

ACUTE ECOTOXICITY TESTS

Test Type: LC50 Fish . :
Species: Pimephales Dromelas (Pathead minnow)
Time:- 96 h - o T

Value; 484 mg/d1

-Section 13 - Disposal Considerations

APPROPRIATE METHOD OF DISPOSAL 'OF SUBSTANCE OR PREPARATTON
* Contact a licensed professional waste disposal service to .dispose
. Of "this material. Dissolve or mix the materidl with g combustible
solvent and burn in a chemical incinerator equipped with.an
afterburner and scrubber. Observe all federal, state, and local
environmgntal regulations. . - i . )

Section 14 - Transport Information ..

‘DOT ] ‘ . . .
Proper Shipping Name: Toxic solids, organic, n.o.s.
UN#: 2811 : ’
Class: 6.1 . .
Packing_Group: Packing Group IIT
Hazard Label: Toxic substances. ..
PIH: Not PIH.

IATA . . :
- Proper Shipping Name: Toxic solid, organic, m.o.s.
IATA UN Number: 2811 i ’
Hazard Class: 6.1
Packing Group: ITI

‘Section 15 - Regulatory Information

EU ADDITIONAL CLASSIFICATIQN
Symbol of Danger: T
Indication of Danger: Toxic.
"R: 61-25-40-43
Risk statements; May cause harm to the unborn ‘child. Toxie if
swallowed, Limited evidence of a carcinogenic-effect.'May cause
sensitizatién by skin contact. -

SIGMA - P1636- www.sigma-aldrich. con Page 14
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S: 53-36/37-45 . .
Safety Statements: Avoid exposure - obtain special instructions
before use. Wear suitable protective clothing ang gloves. In
.case’ of accident or if you feel unwell, seek medical advice

. immediately (show the label where possibley. T

Us CLASSIFICATION AND LABEL TEXT )

- Indication of Danger: Toxic. - ' ’ -
Risk Statements: May cause harm to the unborn child. Toxic if
swallowed. Limited evidence of a carcinogenic.effect. May cause-
sSensitization by skin contact, .’ . ' :
Safety Statements: Avoid exposure - obtain special instructions
.before use. Wear suitable protective ‘clothing apd gloves. In -

- case of accident or if you feel unwell, seek medical advice
- .. immediately (show the label where possible).
US Statements: Possible Carcinogen- (Us) . Target organ(s): Heart.

.‘[._ive_r.. Calif. Prop. 65 carcihogen. . .

UNITED STATES REGULATORY "INFORMATION
SARA LISTED: No .

. UNITED STATES - STATE REGULATORY INFORMATION

CALIFORNIA PROP - 65 o A .
California Prop - 65: This product is or contains chemical (s}
known to the state of California to cause cancer., .

CANADA REGULATORY" INFORMATION . - - . :

- WHMIS ClaSsification:_ This product has been classifieq in .

A 'm-t—he-hazafd-—eriterta—' of——the-EPR,—.'an&-thE‘MSDs'" T e
contains all the informa_tion required by the CPR. .

DSL: Yes
NDSL: No

Section 16 - Other Information

"DISCLAIMER - ‘ , S
For R&D use only. Not for drug, . household or other uses. ’
The above information is believed to be correct but does not .
-Puxport to be all inclusive and’ shall be used only as a guide. The

or packing slip for additional. terms and conditions of sale. -
Copyright 2005 Sigma—Aldricl_'x Co. License granted to make unlimited
pPaper copies for internal use only.

SIGMA - Pi636 : www.sigma-aldrich. com " Page 15
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Product Name
Product Number
Product Brand
CAS Nuniber )

- Molecular Formula
ﬁoleeular_Weicht

TEST
APPEARANCE

SOLUBILYTY
IR SPECTRUM

PURITY BY NAOH TITRATION

PURTIY BY THIN LAYER
CHROMATOGRAPHY
SHELFLIFE

QC ACCEPTANCE DATE

Lmiéchulz. Manager .
Analytical Services
St Louls, Missauri USA
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certlﬂcatequnalysis
Phenobarbital,
| P1636
Sigma
50-06-6
Crafiy:N:0,
23224 -
e LOT 104K2600
. SPECIFICATION _ RESULTS
WHITE POWDER : WHITE POWDER
-~ CLEAR COLORIESS SOLUTION AT SOMG/ML  CLEAR COLORLESS
INETHANOL SOLUTION
CONSISTENT WITH STRUCTURE: CONFORMS
NLT 93% 99.1% .
NLT 99% GREATER THAN.99%
SYEARS FEBRUARY 2010
- FEBRUARY 2005
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ExtemnalProductDisplay Page 1 of 1
N
CertificateoAnalysis
Methyl cellulose,
Pm.duct Name viscosity 4,000 cP (2% aqueous solution, 20 A°C) (llt.)
Product Number MO512 -
Product Brand - Sigma
CAS Number 9004-67-5
Molecular Formula
Molecular Weight
TEST o SPECIFICATION : ’ LOT 062K0144 RESULTS
APPEARANCE OFF-WHITE POWDER . : CONFORMS
SOLUBILITY CLEAR TO HAZY COLORLESS TO LIGHT YELLOW VERY SLIGHTLY HAZY VERY '
- , . VISCOUS SOLUTION AT 20MG/ML IN WATER - FAINT YELLOW )
VISCOSITY OF A 2% : - 4,202 CPS (SUPPLIER TEST
AQUEOUS SOLUTION 3500 TO 5600 CPS (20DEGC) ) RESULT) ;
QC ACCEPTANCE DATE . JuLY 2002
PRODUCT CROSS REFERENCE ‘ REPLACEMENT FOR ALDRICH
INFORMATION - . . #274420
Lori Schulz, Manager :
Analytical Senices

St Louis, Missouri USA

https://www.sigmaaldrich.comlcgi-bin/hsrun/Sufte7/Suite/HAHTpage/Suite.HsExtzmalPto... 9/19/2005
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TEST SUBSTANCE PREPARATION PROCEDURES
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ATTACHMENT 3 _ Protocol RTP00004
: Version: RTP00004(23 SEP 05)
Page 1 of 3

TEST SUBSTANCE PREPARATION PROCEDURE

Test Substances: Linuron and Phenobarbital
Vehicle: Aqueous 0.25% (w/v) methylcellulose
A Purpose:-'

The purpose of this procedure is-to provide a method for the prcparati_én of dosage
- formulations of the test substances for oral (gavage) administration to rats on
Protocol RTP00004.

B. General Information:

L. All formulation containers will be labeled and color-coded. Each label
* will specify the protocol number, coded identification as indicated by the
formulation key, batch number, dosage group, preparation date, expiration
date and storage conditions. '

2. Formulations (suspensions)-will be prepared at least once prior to the
initiation of the study in order to validate the transfer of information
provided by the Sponsor and once for the formulations that will be used
during the dosage period. Formulations (suspensions) will be prepared at
the Testing Facility. '

3. F(_)rmulations will be adminjstered at a final dosage volume of 5 mL/kg.

4. Safety:

Gloves, uniform/lab coat, goggles or safety glasses with side
shields

Dust-Mist/HEPA-filtered Mask

Half-Face Respirator

Full-Face Respirator/Positive Pressure Hood

Tyvek® Sleeves

Full Face Shield

Bulk TA/S will be handled in a chemical fume hood

el el | e e

5. The test substances will be considered 100% active/pure for the purpose of
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ATTACHMENT 3 . Protocol RTP00004
: - Version: RTP00004(23 SEP 05)
" Page 2 of 3

TEST SUBSTANCE PREPARATION PROCEDURE

dosage'calculations.
6. ,Séhipling requirements: Cited in protocol.
7. Stofage: Cit_ed in protocol.
'C. Dosage Formulation Preparation:

1. Weigh the required amount of test substance* (see TA/S PREPARATION
. CALCULATIONS) onto a piece of weigh paper or into an appropriately
sized and labeled, amber glass bottle. If weigh paper is used,
Quantitatii/ely transfer the test substance into an appropriately sized and
labeled amber glass bottle. ' : -

* - Prior to Weighing, each test substance will be screened so that a
uniform suspension can be prepared. A round (at least six-inches in
diameter)- 180 micron screen is set up with'a collection pan and cover.
Each test substance is placed on a separate screen and the screen is shaken

to push the test substance through the screen.

2. . Measure the required amount of vehicle (see TA/S PREPARATION
- CALCULATIONS) in an appropriately sized graduated cylinder. Add the
- vehicle to the bottle containing the test substance.

3. Add an appropriately sized magnetic stir bar to the bottle. Place the bottle
on a magnetic stir plate and mix thoroughly the suspension for at least 60
minutes prior to and during sampling and/or aliquotting.” Visual inspection
should show an evenly distributed suspension. '

4, Aliquot the formulation into an appropriate number of appropriately sized

and labeled amber glass bottles. The aliquots will be stored refrigerated
until use. '
5. On each day of dosage, the required number of aliquots -Will be removed

from the refrigerator. A magnetic stir bar will be added to each aliquot.
The aliquots will be placed on a magnetic stir plate and the suspension will

Page 120



RTP00004

ATTACHMENT 3 Protocol RTP00004

Version: RTP00004(23 SEP 05)

Page 3 of 3

TEST SUBSTANCE PREPARATION PROCEDURE

be stirred to suspend the test substance and warm the suspension. Stir the
suspensions for at least 60 minutes prior to sampling and/or dosage
administration. The suspensions should be stirred vigorously enough to
show a slight vortex only in order to avoid introduction of excessive air
into the suspension and the production of foam. Visual inspection should
show an evenly distributed suspension.

6. Repeat steps C.1. through C.5. for each concentration of each test
substance.

wiiten by:_ Yo/ & Brcsssn

Approved by: g m‘gﬂ,u Date: (o0 -2 057

Clarification: ﬁ No Yes (See attached clarification form.)

Initiéls/Date: - |- oto
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ATTACHMENT 4

TISSUES TO BE WEIGHED AND RETAINED FOR POSSIBLE
HISTOPATHOLOGICAL EVALUATION
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ATTACHMENT 4 Protocol RTP00004
Page 1 of 2

TISSUES TO BE WEIGHED AND RETAINED FOR POSSIBLE
. HISTOPATHOLOGICAL EVALUATION

Tissues to be Weighed
.N(_)TE: All organ weights v-vill-be recorded to the nearest 0.0001 g

The following organs will be weighed as soon as possible after excision to avoid drying:

Liver R ; Prostate (whole) -

Right Testis ‘ N Seminal Vesicles (with fluid and coagulating gland)
Left Testis ' _ Thyroid" . .
Epididymides (paired) ‘

The thyroid gland and the surrounding tissue will be removed from neutral buffered 10% formalin after
at least 48 hours fixation p’ﬁon to trimming and weighing. Following fixation, final dissection will be. -
performed under a dissecting microscope by one individual in order to reduce the variability of the
dissection proceduré and hence, reduce the variability of the thyroid weights.

The following ofgan'weights.will be calculated. -

Testes (paired, left and right testis weights Accessory Sex Gland (ASG, entire prostate and
combined : ' ' seminal vesicles with fluid and coagulating gland
combined)

"Tissues to be Retaingd '

The following tissues will be ;:olleéted from all rats at necropsy and retained in neutral
buffered 10% formalin. N

Right Testis" ' Prostate

Left Testis" Liver

Right Epididymis ' : Thyroid

Left Epididymis ' '

" Testes will be fixed in Bouin’s solution for approximately 24 hours before being transferred to and
retained in 70% alcohol. :
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. ATTACHMENT 4 . ‘ Protocol RTP00004
Page 2 of 2

' Histonathological Evaluation

‘The dose groups but not the compounds will be known to the pathologist during
evaluation. After evaluation, the nature of the compounds will be known to the
pathologist for report writing. :

The right testis and left testis, the right epididymis and left epididymis and the thyroid
will be individually identified and examined histopathologically and will be routinely

. processed, embedded in paraffin, sectioned at 5 microns and stained with hematoxylin
and eosin. The liver will also be examined hisologically if the weights are significantly
increased. D . : o

Only grbss lesions associated with the testes, epididymidés-andfhﬁo_id will be examined
_ histopathologically. Gross lesions associated with the liver (only if the relative weights
are significantly increased) will be examined histologically. :

, -Histopathological examination will be performed on all: control and high dose rafs of each
_ test substance. If lesions attributed to the test substance are observed by the Study
. Director and/or Veterinary Pathologist in the rats exposed to the high test substance
concentration, the same organs will be examined histopathologically in the rats exposed
to the lower test substance concentrations by amendment. Should results from the control’
and high dosage groups warrant examination of the lower dosage groups and-conduct of
the quantitative evaluation, scheduled report dates will be adjusted accordingly. -
.‘Additional costs will be incurred should these evaluations be required. Histopathological
findings will be presented in a Contributing Scientist Report.

-Shigging Instructibns:

‘Retained tissues will be shipped (ambient conditions) to:

Principal Investigator: W. Ray Brown, D.V.M,, Ph.D., Diplomate, ACVP
Veterinary Pathologist '

Research Pathology Services, Inc.

438 E. Butler Avenue

New Britain, Pennsylvania 18901

USA

Telephone:  (215) 345-7070

Telefax: (215) 345-4326

E-mail: WRBRPS@concentric.net

The recipient will be notified in advance of sample shipment
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e
CHARLES RIVER

LABORATORIES

Preclinical Services

PROTOCOL RTP00004

INTERLABORATORY VALIDATION OF THE 15-DAY ADULT INTACT MALE
RAT ASSAY WITH LINURON AND PHENOBARBITAL

SPONSOR’S WORK ASSIGNMENT: WA 5-15

Amendment 1 - 02 November 2005

Formulation - Frequency of Preparation (page 5 of the protocol):

[Effective Date: 11 October 2005] Phenobarbital (suspensions) to be used during
the dosing period will be prepared twice rather than once.

Reason for Change:

It was determined that the Phenobarbital suspensions were not stable at 21 days,
The maximum stability for the Phenobarbital is 14 days.

Study Schedule (page 2 of 2 ATTACHMENT 1 of the protocol):

[Effective Date: 11 October 2005] The study schedule will be revised as follows:

18 OCT 05

25 0CT 05
25 OCT 05 - 08 NOV 05
26 OCT 05 - 09 NOV 05

27 0CT 05 - 10 NOV 05

Animal Receipt.

Proposed Experimental Start Date
Dosage Administration (replicatel).
Dosage Administration (replicate2).

Dosage Administration (replicate3).

Any revisions to this finalized amendment must be made by subsequent amendment.
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08 NOV 05  Sacrifice and Necropsy (replicate 1).
09 NOV 05  Sacrifice and Necropsy (replicate 2).

10NOV 05  Sacrifice and Necropsy (replicate 3).

Reason for Change:

Animals to be received for study have been delayed one week.

Analyses of Prepared Formulations - Shipping Instructions (pages 6 and 7 of the

protocol):

[Effective Date: 25 October 2005] The Principal Investigator assigned to the
analysis of the prepared formulations has been changed to Dorothy Savage.
Samples to be analyzed will be shipped to:

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

Preclinical Services Massachusetts

57 Union Street

Worcester, MA 01608

USA

Telephone:  508.890.0100

Telefax: 508.791.9713

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

Reason for Change:

The original Principal Investigator assigned to this project is no longer an
employee of Charles River Laboratories.

Formulation - Frequency of Preparation (page 5 of the protocol):

[Effective Date: 25 October 2005] Linuron (suspensions) to be used during the
dosing period will be prepared twice rather than once.

Reason for Change:

This change is being made in order to have the results of the concentration and
homogeneity analyses prior to the start of administration.

Any revisions to this finalized amendment must be made by subsequent amendment.
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Analyses of Prepared Formulations (page 6 of the protocol):

[Effective Date: 25 October 2005] Quadruplicate samples (1 mL each) will be
taken from the top, middle and bottom of each concentration on the day prepared
for both the prestudy and from the first preparation of each test substance used for
dosage administration. Samples will not be taken from the second preparation of
either test substance.

Reason for Change:

This change is being made in order to clarify the intentions of the protocol.

Gross Necropsy, Hormone Analysis and Histopathology (page 13 and page 2 of 2
of ATTACHMENT 4 of the protocol):

[Effective Date: 25 October 2005] The wording indicated below describing the

criteria before assay of dihydrotestosterone (DHT) and the evaluation of the liver
histologically will replace the original wording in the protocol.

Original wording

Only if relative liver weights are significantly increased should DHT levels be
measured,

Revised wording

Determination of serum DHT concentrations or the evaluation of the livers
histologically will be done on a group basis if there is a statistically significant
mean decrease in one or more androgen-dependent organ weights (relative weight
for ASG, seminal vesicles and prostate and absolute paired weights for the testes
and epididymides) and no corresponding decrease in serum testosterone
concentrations in the treated groups compared to the control group. If one or
more of these conditions is seen, the Study Director will contact the Sponsor to
verify the need to assay DHT.

Reason for Change:

This change is being made at the request of the Sponsor in order to clarify the
criteria to be used in regards to evaluating DHT hormone levels and the livers
histologically from all control and high dose rats of each test substance.

Any revisions to this finalized amendment must be made by subsequent amendment.
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Gross Necropsy, Hormone Analysis and Histopathology (page 13 of the

protocol):

[Effective Date: 25 October 2005] The volume of blood collected for evaluation
of serum hormones should be approximately 9mL rather than at least 8 mL.
Enough blood should be collected in order to yield approximately 4500 mcL of
serum, to be aliquotted into nine vials of approximately 500 mcL each.

Reason for Change:

This change is being made in order to assure enough serum is harvested in order
to perform all of the hormone assays.

Gross Necropsy, Hormone Analysis and Histopathology and Shipping
Instructions (page 13 and 14 of the protocol):

[Effective Date: 25 October 2005] The Principal Investigator assigned to the
analysis of the serum hormones has been changed to Carol D. Sloan at RTI
International. Samples to be analyzed will be shipped to:

Principal Investigator: Carol D. Sloan
RTI International

3040 Cornwallis Rd.

PO Box 12194

Research Triangle Park, NC 27709-2194

USA
Telephone:  919.541.6337
Telefax: 919.541.6499

E-mail: css(@rti.org
Reason for Change:

This change is being made in order to have the hormone analyses performed in
the timeframe requested by the Sponsor.

Any revisions to this finalized amendment must be made by subsequent amendment.
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9. Gross Necropsy, Hormone Analysis and Histopathology (page 13 of the

protocol):

[Effective Date: 25 October 2005] Blood will be collected and immediately
placed into serum separator tubes and allowed to clot at room temperature rather
than being placed in wet ice prior to the serum being prepared.

Reason for Change:

This change is being made at the request of the Principal Investigator assigned to
the formone analysis in order to yield more serum for the hormone analyses.

S 201 %&M 205"

Alan M. Hoberman, Ph.D., DABT Date ph W. Lech, B.S., LAT Date
Director of Research Scientist
Study Director
/%ZZ&LJ?« éf ol ADA P iig L Vo™
Mathew B. Carlson, B.A. Date David P. Houchens, Ph.D. Date
Member, Institutional Animal Care Program Manager
and Use Committee Battelle

( Yo Lol 1n0s
Terri Pollock Date

Quality Assurance
Battelle

Any revisions to this finalized amendment must be made by subsequent amendment.
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Amendment 2 - 18 November 2005

1. Gross Necropsy, Hormone Analysis and Histopathology (page 13 of the protocol
and point 6 of Amendment 1):

[Effective Date: 15 November 2005] Determination of serum DHT concentrations will
be performed for all dosage groups as a hormonal end point that will be assayed in
sequence along with the other hormones after testosterone.

Reason for Change:

This change is being made at the request of the Sponsor.

ﬁ’- *AVQW\ il dn, M‘_ /1B

|
Alan M. Hoberman, Ph.D., DABT Date W. Lech, B.S., LAT Date
Director of Research Scientist
Study Director

/%ﬁ Q_/mwr‘ Ll o fspebioe— s for

Mathew B. Carlson, B.A. Date David P. Houchens, Ph.D. Date
Member, Institutional Animal Care Program Manager
and Use Committee Battelle

O Qoo ores

Terri Pollock Date
Quality Assurance
Battelle

Any revisions to this finalized amendment must be made by subsequent amendment.
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Amendment 3 - 28 December 2005

1. Test and Control Substances and Dosage Groups, Levels and Volumes (pages 3 and

11 of the protocol):

[Effective Date: 21 December 2005] The dosage levels and concentration for
each test substance are as follows:

Test Substance Dosage Group Chemical Name Dosage Concentration
(mg/kg/day) (mg/ml)
A 1 0.25% 0 (Vehicle) 0
Methylcellulose

B 2 Linuron 50 10
C 3 Linuron 100 20
D 4 Linuron 150 30
E 5 Phenobarbital 25 5

F 6 Phenobarbital 50 10
G 7 Phenobarbital 100 20

Reason for Change:

This table is being added in order to identify dosage levels and concentrations for
the test substances as per protocol.

o

vra-—~—-/2,/ 280807

Alan M. Hoberman, Ph.D., DABT Date

Director of Research

d).

Nasley”

eph W. Lech, B.S., LAT
Scientist

Study Director

Date

Any revisions to this finalized amendment must be made by subsequent amendment.
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Mathew B. Carlson, B.A. £#Y2  Date  David P. Houchens, Ph.D. Date
Member, Institutional Animal Care Program Manager
and Use Committee Battelle
Nians ﬁp@uwﬁ‘ (-3-0(
Terri Pollock Date
Quality Assurance
Battelle

Finalization of this draft amendment will sccur upon receipt of the Sponsor’s approval.
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Amendment 4 - 07 February 2006

Test and Control Substances - Identification (pages 4 of the protocol):

[Effective Date: 27 January 2006] The lot number of the prepared control
substance used for this study was 062K0144 rather than 14601TC.

Reason for Change:

The Sponsor supplied this information in order to clarify the protocol.

Data Presentation and Statistics (pages 18 through 20 of the protocol):

[Effective Date: 27 January 2006] Clarification of the tables and figures supplied
by Battelle are listed below. Summary tables 1 through 5 included all values,
including the possible outlier values, based on judgment of the Study Director.
Summary tables 6 and 7 included all values with the exception of possible outlier
values, based on judgment of the Study Director.

In the statistical analysis carried out in December, 2005 — January, 2006:

*Table 1 displays the statistics underlying the decisions that were made

concerning the degree of variance pooling (if any) in the subsequent analyses for

each endpoint.

*Tables 2 and 3 contain the summary values for the seven body weight and food

consumption endpoints, for Linuron (Table 2) and Phenobarbitol (Table 3)

respectively.

*Tables 4 and 5 contain the summary values for the nine absolute organ weight

endpoints and the nine organ to body weight ratio endpoints, for Linuron (Table

4) and Phenobarbitol (Table 5) respectively. :
Any revisions to this finalized amendment must be made by subsequent amendment.
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*Tables 6 and 7 contain the summary values for the nine hormonal assay
endpoints, for Linuron (Table 6) and Phenobarbitol (Table 7) respectively.

*Figures 1 and 2 display the mean body weights for each day from TD1 to TD15,
for Linuron (Figure 1) and Phenobarbitol (Figure 2), respectively.

*Figures 3 to 9 display the means =+ 2 standard errors for the seven body weight
and food consumption endpoints, one figure per endpoint.

*Figures 10 to 18 display the means + 2 standard errors for the nine absolute
organ weight endpoints, one figure per endpoint.

*Figures 19 to 27 display the means + 2 standard errors for the nine organ to body
weight ratio endpoints, one figure per endpoint.

*Figures 28 to 36 display the means + 2 standard errors for the nine hormonal
assay endpoints, one figure per endpoint.

Reason for Change:

The Sponsor supplied this information in order to clarify the protocol.

Ot e

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

g wd e
eph W. Lech, B.S., LAT Date
Scientist

Study Director

@%/ﬂ A /2/7/94?

JITSE . s

Mathew B. Carlson, B.A. Date
Member, Institutional Animal Care
and Use Committee

4 - )
. Vinas K000 0l 3-q-01,
Terri Pollock Date

Quality Assurance
Battelle

David P. Houchens, Ph.D. Date
Program Manager
Battelle

Any revisions to this finalized amendment must be made by subsequent amendment,
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2.0 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 the United States Environmental Protection Agency
Federal insecticide, Fungicide, and Rodenticide Act Section 10(d) (1)(A), (B), or (C).

Company: Battelle

Company Agent: David P. Houchens, Ph.D.

Title: EDSP Program Manager

Signature; M ﬂ M—' Date: /é;z o8
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3.0 STATEMENT OF COMPLIANCE

This study meets the requirements for 40 CFR Part 160, EPA FIFRA Good Laboratory
Practices:

Note: Protocol, and any amendments and deviations are provided in Appendix B of
this report. Method deviations are described in Appendix F of this report.

; Iz,
Study Director; / /06

Michael Cobb Date
Battelle — Marine Sciences Laboratory

Sponsor's Representative: ﬁ% %W y/ é%f

David Houchens, Ph.D. Date
Battelle Columbus Operations

Subnitter: '/O/é/ % M %,7/04

/ Date
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4.0 QUALITY ASSURANCE

This study was examined for compliance with Good Laboratory Practice Standards as
published by the U.8. Environmental Protection Agency, Office of Pesticide Programs in 40
CFR Part 160, 17 August 1989. The dates of all audits and inspections and the dates of any
findings were reported to the Study-Director and Test Facility Management as follows:

. ACEMVITY | _‘conpueTED RECTOR | MAN 3
pechnical Systems Audit, Analysis of ' g e mber 22, 2005 | September 22, 2005 | September 22, 2005

Day 7 Phenobarbital Samples
Audit of Data Quality, Stability/Purity | December 30, 2005 January 9, 2006 January 9, 2006

Data and Draft Report January 9, 2006
Final Report January 12, 2008 January 12, 2006 January 12, 2006

- e

Quality Assuran
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Study Title: Analysis of Test Substances for Work Assignment 5-15

Submitted by: Battelle Marine Sciences Laboratory
Address: 1529 West Sequim Bay Road
Sequim, WA 98382

Prepare by
G—“"—J'V«q Q@‘L ,’L’O;hMM [=1Z2-0 é

Tnmothy Fortman _ . Date
Senior Chemistry Analyst
Battelle — Marine Sciences Laboratory

/ [-(2-0¢

Approved by

“Cobd Date
EDSP Chemical Repository Study Director
Battelle — Marine Sciences Laboratory

Approved by:
S Bt [-12-0¢

Eric Crecelius Date
Manager, EDSP Chemical Repository
Battelle — Marine Sciences Laboratory

Personnel participating in this study:

Analysts: Linda Bingler, Timothy Fortman

Chemical Repository Study Director: Michael Cobb
Experimentat Start: September 14, 2005

Experimental Termination: October 6, 2005
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6.0 EXECUTIVE SUMMARY

Analysis of Test Substances for Work Assignment 5-15

Table 1. Study Test and Reference Substances and Vehicle

aran
Compound Name Linuron
CAS # 330-55-2 <7
Central File No. 2463-1 o
Initial Receipt Date 08/24/2005 Ny ,U\
Expiration Date August 2008 TN e
Supplier Chem Service o
Lot Number 348-8A -
Method EDSP.H4-033

amefer
p Name

CAS # o
Central File No. 2461-1
Initial Receipt Date 08/16/2005 HN
Expiration Date February 2010 J\ CH,CH,
Manufacturer Sigma 0 O
Lot Number 104K2600 N
Method EDSP.H4-034

aramel uBstan
Compound Name Methylceliulose
CAS # 9004-67-5
Central File No. 2462-1
Initial Receipt Date 08/24/05
Expiration Date August 2010
Supplier Sigma
Lot Number 14601TC
Method N/A*

*Not applicable

Executive Summary

Work Assignment (WA) 5-15 of the Environmental Protection Agency’s (EPA) Endocrine

Disruptor Screening Program (EDSP) describes an Inter-laboratory Validation of the 15-Day
Intact Adult Male Rat Assay. The Chemical Repository (CR) has the responsibility for carrying
out the purity, formulation preparation, method development, method validation, and formulation
stability determinations of selected study test substances for EDSP studies. The chemistry
formulation (in a methyicellulose carrier), purity determination, and stability studies for the test
substance phenabarbital, and the formulation, homogeneity, and purity of the test substance
linuron (also formulated in methyicellulose) are documented in the present report.
The EPA limited the study for linuron to determination of homogeneity and purity (stability was
done during WA 2-28). The test substance purities as determined by the supplier and confirmed by

the CR are provided in Table 2.
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Table 2. Test and Reference Substance Purlty

ST.SUBSTANG PORTED PURITY: |ZEOT'NUMBE “CRDETERMINED PURITY i
Linuron 99.5% 348-8A 97.69%
Phenobarbital 99.1% 104K2600 99.98%

The formulation preparation procedures developed for the test substance linuron produced a
suspension with actual concentrations measured in the top 1/3 and the bottom 1/3 of the
container that were within 10 percent of the target concentrations for linuron per specifications.
Determinations for both levels were carried out in triplicate. The protocol specified that recoveries
at the two levels would agree within 10%. The linuron values met this specification. The
phenobarbital formulation yielded concentrations that were within the formulation accuracy
spacification but fell out of the 10% agreement (homogeneity) specification (for the 5 mg/mL day

1 determination and the 20 mg/mL day 7 determination). The formulation concentrations that
were analyzed for both test substances are summarized in Tables 3 and 4.

_Table 3.

ion Homogeneity - Linuron

Top 173 90.58% 3.16%

Linuron Bottom 1/3 93 49%

reme ¢
Phenobarbltal Top 1/3 91.32% 096.96% 97.32%
SmgmL | Bottom1/3 | 104.19% | >7% [Tgo75% | 284% [ogrew | 5%
/mL
henobarbital | Top 13 “y/ 1.97% 97ay13°/ '
Phenobarbita Top 1/3 96.90% 9 97 o 13%
20mg/ml_ | Bottom 13 | 97.51% | 0% [Tionea% | 19%% [ogoay | 9%

As determined in WA 2-28, linuron (at 5 mg/mL in 0.25% methylcellulose): demonstrated stability
performance at = 90% of the target concentration for the testing period of 21 days. The stability
evaluation for the phenobarbital formulations was specified as a 28 day study with sample
analyses to be carried out on days 0, 7, 14, 21, and 28. Due to poor performance of the day zero
5 mg/mL phenobarbital result, the day zero determination was repeated the following day
resulting in test intervals? for the 5 mg/mL suspension of 1, 7, 14, and 21. Results at day 14
(Table 4) indicated the 5 mg/mL suspension of phenobarbltal was still within £10% of the nominal
concentration, but by day 21 had fallen to a 68% recovery. Recovery for the 20 mg/mL
suspension of phenobarbita! at day 14 (Table 5) was still within £10% of the nominal
concentration, but by day 21 had fallen to 71%. The study for the two suspensions was stopped
after day 21.

"Calculations for purity are: area of compound of interest divided by the total area where the tolal area is adjusted by
subtractlng a blank area.

A protocol deviation (EDSP.515-01-D1) was generated to document this change in stability test intervals for the 5
mg/mL phenobarbital suspension (see Appendix B).
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8.0 INTRODUCTION

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical Repository for the
Endocrine Disruptor Screening Program (EDSP) is to provide the participating laboratory or
laboratories with requested chemicals of documented quality and if required, at concentrations in
a matrix appropriate for different toxicological tests. The EDSP Chemical Repository (CR)
provides supplier information regarding purity, the material safety data sheet (MSDS) chemical
information, and independent analysis of purity, formulation preparation, method development,
method validation, and stability in a matrix specified by the Study Protocol: Analysis of Test
Substances for Work Assignment 5-15 [EDSP Study Number: EDSP.515-01], made in
collaboration with the requesting Study Director. Under Work Assignment (WA) 5-15, the
Environmental Protection Agency (EPA) contracted with the CR for purity characterization of the
test substances (Table 6), linuron and phenobarbital. The CR was charged with carrying out
method development and validation, formulation preparation (in a 0.25% methylcellulose carrier),
homogeneity determination, and purity testing on both test substances. In addition, a 28 day
stability study was scheduled for phenobarbital as formulated in the catrier at two concentrations.
Both test substances were suspensions in the carrier at the study concentrations.

9.0 GENERAL METHODS

Methods of standard operation of the CR are currently addressed in MSL SOPs numbered R-001
through R-017. These procedures address chemical procurement including procurement of
controlled substances, when applicable, which have unique permitting, ordering, handling,
inventory, and storage requirements; chemical receipt and chain of custody, chemical log-in and
labeling, inventory, chemical storage, stock solution preparation, documentation and archiving,
test solution preparation, documentation and shipping, chemical disposal, and CR maintenance
over time. The quality assurance (QA) requirements for procurement of chemicals for use in the
CR are addressed in the Quality Assurance Project Plan (QAPP) for EDSP CR.

9.1 TEST SUBSTANCE PROCUREMENT

As requested by EPA linuron, (CAS No. 330-55-2), phenobarbital (CAS No. 50-06-6), and the
carrier methylcellulose (CAS No. 9004-67-5), formulated in water at 0.25%, were purchased from
two suppliers as outlined in Table 6. The two test substances were used for purity, method
development, method validation (phenobarbital only), formulation preparation, and stability
analysis (phenobarbital only), as specified in section 8.0 above, and shipped to the participating
laboratories for use in the Inter-laboratory Validation of the 15-Day Intact Adult Male Rat Assay.
The chemicals were logged into the Chemical Management System (CMS) and each given a
unique CMS barcode and lag-in (central file) number as per the QAPP for the EDSP CR. The
chemicals were stored in the CR at conditions specified in the material safety data sheets and
documented in test substance specific Chemical Acquisition Task Notebooks.

Table 6. Study Test and Reference Substances and Vehicle

Gt
Central File No. o
Initial Receipt Date 08/24/2005 ~u JL
Expiration Date August 2008 ) N o
Supplier Chem Service 0
Lot Number 348-8A -~
Method EDSP.H4-033
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Compound Name Phenobarbital
CAS # 50-06-6
Central File No. 24611 0
Initial Receipt Date 08/16/2005 HN
Expiration Date February 2010 CH,CH,4
Manufacturer Sigma OJ\ o}
Lot Number 104K2600 l':ll
Method EDSP.H4-034
Compound Name o
CAS # 9004-67-5 R o}
Central File No. 2462-1 P( 0 "'Oa‘R
Initial Receipt Date 08/24/05 R S0 4
Expiration Date August 2010 R-0  O-R {
Supplier Sigma O-R
Lot Number 14601TC -
Method N/A R=CHy orH

* structure for sucrose shown, structure for a singe chain of methylcellulose will be similar

9.2 TEST SUBSTANCE PURITY

Test substance purity for linuron was determined using high performance liquid chromatography
(HPLC) with ultraviolet/visible (UV/VIS) detection. Purity verification for this test substance was
conducted by making a solution of about 5.0 ug/mi of the substance in 60% acetonitrile and 40%
water. This matrix was then run on an HPLC with a UV/VIS diode array detector. A 60%
acetonitrile and 40% water blank was also analyzed on the system. The purity was determined
by comparing the area of the peak associated with the substance of interest with the total area of
all the peaks in the chromatogram. The areas associated with peaks common to the blank were
eliminated by subtraction. The percentage associated with the largest peak represented the
purity of the test substance. This result was compared to the supplier's certificate of
analysis/purity (Appendix A). The HPLC was optimized with a Phenomenex SYNERGI 4 Hydro-
RP 80A 250 X 4.6 mm 4y HPLC column. Pressure limit on the column was 250 BAR. The
system employs a UV/VIS diode array detector set to a coliection wavelength of 250 nm. The run
time was set to 12 minutes. A single replicate was analyzed for linuron.

Test substance purity for phenobarbital was determined using (HPLC) with UV/VIS detection.
Purity verification for this test substance was conducted by making a solution of about 200 pg/mL
of the substance in 50% acetonitrile and 50% water. This matrix was then run on an HPLC with a
UV/VIS diode array detector. A 50% acetonitrile and 50% water blank was also analyzed on the
system. The purity was determined by comparing the area of the peak associated with the
substance of interest with the total area of all the peaks in the chromatogram. The areas
associated with peaks common to the blank were eliminated by subtraction. The percentage
associated with the largest peak represented the purity of the test substance. This result was
compared to the supplier’s certificate of analysis/purity (Appendix A). The HPLC was set up with
a Phenomenex SYNERGI 4p Hydro-RP 80A 250 X 4.6 mm 4 HPLC column. Pressure limit on
the column was 3000 PSi. The detector is a diode array detector set to a collection wavelength
of 225 nm. The run time was set fo 8 minutes. A single replicate was analyzed for phenobarbital.
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9.3 STUDY VEHICLE
Methylcellulose was dissolved at 0.25% W/V in deionized water and used as the vehicle (carrier)

for the test substance formulations.

9.4 FORMULATION PREPARATION AND STABILITY DETERMINATIONS

The study plan for formulation preparation and analysis development and validation, and stability
testing, based on the Technical Work Plan for WA 5-15, was developed and documented in the
Study Protocol: Analysis of Test Substances for Work Assignment 5-15, EDSP Study Number:
EDSP.515-01. This protocol with amendments and deviations is presented in Appendix B.

The stability evaluation of linuron was not repeated for this study as it was previously evaluated in
a 0.25% methylcellulose vehicle for WA 2-28, Stock and diluter formulation concentrations for
phenobarbital were prepared in the 0.25% methylcellulose vehicle for determining stability (Table
7). Formulations were analyzed in triplicate for calculation of a mean concentration and relative
standard deviation (RSD).

A 2.5 g/L (0.25%) methylcellulose solution was prepared by adding 700 mL of deionized water to
aone liter flask. The flask was placed on a hot plate and stirred while adding 2.5 grams of
methylcellulose. The solution was then carefully brought to a boil. The solution was allowed to
cool and then allowed to stir for 2 hours. The solution was then transferred to a one liter
volumetric flask and diluted to the mark with deionized water. The solution was stored at 2-8°C.

Formulations for phenobarbital were prepared on 9/15/2005 for testing. Briefly, for the stock
solution, an amount of the test substance was passed through a six inch round 180 pm screen to
insure a small particle size to maximize dissolution properties. Two phenobarbital suspensions
were made up (phenobarbital is not soluble in 0.25% methyicellulose at 5 and 20 mg/mL). The 5
mg/mL suspension was made by weighing 1 gram of the sized phenobarbital into a 250 mL
amber bottle with 200 mL of the methylcellulose solution (described above). A 20 mg/mL
suspension of phenobarbital was prepared by weighing 4 grams of the sized phenobarbital into a
250 mL amber bottle and adding 200 mL of the 0.25% methylicellulose. The stability solutions
were stored at 2-8°C.

For phenobarbital, sampling and analysis of the stability solutions was scheduled to be carried
outondays 0, 7, 14, 21, and 28 of storage.

Table 7. Formulations Prepared for Phenobarbital Stability Testin

Nnec
20 mg/ml 20.03 mg/ml | Phenobarb 20 mg/ml 0.25% methylcellulose in DI water
5 mg/ml 5.01 mg/ml Phenobarb § mg/m| 0.25% methylcellulose in DI water

9.5 ANALYTICAL METHODS

Formulation stability, purity, homogeneity, and accuracy of phenobarbital were evaluated using
the method described below (and provided in Appendix E). Purity, formulation accuracy, and
homogeneity of linuron were evaluated using the method described below (and provided in
Appendix E). The frequency of determinations and the duration of testing were selected by the
Work Assignment Leader (WAL) and the chemists based on a priori knowledge of the stability of
these chemicals in the vehicle (carrier) and usage schedule required for the dosing formulations
to conduct the study.
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9.5.1 Test Formulation Sampling

Prior to sampling for analysis, the phenobarbital formulations were removed from the
refrigerator and allowed to come to room temperature (approximately 1 hr). The formulations
were placed on stir plates and stirred to maximize dispersion uniformity of the phenobarbital.
Sampling was done at 2 vertical levels in the bottles. The 1% triplicate sampling was
collected at a level about 1/3 below the top of the solution. The second triplicate sampling
was collected at a level about 2/3 below the top of the solution. For each sampling, 1 mL
was taken, using a 3 mL syringe fitted with a 3.5 inch needle. Each 1 mL aliquot was
dispensed into an individually tared 25 mL volumetric flask, weighed and the weight
recorded. Each flask was then filled o the mark with acetonitrile. The flasks were agitated
and 0.1 mL was removed from each and placed into individual 1.8 mL autosampler vials with
0.9 mL of the mobile phase (50% water:50% acetonitrile). The vials were capped and mixed
by agitation. Al solutions were then run on the HPLC. The same process was followed
with the linuron sample except the sample was placed into a 100 ml volumetric flask, and
the final dilution utilized 0.01 mL of the diluted suspension and 0.99 mL of the mobile phase
(40% water:60% acetonitrile) into a 1.8 mL autosampler vial.

9.5.2 Analysis of Test Substances with HPLC with UV/VIS Detection
All sample analysis employed HPLC with UV/VIS detection. Conditions employed are
described in Tables 8 and 9.

Table 8. Phenobarbital HPLC Conditions
Agilent 1100 HPLC (Palo Alto, CA)
SYNERGI 4p Hydro-RP 80A 250 X 4.6 mm 44 HPLC column
Diode array UV/Vis, set to collect at a wavelength, 225 nm
250 BAR
8 minutes
5ul
50% water:50% acetonitrile, Isocratic (eluent also called mobile phase)

Table 9. Linuron HPLC Conditions
Agilent 1100 HPLC (Palo Alto, CA)
SYNERGI 41 Hydro-RP 80A 250 X 4.6 mm 4y HPLC column
Diode array UV/Vis, set to collect at a wavelength, 250 nm
250 BAR
12 minutes
100 ul
40% water:60% acetonitrile, Isocratic (eluent also called mobile phase)

Calibration of the HPLC was done individually using 5 calibration standards for each of the
analytes. To start, a stock is made at a concentration of about 1000 pg/mL for each analyte.
Approximately 0.0500 grams of the analyte is weighed into a 50 mL volumetric flask and
diluted to the mark with acetonitrile. The phenobarbital stock is serially diluted to make
standards ranging from about 1 pg/mL to 200 ug/mL using a solution that will mimic the
eluent, 50% acetonitrile:50% water. For the linuron, the stock is serially diluted to make
standards ranging from about 0.05 pg/mL to 5 pg/mL using a solution that will mimic the
eluent, 60% acetonitrile:40% water.

9.5.3 Calibration Performance and Quality Control for both Phenobarbital and Linuron
Callibration linearity specifications for both test substances were an R? value of greater than
or equal to 0.995. Initial and continuing calibration verification standards for both test
substances (ICV and CCV) were run where each of the ICVs consisted of a solution made
from an independent standard and diluted to be within the calibration range of the standards.
The CCVs were mid-point calibration standards run every 10 samples to verify the analytical
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system remained calibrated for the entire run. Both ICV and CCV performance standards
were specified to be within 10% of target concentrations for the test substances. The
purpose of an ICV s to verify that the calibration standards were properly made.

Matrix spikes and blanks were run for method validation and with each sampling for
phenobarbital. A matrix spike was prepared prior to the start of the tests and was made at
concentrations similar to the low dose formulation concentrations. For linuron, since
homogeneity and formulation verification were the only samples run, a matrix spike would
have been the same as the actual sampling, therefore, matrix spikes were deemed
unnecessary.

10.0 RESULTS

10.1 TEST SUBSTANCE PURITY

The purities of linuron and phenobarbital determined by the CR were 97.69% and 99.98%
respectively (Table 10), both within the protocol set accuracy window of £3% of the values
provided on the suppliers’ certificates of analysis.

Table__‘lo Summ ry o of Substance P

‘REPORTEE OTNUMBER"
Linuron 99.5% 348-8A
Phenobarbital 99.1% 104K2600 99, 98%

10.2 FORMULATION ANALYSIS RESULTS

The formulation preparation procedures developed for the test substance linuron produced a
suspension with a measured concentration within 10% of the nominal concentration per protocol
specifications (Table 11). The actual concentrations measured in the top 1/3 and the bottom 1/3
of the container were also within the 10 percent homogeneity (agreement) specification (Table
12). Triplicate determinations were carried out for both levels.

The phenobarbital formulation yielded concentrations that met the formulation accuracy
specification (Table 11). The phenobarbital homogeneity specification was met for 4 of the 6
determinations® carried out (Tables 13 and 14). The chemist deduced that the issue for
phenobarbital was in method precision, not suspension homogeneity.

Table 11 Nominal&Measurggi Day 0) Fo

Linuron 30 mg/L '20040.0 ~ 2755440 797%
Phenobarbital 5 mg/L 5010.5 4897.94 2.25%
Phenobarbital 20 mg/L 200255 10465.32 2.80%

Table 12. F

Top 1/3 90.58%
Bottom 1/3 93.49%

Linuron 3.16%

3A protocol deviation (EDSP.515-01-D1) was generated to document this sub-specification performance in
homogeneity for the phenobarbital suspension {see Appendix B).
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Table 13. Fo;mulation Ho

Phenobarbital | Top 1/3 91.32% 96.96% .
5 mg/mL_ Bottom 173 | 104.19% | 7% [“9975% 1 284% [9575%

Table 14. Formulation

Homogeneity — Phenobarbital 20 mg/mL
tio ¢t

97.13%
98.04%

01.97%
102.62%

“Phenobarbital | __Top 13 | 96.90% "10"'9'5.y ]
20 mg/mL Bottom /3| 97.51% o

0.63%

10.3 FORMULATION STABILITY RESULTS

Stability for linuron was determined in a previous study (WA 2-28 at 5 mg/mL in 0.25%
methylcellulose). The results from this earlier evaluation demonstrated stability performance at >
90% of the linuron target concentration for the testing period of 21 days. Dosing formulation
stability for phenobarbital as a percent of nominal values is tabulated in Table 15 and plotted in
Figure 1. Typical chromatograms for phenobarbital and linuron are provided in Figures 2 and 3.

Table 15. Formulation Stability Results

Juratio 870 m NOmI
Phencbarbital 5 mg/ml 14 days 5010.5 91.32% to 104.2%
Phenobarbital 20 mg/ml 14 days 20025.5 91.97% to 102.6%

* Test originally scheduled to run for 28 days, test fell below recovery spec at 21 days — test terminated.

Method detection limits (MDL) and ICV/CCV recovery ranges for the two test substances are provided
in Table 16. The analytical and quality control (QC) results are presented in Appendix C.

Table 16. MDL and ICV/CCV Recovery Ranges

 71.76 ug/ml 3% t0 103.6%
Linuron Not Done? 97.7% to 109.3%

Calibration curves all met the R’ criteria of 0.995, see table 17. Blanks and matrix spikes were
analyzed with every batch for QC purposes. All blanks were less than 3 times the detection limit
for all the compounds.

Table 17. Calibration Acceptance

_ ubst
9/21/05 Linuron 0.99999
9/14/05 Phenobarbital 0.99998
9/15/05 Phenobarbital 0.99999
9/16/05 Phenobarbital 0.99999
9/22/05 Phenobarbital 0.99999
9/29/05 Phenobarbital 0.99999
10/6/05 Phenobarbital 0.99999

* The methed validation, which includes MDL, was not done for linuron, a protocal deviation (EDSP.515-01-
D1) was generated (see Appendix B).
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Figure 1. Recoveries of Phenobarbital Plotted Against “Time

11.0 CONCLUSIONS
11.1 TEST SUBSTANCE PURITY

Purity determinations for phenobarbital and linuron, carried out by the CR, compared favorably
(within 2%) to the supplier’s reported results.

11.2 FORMULATION ANALYSIS

Linuron met the suspension homogeneity specification, while phenobarbital met the homogeneity
specification for 4 of the 6 determinations carried out. Comparisons of the nominal and actual
concentrations of the linuron formulation prepared revealed a 92.04% accuracy at 30 mg/ml.
Phenobarbital formulation accuracy was 97.76% at 5 mg/mL and 97.21% at 20 mg/mL, using T=0
concentrations of the stability study. All formulations met the specification of + 10% of nominal
value.

11.3 FORMULATION STABILITY

Stability of the phenobarbital suspensions remained within 90% of the nominal concentration for
the first 14 days of the 28 day stability study for both the 5 and 20 mg/mL concentrations. The
study was terminated at day 21 when the recovery dropped below the 90% specification for both
the 5 and 20 mg/mL suspensions.

11.4 ARCHIVING

Archive samples of the test substance employed In this study will be maintained in the EDSP
Chemical Repository for the shelf life indicated on the chemical label.

The protocol, any amendments, all records and the final report generated as a result of this study
will be transported to and maintained for archival purposes at the following address:

PNNL Records Management
540 Fifth Street

Richland, WA 99352

PH: 509.375.2340
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Data File D:\CHEM32\1\DATA\PHENS\phen5000020.D
Sample Name: phen20 T 1 Rl

Injection Date : 9/15/2005 4:21:132 PM seq. Line 1+ 20
Sample Name i phen20 T 1 R} Location : Vial 20
Acg. Operator : timothy Inj 3 )

Instrument 1 Inj Volume : 5 pl
Dt \CHEM32\1\ SEQUENCE\ PHENS . §

Method D:\CHEM32\ 1\METHODS\ PHENS , M

Last changed 9/15/2005 2:20:39 PM by timothy

phenobarbital mel:hod
A, Sig=: ef=off (FHENSWPHE D}

MAV | z

4

©q. Instrument
wequence File

1411

1

22653

|

[4.231
8152

External Standard Report

Sorted By ' Retention Time

Calib. Data Modified Thursday, September 15, 2005 2:20:33 PM
Muleiplier H 236.0850

Dilution H 1.0000

Do not use Multiplier & Dilution Factor with ISIDs

Signal i: DADL A, Sig=225,10 Ref=off

Uncalibrated Peaks : compound name not specified
RetTime 8ig Type Area Amt/Area Amount Grp Name

[min} [maU*g) {ug/1]

=~} 1 fom—- ! I=~}

1,411 1 BV 4.13544e-1 0.00000 0.00000 ?

1.533 1vm 7.24195e-1 0. 00000 0. 00000 ?

2.263 1 BB 1.7406%e-1 0.00000 0,00000 ?

3,897 ) BV 507.10126 1.634%4e~1 1.97400e4 « Phenobarbital

4,231 1B 1.21614 0.00000 0.00000 ?

€.152 1 BB 1.71290 0.00000 0.000600 ?
otals 1.97400e4

Instrument 1 9/15/2005 5:24:57 PM timothy Page 40 of 54

Figure 2. Typical Chromatogram for WA 5-15 HPLC Analysis of Phenobarbital
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Data File D:\CHEM32\1\DATA\LINURON2\1in2000013.D
Sample Name: Lin 30 top R-1

Injection Date : 9/21/2005 2:27:39 BM Seq. Line : 13
Sample Name ¢ Lin 30 top R~} Location i Vvial 13
Acq. Operator s timothy Inj : 1
%eq. Instrument : Instrument 1 Inj Volume : 100 ul
dequence File  : D:\CHEM32\1\SEQUENCE\LINURON2.S
Method s D:\CHEM32\1\METHODS\LINURON2.M
Last changed + 9/21/2005 1:00:46 PM by timothy
phencharbital method
DADA A, Sig=250,10 Ref=o! ON2WLIN2000013,D)
mAL
100 -
B0 -4
w-.
40
20
8 § 82 &
g g g5 E
0 v v T T
T 1 J{ t T
(1] 2 4 g 8 10 min
External Standard Report
Sorted By : Retention Time
Calib. Data Modified : Wednesday, September 21, 2005 1:00:46 PM
Multiplier B 9.25%3
Dilution 3 1.0000

Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, S5ig=250,10 Refzoff
RetTinme Sig Type Area Amt/Area Amount Grp  Name

{min] [mAU*s] [ug/mL)
— l — ——
8.895 1 BB 1285.47363 2.10147e-3 2.50128e4 linuron
Totals : 2.50128e4
Instrument 1 9/21/2005 4:04:34 PM timothy Page 26 of 40

Figure 3. Typical Chromatogram for WA 5-15 HPLC Analysis of Linuron
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APPENDIX A

SUPPLIER’S CERTIFICATES OF TEST SUBSTANCE ANALYSIS/PURITY

Page 154






RTP00004

EDSP Study Number: EDSP.515-01 Page 20

€60 Yower Lane ¢ PO, Box 599 » West Chasier, PA 193810560
18004529994 « 1-610-692-3025 » Fax 1-8 o

CERTIEICATE OEANALYSIS

INVOICE#: CS264916
PO# 19203

CATALOG # PS8-372 CAS #: 330-55-2
DESCRIPTION: Linuron

© LOT # 348-8A
PURITY: 99.5%

EXPIRATION DATE: 08/08

Chem Service, Inc. guarantees the purity of this chemical + 0.5% deviation prior ta the expiration date
shown oh the label and exclusive of any customer contamination.

Two or mote of the following methods of analysis are used to determine purity: Melting point,
refractive index, titration, IR, TLC, GC/FID, GC/TCD, GC/ECD, GC/MS, HPLC or DSC.

Our standards are suitable for use with all EPA methods.

Certified By:

G

John Conrad
CSMITC
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feeesnd EJtc/es it

SIGMA-ALDRICH ' o 2961
CertificatecAnalysis
Product Name Phenobarbital,
Product Number P1636
Product Brand Sigma
CAS Number 50-06-6
Malacular Formula CaaHiNy0y
Molacular Weight 232.24
LOT 104K2600
TEST SPECIFICATION RESULTS
APPEARANCE WHITE POWDER WHITE POWDER
CLEAR COLORLESS SOLUTION AT CLEAR COLORLESS
SOLUBILITY SOMG/ML IN ETHANOL SOLUTION
IR SPECTRUM CONSISTENT WITH STRUCTURE CONFORMS
PURITY BY NAOH TITRATION NLT 99% 99.1%
PURETY BY THIN LAYER
CHROMATOGRAPHY NLT 99% GREATER THAN 99%
SHELF LIFE 5 YEARS FPEBRUARY 2010
QC ACCEPTANCE DATE FEBRUARY 2005
s
Lati Schulz, Manager
Anaiytical Sevices

5t Louis, Missouri USA
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Telephono (80Q) 521-8955 « (314) 771-5765

Fax (800) 325-5052 » (314) 77-5757
Vistt Us Af www.sigma-aldrich.com

BATTELLE NORTHWEST
11372928MEC

MARINE SCIENCES LAB
1529 W SEQUIM BAY RD
SEQUIM WA 98382

PRODUCT NUMBER: 274429-100G

Certificate of Analysis

PO NBR: CC/Smith

IOT NUMBER: 14601TC

PRODUCT NAME: METHYL CELLULOSE, AVERAGE MN CA. 41,000

FORMULA: C99

APPERRANCE

INFRARED SPECTRUM
MISCELLANEOUS ASSAYS
LOSS ON DRYING

VISCOSITY

QUALITY CONTROL
ACCEPTANCE DATE

FORMULA WEIGHT: 0.00

WHITE POWDER
CONFORMS TO STRUCTURE,

29.8% METHOXYL *

1.9% LOS3 «

APPARENT VISCOSITY: 504 CPS (2%, H20)
* SUPPLIER DATA

DECEMBER 2004

*

ALDRICH CHEMICAL COMPANY

RONNIE MARTIN
AUGUST 9, 2005

We are Committed to the success of our Customters, Employees and Shareholders
through leadership in Life Science, High Technology and Service.
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APPENDIX B
STUDY PROTOCOL, AMENDMENTS, AND DEVIATIONS
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EDSP Study Protocof Page 1 of5
Work Assignment 5-15
EDSP Study Number: EDSP.515-01

Study Protocol:
Analysis of Test Substances for Work Asslgnment 5-15
EDSP 8tudy Number: EDSP.515-01

Study Objective:
The following tasks will be carried out for the (2) two test Chemicals as spacified in Table 2:

1. Prepare and validate an analytical method as required for each of the test substances
over the concsntration range needed to measure the targset stack concentration and the
low exposure concentration (if sensitivity allows),

Demonstrate a viable and accurate formulation for each of the test substances, at the
Stock Solution Concentrations fisted in Table 2, in the specified carrier {methylcellulose).
Determine the homogenelty of any test substance that forms a suspension as described
in the experimentat design below.

Determine the stablilty of phenolvarbital dissolved in methylcellulose (at the
concentrations speciiied in Table 2), over a 28 day period.

Provide a report documenting the results on the above tasks.

Provide documented and validated methods, for procedures cited in 1, 2, and 3 above
and identified by method number in Table 2 below, to the test laboratorles spacified by
the EPA for the follow-on in-fife studies for this work assignment.

S0 » N

This study s in support of EPA contract number 68-W-01-023, MSL Work Assighment Number
§-15. Inter-laboratory Validation of the 15-Day Intact Aduft Male Rat Assay.

Address of Tesfing Facility: Address of Sponsor's Representative
Battelle -- Marine Research Operations Battelle

1520 West Sequim Bay Road 550 King Avenue

Sequim, Washington 98382 Columbus, Ohic 43201-2693

Ph: (360) 681-4580 Ph: (614) 424-3564

FAX (360) 681-3699 FAX (614) 468-3564

Emall: michael.cobh@pal.qov Emall: houchensd(@battelle.org

Proposed experimental start and termination dates:

Start Date — August 25, 2005
Termination Date - November 15, 2005

Definitlons:

Test Substances: The test substances are the 2 chemicals listed in Table 2. The tegt
substances are the subject chemicals of the tasks described in this protocol.

Reforence Substance: The reference substances are identical chemicals to the fest
substances and may be from the same manufacturer and lot, or purchased as different Iots
and/or possibly from separate manufacturers than the test substances. The source, purity, and
lot number of reference substances will be documented in the data and reported. Regardiess of
the source, the reference substance solutions will be made up separately from the test
substance solutions. The reference substances (Table 1) are used for the calibration standards
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EDSE Study Protoco! PageZ of §
Work Assignment 5-15
EDSP Study Number: EDSP.515-01

in the analytical methods referenced in Table 2, A reference substance can also be a material
used to facilitate the analysis of the test substance, such as an intemal standard.

TABLE 1
Test Substance Abbreviations:
::Chiemiical:"-"’Abbreviation.
| Linuron Lin
Phenobarbital ¢Barb

TABLE 2
Test Substance Specifications: _
Ghem Service, Inc. Sigme/Aldrich
] 330-55-2 7601-89-0
348-8A 104K2600
2 97% 297%
§9.5% 99.1%
30 mg/mL 20 mg/mb.
' 28 Days
¥ 5 and 20 mg/mL
0.25% Melhyicelulose | 0.25% Methylcelfulose
i __In k0
ethi EDSP,H4-033 EDSP.H4-034

"Wl use dala from provious EDSP Ghemical Repository stidy (WA 2.28)
TBA =To Be Amended

Experimantal Deslgn:

0 Analylical methods will be tested for each of the test substances.

@ Purity of linuron and phenobarbital will be verified using High Petformance Liquid
Chromatography (HPLC). All purities determined should be within £3% of the valus
provided on the Cerlificates of Analysls by the manufacturer. To use substances with
values that fall outslde this +3% range or are less than 97% pure, written pre-approval
must be secured from the designated EPA work assignment manager.

Q  Solubility of phenobarbital will be assessed visually in the carrier at the stock formulation
concentration {see Table 2). Linuron has been demonstrated 1o be a suspension at 20
mgimL of 0.25% methylcellulose. The specific method employed for preparation of the
suspension of linuron will be the same as the method described on pages 3 and 4 of the
Chemistry Report for WA 2-28 (Revised March 28, 2008).

a Formulation accuracy and hormogensity of the linuron suspensions will be tested on
samples collected at liquid levels approximately 1/3 and 2/3 down from the top of the
liquld tevel in the container {with constant stiring durlng sampling) using the anaiytical
methods referenced in Table 2, Sampling will be carried out in friplicate/level.

o The accuracy of atialning the target concentration for the formutations that form solutions
will be verifled in triplicate using the analytical methods referenced in Table 2.
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EDSP Study Protocot Page3of5
Work Assignment 5-15
EDSP Study Number: EDSP.515-01

O Stability test solutions ~ Stabifity testing of phenobarbital will be carried oul at the stock
concendration leve! and the Jow exposure concentration (as specified in Table 2), stored
In the dark (i.e., same storage conditions of solutions employed in the in-life studies of
WA 5-15) at room temperature. Nominal concentrations to be tested are delineated In
Table 2 but the actual concantrations used for testing will be within £10 percent of the
target concentration.

a Storage and Labeling Requirements of Formulations — Stack formulations will be stored
at room temperature. Minimally, containers will be uniquely labeled with the name of the
test substance, the date of praparation, the formulation concentration, and the study
number.

o Testing Schedule — Samples will be analyzed the day of collection from the test
formulation.

@ Replicates — 3 aliquots per sample tesied at each analysis time point,

2 Sampling schedule. — Samples will be collected for analysis at initiation of the stability
study (on day of formulation preparation), then on days 7, 14, 21, and 28 of storage (If a
test date falls on a holiday, testing scheduled for that date will be canried out on the
closest work day).

o For details of the analylical methods see the substance specific method cited in Table 2.

Data Analysis:

The stability data collected on days 0, 7, 14, 21 and 28 (averags of triplicate determinations) for
phenobarbital will be compared to the nominal test concentration prepared for the study.
Percent variation from the nominal concentration will be used to determine Instabifity for
phenobarbital.

Accuracy of phenobarbital and linuron formulations will ba based on the average of {riplicate
analyses compared fo the nominal values.

Homogeneity of the linuron suspensions will be based on comparisons of the average of
triplicate analyses at each of the two levels within the suspensions.

Acceptance Criteria;

Acceptable stablility for phenobarbital will be defined as the concentration not varying more than
10 percent from the nomiinal concentration over the 28 day stability period. The Work
Assignment Leader will be consulted for a recommended course of action for any data found
outside the 210% acceptance range. If needed, more frequent preparation of stock solutions
will be recornmended for in-life studies and in-life sampling and testing will be coordinated to
insure festing is carried out within the viable sample stabifity window.

Acceptable accuracy of farmulation preparations will be +10 percent of the target concentration.
The mean linuron concentrations measured at the top 1/3 and bottom 1/3 of the suspensions

must be within 8% of one another (homogensity). The overall actual concentration must be
within 10% of the target concentration for all test resulls of this study.
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EDSP Study Protoco! Paged of 5
Work Assignment 5-15
EDSP Study Number: EDSP.515.01

Regulatory requirements:

This study will be conducted in compliance with EPA FIFRA Good Laboratory Practices {40
CFR, Part 160). An EDSP QA representative will inspect the study at least once while in-
progress and will audit the data and final report.

Report:

A final report covering the following information for both chemicals (where applicable) wiil be
issued fo the Sponsor Representative (Dr. David Houchens, EDSP Program Manager), who will
then forward the report to the testing laboratories:

Titfe Page
Executive Summary
Table of Contents
Introduction
General Methods
Chemical Procurement
Purity
Formulation Preparation {Methods)
Solubility and Homogensity
Stability Testing Plan Design and Detail
Analytical Method
Results
Purity
Formulation Analysis
Solubllity and Homogeneity
Analytical Method Validation
Formulation Stability
Conclusions
Appendices
Manufacturer’s Certificates of Analysis
Document to the Testing Laboratories
Title Page
Table of Contents
Introduction
Neat Chemical/Vehicle Storage Recommendations
Dosing Formulation Preparation Procedure
Dosing Formulation Storage Recommendations
Dosing Formulation Analysis Procedure
Protocol
Protocol Amendments
Protocol Deviations
Method Documents
Method Deviations
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Records to he maintained:

Page Sof§

All records, including the protocol, any amendments, and the data and final reports, generated
as a result of analysls of the two test substances evaluated for this study, will be transported to

and maintalned for archival purposes at the following address:

PNNL Records Management
540 Fifth Strest

Richland, WA 99352

PH: 509,375.2340

Approval;
Chemical Repository Study Director 24 [0
Ichael Cobb Dai

Chemical Repository Manager, (&";— Q"’"”LM 2/ 2 é/ o5~

Eric Crecelius, Ph.D. Date
'

Sponsor Representative MM o JAE/’/

David Houchens, Ph.D.  Date 7
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PROTOCOL AMENDMENT Page { of 3
STUDY NUMBER: EDSP.515-01
AMENDMENT NUMBER: A-1

ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT

STUDY NUMBER: EDSP.515-01 DATE: September 8, 2005
AMENDMENT NUMBER: A-1 WAL/STUDY DIRECTOR:
NOTEBOOK NUMBER: N/A Dave Houchens/Michael Cobb

TITLE OF STUDY: Analysis of Test Sub
forWork nmonts §-15
QAPP/PROTOCOL. ID: Work Assignment 515

| AMENDMENT RELATING TO:
1| QAPP QmP [x}__i Protocol
1 _[soP Method '

ORIGINAL DOCUMENT SPECIFICATIONS:
All protocol detzils that will be amended are indicated in bald, underlined, and in a Georgia font.

1. Experimental Design:

21, EeR GEMONSrated
suspens : mL. .25% me lulose. The specitic method employed for
preparation of the suspension of linuron will be the same as the method described on pages 3

and 4 of the Chemislry Report for WA 2-28 (Revised March 28, 2005).

o Formulation accuracy and homogeneity of the linuron suspensions will be tested on
samples collected at liquid levels approximately /3 and 2/3 down from the top of the liquid
teve! in the conlainers (with constant stirving during sampling) using the analytical methods

referenced In Table 2. Sampling wilt be carried outin triplicatelltehvel,

I'he g attaining th ; ation for the

Q  Stability test solutions — Stability testing of phencbarbital will be carried out at the stock
concentration level and the low exposure concentration (as specified in Table 2), stored In the
dark (i.e., same storage conditions of solutions employed in the in-life studies of WA 5-1 5)at
room temperature.  Nominal concentrations to be tested are delineated in Table 2 but the
actual concentrations used for testing will be within £10 percent of the target concentration.

0 Storage and Labefing Requirements of Formulations — Stock farmutations will be stored at

t . Minimally, containers will ba uniquely labeled with the name of the test
substance, the date of preparation, the formulation concentration, and the study number.

2, Data Analysis

Homogeneity of the rons will be based on comparisons of the average of triplicate
analyses at each of the two levels within the suspensions.

3. Acceptance Criterla

The mean linuro i d at the 1/3 and bettom 1
2 0

us m i (1) 0! 0] ity). The overall actual
conceniration must be within 10% of the target concentration for all test results of this study.

DATE: September 8, 2005
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PROTOCOL AMENDMENT Page 2 of 3
STUDY NUMBER: EDSP.515-01
AMENDMENT NUMBER: A-1

AMENDMENT:

Changes are underlined

1. In the Experimental Design Section,
Experimental Design:

2] n an obarbital are suspensions at the concentrations in 0.25%
methvicellulose, The specific method employed for preparation of the suspension of linuron
will be the same as the method described on pages 3 and 4 of the Chemisiry Report for WA 2-
28 (Revised March 28, 2005).

@ Formulation accuracy and homogeneity of the linuron and phenobarbital suspensions will be
tested on samples callected at liquid levels approximately 1/3 and 2/3 down from the top of
the liquid leve! in the containers {with constant stiming during sampling) using the analytical
methods refarenced in Table 2. Sampling will be carried out in triplicate/level.

a Stability test solutions — Stabllity testing of phenabarbital will be carried cut af the stack
cancentration level and the low expesure concentration (as specified in Table 2), stored in the
dark (i.e., same storage conditions of solutions employed in the in-life studiss of WA §-15) at 2
to 8degrees C. Nominal concentrations to be tested are delineated in Table 2 but the actual
concentrations used for testing will be within +10 percent of the target concentration.

0 Storage and Labeling Requirements of Farmulations — Stock formulations will be stored at 2%
8 degrees C. Minimally, contalners will be unlquely labeled with the name of the test
substance, the date of preparatlon, the formulation concentration, and the study number.

2. Data Analysis

Homogeneity of the linuron and phenobarbital suspenslons will be based on comparisons of the
average of triplicate analyses at each of the two fevels within the suspensions.

3. Acceptance Criteria

The mean linurcn and phenobarbital concentrations measured at the top 1/3 and bottom 1/3 of the
suspenslons must be withir 10% of one another (homogeneity). The overall actual concentration
must be within 10% of the target concentration for all test resuilts of this study.

REASON FOR CHANGES:

1. During the workup of the materials for the studies, It was determined that phenobarbital was a
suspension and not a solution at the study concentrations. The storage temperature of the stability
solutions was incorrectly identified as room temperature and should have been specified as 2t0 8
degrees C.

2. With phenobarbital shown to be a suspension, the homogeneity of the suspension requires ,
verification so this test was added to the data analysis section,

3. During method verification, the noise in the analytical method proved too high to allow for a 5%
range of consistency across the suspensions. The value was increase to 10%.

DATE: September8, 2005
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PROTOCOL AMENDMENT Page 30f3
STUDY NUMBER: £DSP.515-01
AMENDMENT NUMBER: A

Approvals:

Work Assignment Leader ‘O@/ /Mv/ Date ?/3’/ o5~
Study Director Date ?// 2;/05
EDSP QA Representative "M/?ﬂ""! ¢ Date __9// sfo5

MSL Laboratory Director @ Z;L.!_c, e Date _@/14 /a5
EDSP Program Management Q’#ﬁ M Date ?/‘o%os’

EDSP Battelle QAM pate 8 -§-05

cc: Send finat appraved coples {o:

MSL QA Manager

EDSP Battelle QAM

DATE: September 8, 2005
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PROTOCOL DEVIATION
STUDY NUMBER: EDSP.515-01
DEVIATION NUMBER; D-{
DATE: January 10, 2006

Page 10f3
ENDOCRINE DISRUPTOR SCREENING PROGRAM DEVIATION FORM
STUDY NUMBER: EDSP.515-01 DATE: January 10, 2008
NDMENT NUMBER: D-4 WAL/STUDY DIRECTOR:
NOTEBOOK NUMBER: NA David Houchens/Michael Cobb

TITLE OF STUDY: Analysis of Test
$§ ngag for Work ignment 5-15

QAPP/PROTOCOL ID: Work Assignment 6-15

f AMENDMENT RELATING 10:
1 | QAPP I[]1]QmP [ T4 [ Protocol
1_Isop- 1.1 Methoed P 1

ORIGINAL DOCUMENT SPECIFICATIONS:
1. Experimental Dosign:
o Sampling schedule. — Samples will be collacted for analysis at initlation of the stability study
{on day of formulation preparation), then on days 7, 14, 21, and 28 of storage (if a test date
fails on a hollday, testing scheduled for that date will be carded out on the closest work day).

2, Table 2 of the protocot listed the c;_\s number for phencbarbital as: 7601-89-0,

3. Study Objective
1. Prepare and validate an analytical method &s required for each of the test sybstances over the
concentration range needed ta measure the target stack concentration and the low exposure
cancentration (if sensitivily allows).

4. Acgoptance Criteria: ) ) R : Cot -
The-mean linuron and phencbarbital concentrations megasured at the top 1/3 and bottom 173 of
the suspensions must be within 10% of one another (homogeneity). The overall actuai

. concentration must be within 10% of the target concentration for all test resulis of this study.

DEVIATION:

1A. The phenobarbital stabiliy study at the 20 mg/mL. levet was terminated aﬂeﬁanalysis_pf the day
21 sample. . whOMY e 3O R

1B. Analysis of the day zero, & mg/ml. phencbarbital, stabifity study sample did not provide usable
resuits. The day zero sample analysis was repeated on tha following day with viable results.
This altered the stabifity study monitoring intervals to 1, 7, 14, and 21 days for the 5 mo/mL
sample. The analysis was terminated on day 21.

2. The correct CAS number for the phenobarbitat Is: 50-06-6

3. The linuron method, developed for a previous study was not valldated with an MDL and spikes
prior to analysis of the formulation.

4. The phenobarbital formulation yielded concentrations that fell out of the 10% agresment
(homogeneity) specification (for the 5 mg/mL day 0 determination and the 20 mg/mL day 7
determination).
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PROTOCOL DEVIATION
STUDY NUMBER: EDSP.515.01
DEVIATION NUMBER: D-1
DATE: January 10, 2006
Page20f3

REASON/AMPACT:

1A.

1B.

The 20 mg/mL phanobarbital test solution remained within the acceptable stability recovery range
at the 14 day sampling interval but fell beiow the acceptable stability range at 21 days. Asa
result of thess findings, the Work Assignment Leader approved termination of the stabllity testing
al 21 days. The 20 mg/mL phenobarbital sample in 0.25% methyiceliulose was deemsd stable
for 14 days.

Due to poor assay performance on day zero, the 5 mg/imL sample was rerun on the following
day. The 5 mg/mL phencbarbital test solution remained within the acceplable stability recovery
range al the 14 day sampling interval but fell below the acceplable stabllify range at 21 days. As
a result of these findings, the Work Assignment Leader approved tetminafion of the stability
testing at 21 days. The 5 mgimL phenobarbitat sample In D.25% methyleallulosa was deemed

stable for 14 days.

Used a previous protocol as a termnplate for the 5-15 protocol and inadvertently left the CAS
number from the previous study in place. No impact,

The linuron concentrations evaluated in the study were at a laval where substantial dilutions were
required prior fo analysis. The system was not challenged from a sensiiivily perspective so the
MDL study was not carried out to reduce time expended on the project. The formulations were
tested without a standard method validation with every expectation of good results and saving
study hours. The formulation results demonsirated good recaveries so the shortcut in this case
was justified. Noimpact. .

Of the 6 homogeneity measurements carried out on the phenobarbital formulations, 4 of them
mel the 10% agresment spacification and two were out (13.2% for the 5 mg/mL. solution on day
2ero and 11.8% for the 20 ma/mL suspension on day 7). The analylical method was somewhat

‘ noisy and though these 2 homogensity results feil out of epec, all the recovery detsrminations
met the 80% to 110% requirement. Based on routine parformance of the analytical method, the
specification was sel too low and should have been set at «/-15% agreement. No impact on

validity of data and conclusions. ’

PROPOSED GORRECTIVE ACTION AND SCHEDULE FOR COMPLETION:

None, beyond this documentation.

ACTIONS TO PREVENT RECURRENCE:

None, bayond this documentation,

RTP00004
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PROTOCOL DEVIATION
STUDY NUMBER: EDSP.515-01
DEVIATION NUMBER: D-1
DATE! January 10, 2006
Page3of3 .

Approval:

Work Asslgnment Leader Z‘M Date _.Z"é“___

Study Director Date 5 éz—é(,

EDSP QA Representative M?_;_‘%:‘ Date __{ ﬂ r,gog

MSL Laboratory Director M Date

EDSP Program Management W P, Date /j/z £d
EDSPBatele GAM  _ \iws FRGLCL  Date 173Uk

ce: Send final approved copies to:
MSL QA Manager
EDSP Batlelle QAM
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APPENDIX C
ANALYTICAL RESULTS OF STABILITY TESTING

Table C1a. Phenobarbital Stability Results in Methylcellul

(Note: All calculations were conducted at full precision in a spreadsheet.)

RTP00004

Page 35

0/16/2005

5010.5 Phen5 T 1 R-1

5010.5 Phen5T 1 R-2 9/16/2005 4014.83 4575.35 91.32% | 10.73%
5010.5 Phen5T1R-3 9/16/2005 4783.11

5010.5 Phen5 B 1 R-1 9/16/2005 6617.12

5010.5 Phen5 B 1 R-2 9/16/2005 4641.06 5220.53 | 104.19% | 23.28%
5010.5 Phen5B 1 R-3 9/16/2005 4403.40

5010.5 Phen§ T 2 R-1 9/22/2005 4407.82

5010.5 Phen5 T2 R-2 9/22/2005 5635.33 4858.00 96.96% | 13.92%
5010.5 Phen5 T2 R-3 9/22/2005 4530.84

5010.5 Phen5 B 2 R-1 9/22/2005 4777.64

5010.5 Phen5 B 2 R-2 9/22/2005 4974.10 4997.89 99.75% | 4.66%
5010.5 Phen5 B 2 R-3 9/22/2005 5241.93

5010.5 Phen5 T 3 R-1 9/29/2006 4799.77

5010.5 Phen5T 3 R-2 9/29/2005 5084.23 4876.26 | 97.32% | 3.74%
5010.5 Phen5 T 3 R-3 9/29/2005 4744.80

5010.5 Phen5 B 3 R-1 9/29/2005 5001.85

5010.5 Phen5 B 3 R-2 9/29/2005 4880.99 484742 | 96.75% | 3.58%
5010.5 Phen5 B 3 R-3 9/29/2005 4659.42

5010.5 Phen5 T 4 R-1 10/6/2005 2914.95

5010.5 Phen5 T4 R-2 10/6/2005 4987.57 3801.39 | 75.87% | 28.10%
5010.5 Phen5 T4 R-3 10/6/2005 3501.65

5010.5 Phen5 B4 R-1 10/6/2005 3051.69

5010.5 Phen5 B 4 R-2 10/6/2005 3612.76 3032.34 | 60.52% | 19.47%
5010.5 Phen5 B 4 R-3 10/6/2005 2432.58

Table C1b. Phenobarbital Stability Results in Methylcellulose Vehicle for 20 1S

20025.5 Phen20 T 1 R-1 9/15/2005 19740.0

20025.5 Phen20T 1 R-2 9/15/2005 18811.8 19404.23 96.90% | 2.65%
20025.5 Phen20 T 1 R-3 9/15/2005 19660.9

20025.5 Phen20 B 1 R-1 9/15/2005 19389.3

200255 Phen20B 1 R-2 9/15/2005 19804.0 19526.40 | 97.51% 1.23%
20025.5 Phen20B 1 R-3 9/15/2005 19375.9

20025.5 Phen20 T 2 R-1 9/22/2005 19076.8

20025.5 Phen20 T 2 R-2 9/22/2005 15395.7 1841727 | 91.97% 14.94%
20025.5 Phen20 T 2 R-3 9/22/2005 20779.3

20025.5 Phen20 B 2 R-1 9/22/2005 20305.6

20025.5 Phen20 B 2 R-2 9/22/2005 21329.3 20550.70 | 102.62% 3.36%
20025.5 Phen20B 2 R-3 9/22/2005 20017.2
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Table C1b. Phenobarbital Stability Results in
Methylce!lulose Vehicle for 20 mg/ml Suspension (continued)

20025.5 9/29/2005

20025.5 Phen20 T 3 R-2 9/29/2005 21813.6 19450.33 97.13% 16.14%
20025.5 Phen20 T 3 R-3 9/29/2005 20649.2

20025.5 Phen20 B 3 R-1 9/29/2005 19974.0

20025.5 Phen20 B 3 R-2 9/29/2005 19288.2 19634.00 98.04% 1.75%
20025.5 Phen20 B 3 R-3 9/29/2005 19639.8

20025.5 Phen20 T 4 R1 10/6/2005 13205.2

20025.5 Phen20 T 4 R-2 10/6/2005 13208.4 13853.43 69.18% 8.08%
20025.5 Phen20 T 4 R-3 10/6/2005 15146.7

20025.5 Phen20B 4 R-1 10/6/2005 14613.7

20025.5 Phen20B 4 R-2 10/6/2005 15899.3 14806.70 73.94% 6.82%
20025.5 Phen20 B 4 R-3 10/6/2005 13907.1

Table C2. Hom

mg/ I Suspension

29940 Lin 30 top R-1 9/21/2005 25012.8
29940 Lin 30 top R-2 9/21/2005 27852.2 27118.17 | 90.58% | 6.83%
20940 Lin 30 top R-3 9/21/2005 28489.5
29940 Lin 30 bttm R-1 9/21/2005 28272.8
29940 Lin 30 bttm R-2 9/21/2005 28243.2 27990.63 | 93.49% 1.66%
29940 Lin 30 bttm R-3 9/21/2005 27455.9

Table C3. MDL and ICV/CCV Recovery Ranges
ff icove

Phenobarbital 77.76 ug/ml 99.3% to 103.6%

Linuron not done 97.7% to 109.3%

Table C4. Summary of
ST. SUBSTANCE “NUMBE!
Phenobarbital 104K2600

Linuron 348-8A 97.69%
Calibration \@Mﬂgﬂ_fgr Phenobarbital
WA515-phen-4ICV | 9/14 20.08 20.15 100.34%
WAS515-phen-2C CC 9/14/2005 20.04 19.90 99.32%
WA515-phen-2C CC 9/14/2005 20.04 20.09 100.27%
WA515-phen-2C CC 9/14/2005 20.04 20.02 99.90%
WAS515-phen2C CC | 9/15/2005 20.04 19.96 99.59%
WA515-phen-2C CC 9/15/2005 20.04 20.20 100.79%
WAS515-phen4 ICV 9/15/2005 20.08 20.49 102.03%
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Table C5a. Calibration Verification _l_)_z:_lta for Pheno_tgarbital (continued)

pect Mea -
WAS515-phen-2C CC | 9/15/2005 20.04 20.39 101.73%
WA515-phen-2C CC | 9/15/2005 20.04 20.46 102.11%
WAS515-phen-2C CC | 9/15/2005 20.04 20.52 102.38%
WAS515-phen-4 ICV 9/16/2005 20.08 20.42 101.69%
WA515-phen-2C CC | 9/16/2005 20.04 20.43 101.97%
WA515-phen-2C CC | 9/16/2005 20.04 20.52 102.38%
WA515-phen-4 ICV 9/22/2005 20.08 20.48 101.87%
WAS515-phen-2C CC | 9/22/2005 20.04 20.27 101.13%
WAS515-phen-2C CC | 9/22/2005 20.04 20.62 102.89%
WAS515-phen-2C CC | 9/22/2005 20.04 20.76 103.59%
WA515-phen-4 ICV 9/29/2005 20.08 20.14 100.30%
WA515-phen-2C CC | 9/29/2005 20.04 20.49 102.24%
WAS515-phen-2C CC 9/29/2005 20.04 20.58 102.70%
WAS515-phen-2C CC | 9/29/2005 20.04 20.69 103.22%
WA515-phen-4 ICV 10/6/2005 20.08 20.42 101.71%
WA515-phen-2C CC 10/6/2005 20.04 20.76 103.58%
WAS515-phen-2C CC 10/6/2005 20.04 20.39 101.74%
WAS515-phen-2C CC 10/6/2005 20.04 20.51 102.36%
Table C5b. Calibration Verification Data for Linuron

WA5154in IVC 9/21/2005 0.503 0.550 109.26%

- WA515in-1C CC 9/21/2005 0.502 0.491 97.72%

WA515-in-1C CC 9/21/2005 0.502 0.494 98.37%

Table C6. Spike Recovery Data for Phenobarbital Analyses

19/
Phenobarbital 5014 WAb15phen5 spk1 | 9/14/2005 | 4829.57 | 96.32%
Phenobarbital 5014 WAS515phen5 spk2 | 9/14/2005 | 4782.08 | 95.37%
Phenobarbital 5014 WAbS15phen5 spk3 | 9/14/2005 | 49807.14 | 97.87%
Phenobarbital 5014 WAB515phen5 spk4 | 9/14/2005 | 4596.80 | 91.68%
Phenobarbital 5014 WAS515phen5 spk5 | 9/14/2005 | 4921.34 | 98.15%
Phenobarbital 5014 Blank Spike-6 9/15/2005 | 4749.35 | 94.72%
Phenobarbital 5014 Blank Spike-7 9/15/2005 | 4570.97 | 91.16%
Phenobarbital 5014 Blank Spike-8 9/22/2005 | 4781.64 | 95.37%
Phenobarbital 5014 Blank Spike-9 9/22/2005 | 4604.21 | 91.83%
Phencbarbital 5014 Blank Spike-10 | 9/29/2005 | 4658.95 | 92.92%
Phenobarbital 5014 Blank Spike-11 9/29/2005 | 4399.57 | 87.75%
Phenobarbital 5014 Blank Spike-12 10/6/2005 | 3109.98 | 62.03%
Phenobarbital 5014 Blank Spike-13 10/6/2005 | 2937.69 | 58.59%

Note: no spikes done with the linuron formulation verification analysis
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APPENDIX D

NEAT CHEMICAL, VEHICLE, AND FORMULATION STORAGE RECOMMENDATIONS

1. Neat Chemical Storage
A. Phenobarbital: Keep tightly closed, store at 2-8°C.
B. Linuron: Keep tightly closed, store in a cool, dry, well-ventilated area — room temperature.

2. Formulation Storage
A. All formulations are to be stored refrigerated (2-8°C).
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APPENDIX E
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ANALYSIS OF LINURON IN METHYLCELLULOSE USING HPLC WITH UV/VIS
DETECTION

1.0 SCOPE AND APPLICATION

This method describes the determination of linuron in 0.25% water solution of
methylcellulose using HPLC/UV/Vis detection. The method was developed for usa in the
analysis of phenobarbital for the EDSP program. The eluent used is an acetonlirile/water

solution.
2.0 DEFINITIONS

Initial Calibration Verffication A standard made from a neat material prepared

{icy) saparately from the calibration standards. Used to
verify the calibration solutions. The neat material
employed for preparation of the ICV ¢an be from the
same source material used for calibration.

Continving Calibration A mid level calibration standard run every after every 10

Vetification (CCV) samples to ensure the instrument remains in calibration.

3.0 RESPONSIBLE STAFF

Researcher/Techniciat - sampla preparation.
Analyst - analysis, calculations
QA Manager or Rapresentative - data verification

4.0 ANALYSIS
4.1 Hardware and Reagents

- Balance capable of welghing 0 0.0001 g
- High performancs liquid chromatograph Agilent 1100 or equivalent
- Phenomenex SYNERG! 4y Hydro-RP 80A 260 X 4.6 mm 4y HPLG
column or equivalent,
- Acetonitrile, HPLC grade or better.
M(ﬂ"-*»vﬁhmbﬂbual. 98% purlly or better.

L&y 1.8mivials
%/ 1 lter amber bottla with Teflon lined fid.

- Variabla positive displacement Pipelters, {o plpstte 0.1 mL and 0.010 mL.
. Volumetric flasks . .

4.2 HPLC Mobile Phase (Eluent)
4.2.1 The mobile phase is 60% acetontrile and 40% water, This can be made by

mixing 600 mi of acstonitrife with 400 mi of water or can be mixed by the HPLG
aquipment.
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4.3 Calibration Solution

4.3.1 A5 point curve is used to calibrate the HPLC over a range that will bracket the
concentration in the stabllity tests. To start, a stack is made at a concentration
of about 1000 pgfml. Approximately 0.0500 grams is welghed into a 50 mL
volumetric flask and diluted to the mark with acelontrile, Record exact
information and give the solution a unique identifying label. Pour the solution
into an appropriate size amber vial with a Teflon lined lid, Stability of the
callbration solutions should be verified at the end of tha test by the analysis of a
riaw (freshly made) solution prepared from the neat material and compared to
the calibration solutions.

4.3.2 Serially dilute the solution made in 4.3.1 to make standards ranging from 0.05
yg/ mL to 5 pg/mL using a solution that will mimic the eluent, 60% acetonitrile,
40% water.

4.4 HPLC Setup
4.4.1 The HPLC pump is set up fo pump af 1.0 mL/min. The mobile phase (sluent) Is

degassed using sither helium sparg egasser The pump run
time should be set to &/nifriies.™ 2

4.4.2 The autosampler is set up o inject 100 yl., p loop is installed. See
instrument manual for setup details. The autosampler is then set to flush the
contaminated surfaces with acetonitrile.

4.4.3 The column used is a Phenomenex SYNERGI 4p Hydro-RP 80A 250 X 4.6 mm
4p HPII;: ;:olumn or equivalent. Pressure fimit on the column Is 3000 PSI
(~210 bar

4.4.4 The detector (either a UVNIs or a diode array detector) set to a wavelength of
260 nm.

4.5 Anaiysis

4.5.1 Prior to the analysis of any samples Imeaﬂly must be demonstrated. A %&?% o
curve is run (minimum of a 4 point curve is needed). An r? value offre
than 0.995 Is necessary before analysis can begin.

4.5.2 Once the calibration Is done, if possible it must be verified with an initia
calibration verification sample (ICV). An indepandent solufion is made and
diluted to the proper concentration so that it is within the calibration range. This
sample Is run and the value obtained should be within 10% of the expected
value,

4.5.3 After the calibration is verified, a continuing calibration verification {CCV)
sample is run. This sample is usually one of the mid-level calibrators. The
value cbtained should be within 10% of the expected value. A CCV should be
run after every 10 samples.

4.54 Ablank should bs prepared with each sampling. The blank is the matrix diluted
as the samples, for this study, ~1 ml of a 0.25% methylcellulose in water
solution is placed in a 25 mi volumetric flask and diluted to the mark with
acetonitrile. 0.01 mi of this is placed into a 1.8 m! autosampler vial and diluted
with 0.99 m! of 60% acslonitrile, 40% water. The blank should be < 3X MDL

(590 4.6:6). 4,51

g Hre,
9% I’:fct

pi
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4.5.5 Method Detection Limit {(MDL) is determined by preparing a sample ata low
congentration, using similar techniques as used to analyze the low
concentration stabllity sample. This is done 7 times and the MDL is the
students T (3.143 for 7 replicates) times the standard deviation of the seven
replicate runs. An MDL should be performed prior to the analysis of any
sample for linuron, Samples with no peak or quantitating at a value less than
the MDL will be reported as the MDL and flagged with a *U.

4.6 Purity

4.6.1 Purily Is determined by sunning a sample of the materia! that is at or near the
top of the demonstrated linearity of the system. All the peaks in the purity
chromatogram are summed. The peak corresponding fo the linuron is then
compared to all the other peaks and the purity is the area of the linuron psak
divided by the sum of the fotal area in the chromatogram (presented as a
percentage). A blank is run priot ta the purity run and the peaks in the purity
run that correlate to peaks in the blank run are eliminated from the caleulation.
This purity should be 88% or greater and should compare favorably to the
purity from the vendor. Note: the limifation of using a2 UV/Vis detector for purity
is that one cannot be certain that the impurities will absorb at the same
wavelength, This purity represents an estimation.

6.0 STABILTY ,J W M

51

52

52

53

A 2.5 g/l. (0.25%) methyl cellulose solution is prepared b)Z;!ding
water fo a 1 liter flask. This solution should be prepared/ day in advance of use.
The flask is placed on a hot plate and a stir bar added. While the solution is being
stirred, add 2.5 grams of methyi cellulose and then heat the solution to bolling. This
process should be closely monitored as the solution must be remaved from the hot
plate immediately when boiling is observed so the matetial doesn't boil over. Allow
the hot plate 1o cool, then replace the methyl cellulose solution on the plate and stir
the solution for about 2 hours (to attain clarity). The solution Is then transferred to a 1
liter volumetric flask and diluted to the mark with deionized water. The solution may
be slightly cloudy at this peint but will become clear by the next day. Store the
solution at 2 to 8 degrees C.

Prior to use, tha linuron is screened so that a uniform suspension can be prepared. A
8ix inch raund 180 pm screen is set up with a collection pan and a cover. The linuron
Is placed on the screen and the screen shaken to push the linuron through the
screen.

A 30 mg/ml. suspensicn is made by weighing 6 grams of linuron Into a 250 mt. amber
bottle with 200 mL. of the methyl cellufose solution prepared in section 5.1 (use a
graduated cylinder to add the methy! cellulose solution). The slurry Is stored at 210 8
degrees C.

Linuron has limited solubility in the methy! celluloss solution and the resutt is the
formation of a suspension. The 250 ml amber boltle is supplied with a stir bar. The
suspension is removed from the refrigerator and placed on a stir plate and sfirred fo
suspend the linuron and warm the sample. Stir suspension for about 60 minutes prior
to sampling, stirring should be vigorous enough to show a slight vortex, it should not
be stirred so vigorously that air is aspirated into the solution (this may cause foaming).
Visual Inspection should show an evenly distributed suspension. Sampling Is done by
taking triple 1 mi aliquots. A 3 ml syringe equipped with a 3.5 inch needle of a wide
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54
5.5

bore (17 gauge or wider) is used to collact the sample. A 25 mi volumetric flask is
tared and using the syringe about 1 ml of the stability suspension is placed into the
volumetric flask and a weight determined (and recorded), Sampling is done at 2
levels in the suspension, the first friplicate is taken at a depth of about one third of the
distance from the top of the suspension. A second triplicate sample is faken from
about two thirds of the way down from the top of the suspension. The volumetric flask
is then filled fo the mark with acetontrile. The flask is agitated and 0.01 mL is
removed and placed into 2 1.8 mL autosampler vial with 0.99 mL of the mobile phase
{see 4.2.1). Cap the vial and mix by agitating.

Slurdes are stored in amber bolties at 2 to 8 degrees C.

Samples should be analyzed on the day of sampling, but if this is not possible,
samples should be stored at 4° C. untll analysls. If samples are not analyzed on the
day of sampling, the actual analysis date and storage conditions shall be
documented.

6.0 DATA ANALYSIS AND CALCULATIONS

6.1

Prlor to analysis of any samples, the instrument is cafibrated with a minimum of a 4
point curve. External standard calculations will be performed. All calculations are
dene using chromatography software supplied with the instrument. If the software
allows the input of a multiplier, determine and enter a multipliar so that the output
reflects the concentration In the stability sample. For the linuron suspension, about 1
ml. of the stabllity sample is diluted with 25 mL. of acetonitrile, then 0.01 mL of this
solution is diluted fo 1 mL with mobile phase. A density of 1 is assumed for the 0.26%
methyl! cellulose and the weight in grams is equal to the volume in milliliters. The
multiptier is determined by dividing the dilution factor of 2500 (0.01 mi of a 25 mL.
solution taken to 1 mL) by the volume of the stability solution removed. Calibration
curve fits can be set to either linear or non-linear {quadratic fit), past experience
indicates that even though the calibration meets linearity criteria, the quantification is
improved with a noninear fit.

7.0 QUALITY CONTROL

74

’d
L
A blank is prepared sampling, this blank is the methyl callulose solution

processed identicallf io the stability solution. If background levels are sutficlently high
(l.e., greater tharn,8'x MDL), this value may be subtracted from the values obtained for
sampies analyzed with that batch. Processing of these samples Is very straight
forward, therefore spikes are optional.

7.2 Aninitial calibration verification (ICV) standard will be analyzed following the

calibration curve. CGontinuing callbration verification standards (CCVs) will be analyzed
after every 10 samples. All samples should be bracketed with a valid CCV. if a CCV
fails, perform system maintenance, recalibrate and rerun the samples not bracketed
with a valid CCV.
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8.0 SAFETY

All analysts fullowing this procedure should be aware of routing laboratory safety concerns,
Including all safety protocols regarding use of chemicals, including the following:

* Gloves, protective clothing and safety glasses should be worn when handling samples
and chemicals.

8.0 TRAINING REQUIREMENTS

10.1All staff performing this analysis should first read this procedure and conduct their first
analysis under the supervision of a staff member who has had previous experience
conducting this or a similar procadure. Staff should demonstrate proficiency In the
pracess prior to parforming the work.

10.2A staff should have recaived training in the handling of chemicals and the use of
fume hoods.

Table 1. Summary of Data Quality Objectives and Corrective Actions

Quality Control Sample Data Quality Obfective Corractive Action
Type {DQO)

Provagural Brank Toss than 9x WDL Re-extrai and enalyze sampie baich. 1T

ore/batoh batch can not be re-extracted and
analyzed, “B" fiag all samples that ave In
the baich. krvestigate sources of bank
cohtamination.

Calibration curve accaptabillty r values greater than or equal to 0.995 1 vahis is outside of citerion, re-
analyzo calibration standards, if s stif
out, parformt :
and/or remake calibration standards and

. — rerun cafibration samples. :

Initid calibration verification (ICV) +7- 10 % ot trve valua Re-calibrate. Must meet DQO in ordarto

standacd; one/balch continue samples.

Cortinuing celbration verscalion 3710 % of thie vaie Re-rin CCV, H stil nok eccaplabia, fo-

:10‘ calibrete and reanalyze affected samples,

one semple o

Repil sample precision; tiplicates will | Precision: 30% as relative standard nRsEarRPDunotaeoepmo.

be analyzed for stabillty, dupiicatefor in- | deviation (RSD) or relative percent resample and reanalyze. If reanalysis

ife deviation (RPOD) date are afill not accaptable, then ** flag
#i6 valias,

Blank or Malrix Spike and spike *| +/- 18% of ttus value #rocoveries are unacceptable, check the

duplicate, one set per batch (opional) spika solition to ansure it has not
degraded, also chack pipeties to ensum

o del aocyrate volumes.
*OQ0 Is based on mitad zample analysis as part of method devslopiment exporiente, and may require trient when more
experionce with the method is avallabis.
Table 2. Data Quallfiers®
U | The analyle wes delecied below the ML Noto: Sampies WhR no peaks aro
reporied as zero.
B
4 i3
Q | The data are questionable.
D Sample diluted for analysls. (role: this procedure cutiinas the difdlion of the
gaomploe. data will not be D Magped uniess diluted other than indicated in this
P),

Tadditional data qualifiers may ba added as nacessary.
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ANALYSIS OF PHENOBARBITAL IN METHYLCELLULOSE USING HPLC WITH

UV/VIS DETECTION

1.0 SCOPE AND APPLICATION

This method describes the determination of phenobarbital in 0.25% waler solution of
methylcellulose using HPLC/UV/Vis detection. The method was developed for use in the
analysis of phenobarbital for the EDSP program. The eluent used is an acetonitrile/water

solution.

2,0 DEFINITIONS

Initial Calibration Verification A standard made from a neat material prepared

{ICV) separately from the calibration standards. Used to
verify the callbration solutions. The neat materiat
employed for preparation of the ICV can be from the
same source material used for calibration.

Continuing Calibration A mid level calibration standard run every after every 10

Verification {CCV) samples to ensure the instrument remalns In caltbration.

3.0 RESPONSIBLE STAFF

Researcher/Technician - sample preparation.
Analyst - analysis, caleulations
(A Manager or Representative - data verification

4.0 ANALYSIS

4.1 Hardware and Reagents

[ N

Balance capable of weighing to 0.0001 g

High performance liquid chromatograph Agilent 1100 or equivalent
Phenomenex SYNERGH 4y Hydro-RP 80A 250 X 4.6 mm 4u HPLC
cofumn or equivalent.

Acetonitrile, HPLC grade or better.

Phencharbital, 98% purity or better.

1.8 mL vials

1 liter arnber bottle with Tefion fined id.

Variable positive displacement Pipetters, to pipette 0.1 mL and 0.010 mL.
Volumetric flasks

4.2 HPLC Mobile Phase (Eluent)

4.2.1 The mobile phase is 50% acetontrile and 50% water. This can be made by
mixing equal volumes of acetonitrile and water or can be mixed by-the HPLC
equipment.
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4.3 Calibration Solution

43.1

43.2

A B point curve is usad to calibrate the HPLC over a ranga that will bracket the
concentration in the stability tests. To start, & stock is made at a concentration
of about 1000 ug/mL. Approximately 0.0500 grams is weighed into a 50 mL
volumefric flask and diluted to the mark with acetonirile. Record exact
information and give the solution & unique identifying label. Pour the solution
into an appropriate slze amber vial with a Teflon iined lid. Stability of the
calibration solutions should be verified at the end of the test by the analysis of a
new {freshly made) solution prepared from the neat material and compared to
the calibration solutions.

Serially dilute the solution made in 4.3.1 fo make standards ranging from 1 ug/
mL to 200 pg/mL using a solution that will mimic the elusnt, 50% avetonitrile,
§50% water. .

4.4 HPLC Setup

4.4

442

443

44.4

The HPLC pump is set up to pump at 1.0 mi/min. The mobile phase {(eluent) is
degassed using either halium sparging or a vacuum degasser. The pump run
time should be set to 8 minutes.

The autosampler is set up to Inject 5 pl.. A 100 pL loop Is installed. See
instrument manual for setup details. The autosampler is then set to flush the
contaminated surfaces with acetonitrite.

The column used is a Phenomenex SYNERG! 4y Hydro-RP 80A 250 X 4.6 mm
4p HPLC column or equivalent. Pressure limit on the colurn is 3000 PSt
{~210 bar).

ngesde!ec(or {either a UV/\Vis or a diode array detector) set to a wavelength of

m.

4.5 Analysis

‘4“'l 451

4.5.2

453

454

Prior to the analysis of any samples, linearity must be demonstrated. A 5 point
rve is run (minimum of & 4 point curve is needed). An r® valus of greater
thar0.995 is necessary before analysis can bagin.
Once the calibretion is done, if possible it must be verified with an initial
callbration verification sample (ICV). An independent solution is made and
diluted to the praper concentration so that it is within the calibralion rangs. This
sample Is run and the value oblained should be within 10% of the expected
value.
After the calibration is verified, a continuing calibration verification (CCV)
sample is run, This sample is usually one of the mid-level! calibrators, The
value obtained should be within 10% of the expected value. A CCV should be
run after every 10 samples.
A blank should be prepared with each sampling. The blank is the matrix diluted
as the samples, for this study, ~1 ml of a 0.25% methylceliulose in water
solution [s placed in a 25 mi volumelric flask and diluted to the mark with
acetonitrile. 0.1 ml of this is placed into a 1.8 mi autasampler vial and diluted
with 0.9 m| of 50% acetonitrile, 50% water. The blank should be < 3X MDL
{see 4.581.5
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4.6.5 Mothod Detection Limit (MDL) is determined by preparing a sample at a fow
concentration, using similar techniques as used to analyze the low
concentration stability sample. This is done 7 times and the MDL is the
students T (3.143 for 7 replicates) times the standard deviation of the seven
replicate runs. An MDL should be performed prior to the analysis of any
sample for phenobarbital. Samples with no peak or quaniitating at a value Jess
than the MDL will be reporied as the MDL and flagged with a “U.

4.6 Purity

4.6.1 Purity is defermined by running a sample of the material that is at or near the
top of the demonstrated finearity of the system. All the peaks in the purity
chromatogram are summed. The peak comresponding to the phenobarbital is
then compared fo all the other peaks and the purity is the area of the
phenobarbital peak divided by the sum of the fotal area in the chromatogram
{presented as a percentage). A blank is run prior to the purity run and the
peaks in the purity run that correlate to peaks in the blank run are eliminated
from the calculation. This purity should be 88% or greater and should compare
favorably to the purity from the vendor. Note: the limitation of using 2 UVMis
delector for purity is that one cannot be certain that the impurities will absorb at
the same wavelength. This purity represents an estimation.

5.0 STABILITY ’j

5.1

52

52

53

A 2.5 g/l (0.25%}) methyl cellulose solution is prepared byAdding 706-L. of deionized
water to a 1 liter flask. This solution should be prepared/a day In advance to use.
The flask is placed on a hot plate and a stir bar added. Whila the solution is being
stirred, add 2.5 grams of methyl celiutose and then heat the solution to boiling. This
process should be closely monitored as the solution must be rernoved from the hot
plate immediately when bailing is observed so the material doasn’t boil over. Allow
the hot plate to cool, then replace the methyl cellulose solution on the plate and stir
the solution for abaut 2 hours (to attain clarly). The solution is then transferred to a 1
liter volumetric flask and diluted to the mark with defonized water. The solution may
be slightly cloudy at this point but will become clear by the next day, Stors the
solution at 2 1o 8 degrees C.

Prior to use, the phenobarbital is screened so that a uniform suspension can be
prepared. A six inch round 180 pm screen is set up with a collection pan and a cover.
The phenobarbital is placed on the screen and the screen shaken to push the
phenobarbital through the screen.

Stability for phenobarbital is to run for 28 days. Two stability suspensions are
prepared. A 5 mg/ml. suspension is made by welghing 1 gram of phenobarbital into a
250 mL amber bottle with 200 mL of the methyt celiulose solution prepared in section
5.1 (use a graduated cylinder to add the methyl cellulose solution). A 20 mg/mL
suspension is prepared by weighing 4 grams of phenobarbital into a 250 mL amber
bottle and adding 200 mL of the methyl cellulose solution (section 6.1). Stability
solutions are stored at 2 {o 8 degrees C.
Phenabarbital has limited solubility in the methyl cellulose solution and the result is
the formation of a suspension. The 250 ml amber bottle is supplied with a stir bar.
The suspension is removed from the refrigerator and placed on a stir plate and stirred
1o suspend the Phenobarbital and warm the sample. Stir suspension for about 60
minutes prior to sampling, stirring should be vigorous enough to show a slight vortex,
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it should not be stired so vigorously that air is aspirated into the solution {this may
cause foaming). Visuat inspection should show an evenly distributed suspension.
Sampling is done by taking triple 1 ml aliquots. A 3 ml syringe equipped with a 3.5
inch needle of a wide bore {17 gauge or wider) is used fo coliect the sample. A 25 ml
volumetric flask is tared and using the syringe about 1 ml of the stability suspension is
placed into the voiumetric flask and a weight determined (and recorded). Sampling is
done at 2 levels in the suspension; the first triplicate is taken at a depth of about one
third of the distance from the top of the suspension. A second triplicate sample is
taken from about two thirds from the top of the suspension. The volumetric flask is
then filled to the mark with acetontrile. Tha flask is agitated and 0.1 mil Is removed
and placed info a 1.8 mL autosampler vial with 0.9 mL. of the mobile phase (see
4.2.1). Gap the vial and mix by agitating.

5.4 Stability sofutions are stored in amber bottles at 2 to 8 degress C.

5.5 Samples should be analyzed on the day of sampling, but if this is not possible,
samples should be stored at 4° C. until analysis. If samples are not analyzed on the
day of sampling, the actual analysis date and storage conditions shall be
documented.

6.0 DATA ANALYSIS AN

6.1 Prior to analysis of any samples, the instrument is calibrated with a minimum of a 4
point curve. External standard calculations will be performed. All calculations are
done using chromatography software supplied with the instrument. If the software
aliows the input of a multiplier, determine and enter a multipler so that the output
reflects the concentration in the stability sample. For phenobarbita! stabflity, about 1
ml of the stability sample is diluted with 25 mL of acetonitrile, then 0.1 ml of this
solution Is diluted to 1 mi with mobile phase. A density of 1 is assumed for the 0.25%
methyl cellulose and the weight in grams is equal to the volume In milliliters. The
muttiplier is determined by dividing the dilution factor of 250 (0.1 mi of a 25 m! solution
taken to 1 mi)by the volume of the stabllity solution. Calibration curve fils can be set
to either linear or non-linear (quadratic fit), past experience indicates that even though
the calibration meets linearity criteria, the quantification is improved with a non-linear
fit.

7.0 QUALITY CONTROL

7.1 Ablank Is prepared each sampling, this blank is the methy! cellulose solution
processed identicallyf to the stability solution. If background levels are sufficlently high
{i.e., greater than &'x MDL), this value may be subtracted from the values obtained for
samples analyzed with that batch. Processing of these samples is very straight
forward, therefore spikes are optional.

7.2 AnInitial callbration verification (ICV) standard will be analyzed following the
calibration curve. Cantinuing calibration verification standards (CCVs) will be analyzed
after evary 10 samples. All samples should be brackeled with a valid CCV. If a CCV
fails, perform system maintenance, recalibrate and rerun the samples not bracketed
with a valid CCV.
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80 SAFETY

All analysts following this procedure should be aware of routine laboratory safety concems,
including all safety protocols regarding use of chemicals, including the following:

» Gloves, protective clothing and safety glasses should be worn when handling samples
and chemicals.

9.0 TRAINING REQUIREMEN

10.1Al staff performing this analysis should first read this procedure and conduct their first
.analysls under the suparvision of a staff member who has had previous experlence
conducting the procedure. Staff should demonstrate proficiency In the process prior
to performing the work.

10.2Al staff should have received training in the handling of chemicals and the use of
fume hoods.

Table 1. Summary of Data Quallty Objectives and Corractive Actions

Quality Control Sample Data Quality Objective Corrective Action
Type (DQO)
Praceduml Blank Less than 3 XMOL Re-axiract snd anelyzs sampie batch. 1
one/batch batch can not be re-extracted and

snalyzed, "B" Rag all samples thal are in

the batch. {nvestigate sources of bignk

Calibration curva accaptabiiity r values gireator than ot equal to 0.995 1 vaiia I5 outside of criterion, Te-
analyze calibration stendards, i s stil

ou,
andlot remake callbration standards and

T fenn calbration A
Initial calibration verification (ICV} * /- 10 % of true vakie fbrate. Must meet DOO in order to
standard: one/batch oontinue process| es.
Continuing calfration veritication 4/ - 10 % of bue value 'y not accepiable, re-
standards; calibrete and reanalyze affected samples.
one. 10® sampie anal e
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APPENDIX F
ANALYTICAL METHOD DEVIATIONS
The following method deviations were filed:

1. EDSP.H4-033-01 — Section 4.5.5 of the method outlines the procedure for carrying out an
MDL. An MDL was not done for the Linuron method. The low calibration standard was used to
determine that system sensitivity was sufficient for sample analysis. The signal levels were very
high for the concentrations evaluated and the method had been used in a previous study with
good resuits. As a result, to minimize hours expended on the project, the analyst decide to
bypass the MDL determination.
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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.

MV D ey 3]0k

Dorothy Savage, g.S./Date
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 Agency. Federal Insecticide, Fungicide and Rodenticide Act / Toxic
Substances Control Act (FIFRA/TSCA); Good Laboratory Practice Standards; Final
Rule. 40 CFR Part 160/Part 792.

Ministry of Agriculture, Forestry and Fisheries, Japan (MAFF). Good Laboratory
Practice (GLP) standards for agricultural chemicals. Agricultural Protection Bureau Ref.
No. 11-Nousan-No.6283. October 1, 1999; last revised June 30, 2003 Ref. No.
15-Sesian-2460.

OECD Environmental Directorate. OECD Principles of Good laboratory practices
[C(97)186/Final] (1998); Environmental Health and Safety Division.

Principal Investigator:

_A.p%ﬁﬁ,(}ﬁﬂ/v 3/l

Dorothy Savage, EgS./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 U.S. Environmental
Protection Agency, the Japanese Ministry of Agriculture, Forestry and Fisheries, and the
OECD Directorate. 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

10/11/2005 Laboratory 10/11/2005 10/12/2005  01/12/2006 01/12/2006
Procedure

01/04-05/2005 Data 01/10/2006  01/11/2006  01/12/2006 01/12/2006

01/04-05/2005 Draft Final 01/10/2006  01/11/2006  01/12/2006 01/12/2006
Report

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.

///// ——

Theresa A Donegan M.S.m
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6. ANALYTICAL REFERENCE STANDARD
CHARACTERIZATION/STABILITY

Compound Phenobarbital

Physical Description: White Powder

Storage Conditions: Ambient temperature

Lot Number: 104K2600

Date Received: 15-Sep-2005

Expiration/Retest Date: 28-Feb-2010

Amount Received: g

Received by: Charles River Laboratories
Preclinical Services, Pennsylvania

Manufacturer: Sigma-Aldrich

Purity: 99.1%

Compound Linuron

Physical Description: White Solid

Storage Conditions: Ambient temperature

Lot Number: 348-8A

Date Received: 15-Sep-2005

Expiration/Retest Date: 31-Aug-2008

Amount Received: g

Received by: Charles River Laboratories
Preclinical Services, Pennsylvania

Manufacturer: ChemService, Inc.

Purity: 99.5%

6.1. Characterization and Stability

The characterization of the analytical reference standards are the responsibility of their
respective supplier, as are the methods of synthesis, fabrication or derivation and stability
determinations.
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7. ARCHIVAL STORAGE

The original final report and raw data will be maintained for a minimum period of one
year following submission of the final report in the Charles River Laboratories
Preclinical Services Archives department located in Horsham, PA. After one year,
storage disposition will be negotiated with the Sponsor. The Sponsor will be notified
prior to disposal of any original study data. Archival material will be indexed by
Report No. RTPO0004A A-05-1104.
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PART A: METHOD VALIDATION AND FORMULATION SAMPLE ANALYSIS
FOR LINURON IN 0.25% METHYLCELLULOSE

8. ABSTRACT

Procedures were developed and validated for the analysis of Linuron in 0.25%
methylcellulose formulations. The procedures involve analysis of the compound by High
Performance Liquid Chromatography (HPLC) with Ultraviolet (UV) detection.

The procedures are applicable for the analysis of dose formulations at concentrations
from 0.58 to 43 mg/mL of Linuron in 0.25% methylcellulose. Validation of the
formulation analysis was performed using one concentration range of matrix-matched
standards spanning approximately 0.005 to 0.05 mg/mL of linuron in diluent. Linearity,
accuracy and precision for the analysis were confirmed. Dose formulations were diluted
into the calibration range with a 60:40, ACN:Water (v:v) (diluent).

The Lower Limit of Quantitation (LLOQ) of the method was 0.005 mg/mL linuron in
diluent, the lowest calibration standard. The Limit of Detection (LOD) was estimated to
be approximately 0.000014 mg/mL of linuron in diluent, calculated before any
corrections for dilution factors. Analysis of replicate blank vehicle samples indicated no
interference peaks.

Overall, results for this validation indicate that the assay procedures were sufficiently
linear, reproducible and accurate to support dose formulation analyses.

Samples for this project were analyzed for concentration and homogeneity verification
according to the method described in the Charles River Laboratories Preclinical Services,
Massachusetts Laboratory Method (LM) for the “Analysis of Linuron in 0.25%
Methylcellulose Dose Formulations by HPLC-UV” LM LINROO. A copy of the most
recent LM revision is included in Appendix B. Results indicated that the formulations
were prepared accurately.
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9. INTRODUCTION

The objective of this project was to develop and validate analytical procedures for the
determination of levels of linuron in 0.25% methylcellulose. This procedure was used to
analyze formulation samples from Charles River Laboratories Preclinical Services,
Pennsylvania study RTP00004.

9.1. Experimental Design

The procedures described here involve analysis of linuron by HPLC with UV detection.
Calibration standards were prepared at known concentrations and analyzed to determine
the accuracy, precision, specificity, linearity and limits of quantitation and detection for
the method. Formulations received from Charles River Laboratories Preclinical Services,
Pennsylvania were analyzed for concentration and homogeneity verification.

10. MATERIALS AND METHODS

10.1. Computer Software

The HPLC data were 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.

10.2. Instrumentation

Pump: PerkinElmer Series 200
Autosampler: PerkinElmer Series 200
Column: Phenomenex Synersi, 4 pm, Hydro RP, 250 mm x 4.6 mm
Column Heater: PerkinElmer Series 200
Detector: PerkinElmer Series 200

10.3. Preparation of Reagents and Standards

Refer to the Laboratory Method in Appendix B for the preparation of reagents and
standards. During the method validation, the lowest and highest calibration standards
were prepared in quadruplicate and the blank was prepared in triplicate.

10.4. Analytical Formulations for the 0.3 mg/mL Dilutions

One stock solution of linuron was prepared at approximately 0.3 mg/mL by weighing
approximately 30 mg of linuron with 1 mL of vehicle into a 100 mL volumetric flask and
diluting to volume with diluent 1. Replicate dilution verification solutions were prepared
by pipetting 1.0 mL aliquots of the stock into four individual 10 mL volumetric flasks.
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The final solutions were brought to volume with diluent containing 1% vehicle and
mixed.

Resultant concentrations were approximately 0.03 mg/mL of linuron in extract solution.
Aliquots of each solution were transferred into individual autosampler vials.

10.5. Preparation of Dose Formulation Samples

Samples from Charles River Laboratories Preclinical Services, Pennsylvania study
RTP00004 were received on October 8 and 19, 2005. The samples were received in
individual vials, each containing approximately 1 mL, and all were in good condition.
All samples were received on cold packs. Those samples which were not analyzed
immediately were stored refrigerated until analysis. Refer to the Laboratory Method in
Appendix B for the procedures concerning preparation of samples for analysis.

Refer to the Laboratory Method in Appendix B for chromatographic conditions and
calculations.

11. RESULTS AND DISCUSSION

11.1. Method Development
The methods were developed using general methodology provided by the Sponsor.

11.2. Validation Results
Refer to Table 1 for tabulated results.

11.2.1. Recovery
Recovery was not evaluated since sample preparation did not utilize extraction or
precipitation.

11.2.2. Linearity

The assay was linear within the range tested of approximately 0.005 to 0.05 mg/mL of
linuron in mobile phase. Refer to the plot in Figure 1, which shows the unweighted
linear regression graph with the actual calibration standard data points for the validation
analysis run. Linearity was also demonstrated by the correlation coefficient obtained,
which was greater than 0.999, and the lack of bias in the calculated percent error values
for the calibration standards. These percent errors ranged from -1.0% to +1.0%.

11.2.3. Accuracy

Accuracy of the method was evaluated by the analysis of four replicates of the analytical
formulations solutions. Mean concentrations found during the run were compared to
theoretical concentrations and expressed as percent errors. A value of 0.7% was
obtained. Accuracy of the method was also evaluated by the back-calculated results for
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the calibration standards using the linear regression standard curve. Concentrations were
compared to theoretical concentrations and expressed as percent errors. These percent
errors ranged from -1.0% to +1.0%. Mean accuracy values at the low and high end of
the calibration range were -0.5% and 0.1%, respectively.

11.2.4. Precision

Within the run, precision was evaluated by the analysis of four replicates dilution
verification solutions. The relative standard deviations (RSD) of the replicates were
calculated. A value of 0.4% RSD was obtained for the dilution verification solutions.
Precision was evaluated by the analysis of replicate low and high concentration
calibration standards. The RSDs of the replicates were calculated. Values of 0.1% and
0.2% were obtained for the low and high calibration standards, respectively.

11.2.5. Sensitivity

The Lower Limit of Quantitation (LLOQ) for the analysis was defined as 0.005 mg/mL
of linuron in diluent, the lowest calibration standard. The RSD obtained for
quadruplicate calibration standards at this level was determined to be 0.1%. The LOD for
undiluted samples was estimated to be 0.000014 mg/mL, calculated as three times the
standard deviation of the back-calculated concentration of the low calibration standard.

11.2.6. Specificity

Specificity was demonstrated by the lack of any significant interfering chromatographic
peaks found in three blank vehicle samples. Refer to Figure 3 for an example
chromatogram.

11.2.7. Summary
Overall, results for the validation indicated that the procedure was sufficiently linear,
reproducible, accurate and specific to support analyses of dose formulation samples.

11.3. Concentration and Homogeneity Results

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

11.3.1. Concentration
Test article samples prepared on October 7 and 18, 2005, were within acceptable limits of
+15%.

11.3.2. Homogeneity
Homogeneity was determined for all dose formulation concentration levels. Mean
concentration results from samples taken from the top, middle and bottom of the

Page 202



RTP00004

Project Number: RTPOO004AA Page 15

Final Report For Charles River Laboratories Preclinical Services

formulations were calculated. Homogeneity RSD was calculated by determining the
percent relative standard deviation of the three mean values. All of the pre-study results
were within the acceptable range of <5% RSD except the 20 mg/mL formulation. The
values obtained were 2.6%, 6.9% and 4.1% for the 10, 20 and 30 mg/mL formulations,
respectively. All of the start of study results were within the acceptable range of <5%
RSD. The values obtained were 1.8%, 2.1% and 3.4% RSD for the 10, 20 and 30 mg/mL
formulations, respectively.

PART B: METHOD VALIDATION AND FORMULATION SAMPLE ANALYSIS
FOR PHENOBARBITAL IN 0.25% METHYLCELLULOSE

12. ABSTRACT

Procedures were developed and validated for the analysis of phenobarbital in 0.25%
methylcellulose formulations. The procedures involve analysis of the compound by High
Performance Liquid Chromatography (HPLC) with Ultraviolet (UV) detection.

The procedures are applicable for the analysis of dose formulations at concentrations
from 0.29 to 43 mg/mL of phenobarbital in 0.25% methylcellulose. Validation of the
phenobarbital formulation analysis was performed using one concentration range of
matrix-matched standards spanning approximately 0.01 to 0.1 mg/mL of phenobarbital in
50:50, ACN: Water, (v:v) (diluent). Linearity, accuracy and precision for the analysis
were confirmed. Dose formulations were diluted into the calibration range with diluent.

The Lower Limit of Quantitation (LLOQ) of the method was 0.01 mg/mL phenobarbital
in diluent, the lowest calibration standard. The Limit of Detection (LOD) was estimated
to be approximately 0.000099 mg/mL of phenobarbital in diluent, calculated before any
corrections for dilution factors. Analysis of replicate blank vehicle samples indicated no
interference peaks.

Overall, results for this validation indicate that the assay procedures were sufficiently
linear, reproducible and accurate to support dose formulation analyses.

Samples for this project were analyzed for concentration and homogeneity verification
according to the method described in the Charles River Laboratories Preclinical Services,
Massachusetts Laboratory Method (LM) for the “Analysis of Phenobarbital in 0.25%
Methylcellulose Dose Formulations by HPLC-UV”, LM PHBT00. A copy of the most
recent LM revision is included in Appendix B. Results indicated that the formulations
were prepared accurately.
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13. INTRODUCTION

The objective of this project was to develop and validate analytical procedures for the
determination of levels of phenobarbital in 0.25% methylcellulose. This procedure was
used to analyze formulation samples from Charles River Laboratories Preclinical
Services, Pennsylvania study RTP00004.

13.1. Experimental Design

The procedures described here involve analysis of phenobarbital by HPLC with UV
detection. Calibration standards were prepared at known concentrations and analyzed to
determine the accuracy, precision, specificity, linearity and limits of quantitation and
detection for the method. Formulations received from Charles River Laboratories
Preclinical Services, Pennsylvania were analyzed for concentration and homogeneity
verification.

14. MATERIALS AND METHODS

14.1. Computer Software

The HPLC data were 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.

14.2. Instrumentation

Pump: PerkinElmer Series 200
Autosampler: PerkinElmer Series 200
Column: Phenomenex Synergi, C18, 4 um, 250 mm x 4.6 mm
Column Heater: PerkinElmer Series 200
Detector: PerkinElmer Series 200

14.3. Preparation of Reagents and Standards

Refer to the Laboratory Method in Appendix B for the preparation of reagents and
standards. During the method validation, the lowest and highest calibration standards
were prepared in quadruplicate and the blank was prepared in triplicate.

14.4. Analytical Formulations for the 0.8mg/mL Dilutions

One stock solution of phenobarbital was prepared at approximately 0.8 mg/mL by
weighing approximately 8 mg of phenobarbital with 0.4 mL of vehicle into a 10 mL
volumetric flask and diluting to volume with diluent 1. Replicate dilution verification
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solutions were prepared by pipetting 1.0 mL aliquots of the stock into four individual 20
mL volumetric flasks. The final solutions were brought to volume with diluent
containing 4% vehicle and mixed.

Resultant concentrations for the solutions were approximately 0.04 mg/mL of
phenobarbital in extract solution. Aliquots of each solution were transferred into
individual autosampler vials.

14.5. Preparation of Dose Formulation Samples

Samples from Charles River Laboratories Preclinical Services, Pennsylvania were
received on October 8 and 19, 2005. The samples were received in individual vials, each
containing approximately 1 mL, and all were in good condition. Those samples which
were not analyzed immediately, were stored refrigerated until analysis. Refer to the
Laboratory Method in Appendix B for the procedures concerning preparation of samples
for analysis.

Refer to the Laboratory Method in Appendix B for chromatographic conditions and
calculations.

15. RESULTS AND DISCUSSION

15.1. Method Development
The methods were developed using general methodology provided by the Sponsor.

15.2. Validation Results
Refer to Table 2 for tabulated results.

15.2.1. Recovery
Recovery was not evaluated since sample preparation did not utilize extraction or
precipitation.

15.2.2. Linearity

The assay was linear within the range tested of approximately 0.01 to 0.1 mg/mL of
phenobarbital in mobile phase. Refer to the plot in Figure 2, which shows the
unweighted linear regression graph with the actual calibration standard data points for the
validation analysis run. Linearity was also demonstrated by the correlation coefficient
obtained, which was greater than 0.999, and the lack of bias in the calculated percent
error values for the calibration standards. These percent errors ranged from -1.4% to
+0.7%.
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15.2.3. Accuracy

Accuracy of the method was evaluated by the analysis of four replicates of the low
concentration dilution verification solutions. Mean concentrations found during the run
were compared to theoretical concentrations and expressed as percent errors. A value of
+1.0% was obtained. Accuracy of the method was also evaluated by the back-calculated
results for the calibration standards using the linear regression standard curve.
Concentrations were compared to theoretical concentrations and expressed as percent
errors. These percent errors ranged from -1.4% to +0.7%. Mean accuracy values at the
low and high end of the calibration range were -0.9% and -0.1%, respectively.

15.2.4. Precision

Within the run, precision was evaluated by the analysis of four replicates of the low and
high concentration dilution verification solutions. The relative standard deviations
(RSD) of the replicates were calculated. A value of 0.5% RSD was obtained for the
dilution verification solutions. Precision was evaluated by the analysis of replicate low
and high concentration calibration standards. The RSDs of the replicates were
calculated. Values of 0.3% and 0.5% were obtained for the low and high calibration
standards, respectively.

15.2.5. Sensitivity

The Lower Limit of Quantitation (LLOQ) for the analysis was defined as 0.01007 mg/mL
of phenobarbital in diluent, the lowest calibration standard. The RSD obtained for
quadruplicate calibration standards at this level was determined to be 0.3%. The LOD for
undiluted samples was estimated to be 0.000099 mg/mL, calculated as three times the
standard deviation of the back-calculated concentration of the low calibration standard.

15.2.6. Specificity

Specificity was demonstrated by the lack of any significant interfering chromatographic
peaks found in three blank vehicle samples. Refer to Figure 4 for an example
chromatogram.

15.2.7. Summary
Overall, results for the validation indicated that the procedure was sufficiently linear,
reproducible, accurate and specific to support analyses of dose formulation samples.

15.3. Concentration and Homogeneity

Refer to the Dose Formulation Analysis Reports in Appendix A for details. Each 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
sample identification.
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15.3.1. Concentration
Test article samples prepared on October 7 and 18, 2005, which were used for dosing,
were within acceptable limits of +15% error.

15.3.2. 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 RSD was calculated by determining the
percent relative standard deviation of the three mean values. All of the pre-study results
were within the acceptable range of <5% RSD. The values obtained were 2.9%, 4.2%
and 2.0% for the 5, 10 and 20 mg/mL formulations, respectively. All of the start of study
results were within the acceptable range of <5% RSD. The values obtained were 3.3%,
0.7% and 0.1% RSD for the 5, 10 and 20 mg/mL formulations, respectively.
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Analyzed on October 3, 2005

Table 1. Linuron Validation Results

Concentration in mg/mL

Calibration Standard Results:

Standard Theoretical
Description Concentration Area
Blank a 0 0
Blank b 0 0
Blank ¢ 0 0
Cal Std Ala  0.005022 485570
Cal Std Alb  0.005022 486538
Cal Std Alc  0.005022 485686
Cal Std Ald  0.005022 486098
Cal Std B1 0.009970 972415
Cal Std A2 0.02009 1936093
Cal Std B2 0.02991 2889657
Cal Std A3 0.04018 3820435
Cal Std B3a 0.04985 4778002
Cal Std B3b 0.04985 4795005
Cal Std B3¢ 0.04985 4793879
Cal Std B3d 0.04985 4798683

ND = None Detected

Response Concentration

%

Found Error
ND
ND
ND
0.004994 -0.6%
0.005004 -0.4%
0.004995 -0.5%
0.005000 -0.4%
0.01007 +1.0%
0.02012 +0.1%
0.03007 +0.5%
0.03978 -1.0%
0.04976 -0.2%
0.04994 +0.2%
0.04993 +0.2%
0.04998 +0.3%

Page 209

95881000
6729.6
0.99997
12

Mean %
Error
-0.5%
0.1%



RTP00004

Project Number: RTPOO004AA Page 22

Final Report For Charles River Laboratories Preclinical Services

Table 1. Linuron Validation Results (Concluded)
Analyzed on October 3, 2005
Concentration in mg/mL

Analytical Formulation / Dilution Verification Results:

Theoretical Concentration Replicate Response Concentration
0.3081 A 2974925 0.3096
B 2970223 0.3091
C 2987788 0.3109
D 2994404 0.3116
Mean: 0.3103
RSD: 0.4%
% Error: 0.7%
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Table 2. Phenobarbital Validation Results
Analyzed on September 29, 2005

Concentration in mg/mL

Calibration Standard Results:

Standard Theoretical Response Concentration %
Description Concentration  Area Found Error
Blank a 0 0 ND
Blank b 0 0 ND
Blank ¢ 0 0 ND Slope:
Cal Std Ala  0.01007 115747 0.009999 -0.7% Y-Int:
Cal Std Alb 0.01007 115589 0.009985 -0.8% Corr:
Cal Std Alc 0.01007 114938 0.009927 -1.4% n:
Cal Std Ald  0.01007 115656 0.009991 -0.8%
Cal Std B1 0.02016 230920 0.02029 +0.6%
Cal Std A2 0.04027 456512 0.04046 +0.5%
Cal Std B2 0.06048 680727 0.06050 +0.0%
Cal Std A3 0.08054 911070 0.08109 +0.7%
Cal Std B3a 0.1008 1129716 0.1006 -0.2% Response
Cal Std B3b 0.1008 1137627 0.1013 +0.5% Std RSD
Cal Std B3¢ 0.1008 1125956 0.1003 -0.5% Al  03%
Cal Std B3d 0.1008 1127075 0.1004 -04% B3 0.5%

ND = None Detected
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Table 1. Phenobarbital Validation Results (Concluded)
Analyzed on September 29, 2005
Concentration in mg/mL

Analytical Formulation / Dilution Verification Results:

Theoretical Concentration Replicate Response Concentration
0.8090 A 458577 0.8129
B 461305 0.8178
C 460146 0.8157
D 464330 0.8232
Mean: 0.8174
RSD: 0.5%
% Error: 1.0%
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Figure 1. Standard Curve for Linuron Validation Run
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Figure 2. Standard Curve for Phenobarbital Validation Run
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Figure 3. Linuron Example Chromatogram

Study #: RTPO0O004AA Analysis Date: October 3, 2005
Batch ID: RTP00004AA-1-022-1 Flow Rate: 1.0 mL/min
Injection Volume: 20 pul Guard Column: N/A

Detection: UV @ 250 nm
Column: Phenomenex, Synergi 4, Hydro-RP 250 x 4.6nnm 4pm
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Figure 4. Phenobarbital Example Chromatogram

Study #: RTP0O0004AA Analysis Date: September 29, 2005
Batch ID: RTP0O0004AA-1-014-1 Flow Rate: 1.0 mL/min
Injection Volume.: 10 pL Guard Column: N/A
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Column: Phenomenex, Synergi 4p, Hydro-RP 250 x 4.6nnm 4pum
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Appendix A. Dose Formulation Analysis Reports
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DOSE FORMULATION ANALYSIS REPORT

Sponsor: Battelle

Study Facility: Charles River Laboratories Preclinical Services, Pennsylvania
Protocol Number: RTP00004

Analyte: Phenobarbital

Analytical Facility: Charles River Laboratories Preclinical Services, Massachusetts
Batch ID: RTP0O0004AA-1-032-1

Sampling Criteria: Pre-Study Homogeneity and Concentration Analysis
Vehicle: 0.25% Methylcellulose

Storage Conditions: 5+3°C

Laboratory Method: LM # PHBTO00 (Draft) Revision 00

Analysis Date: October 10, 2005

RESULTS: (Concentrations in mg/mL)

CALIBRATION STANDARDS

Standard Nominal Response Calculated % "X"= Criteria Standard

Description  Cong, Area Conc. Bias Exclude Limit Pass/Fail
Cal Std A1 0.01022 93958 0.01003 -1.9% 5% PASS
Cal Std B1 0.02068 186171 0.02052 -0.8% 5% PASS
Cal Std A2 0.04088 369385 0.04134 +1.1% 5% PASS
Cal Std B2 0.06204 550864 0.06197 -0.1% 5% PASS
Cal Std A3 0.08176 727063 0.08200 +0.3% 5% PASS
Cal Std B3 0.1034 912965 0.1031 -0.3% 5% PASS

CHECK STANDARDS

Standard ~ Nominal Response Dilution Conc. %  Criteria Standard

Description Conc. Area Factor Found Bias Limit Pass/Fail
Check Std A3 0.08176 723715 1 0.08162 -0.2% 5.0% PASS

Check Std A3 0.08176 724725 1 0.08173 -0.0% 5.0% PASS
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Analysis of Phenobarbital in 0.25%
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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

Group 5 Top 10/07/05 5 A 367715 126.5 5.207 5132 +2.6%
B 360860 125.2 5.056

Group 5 Mid 10/07/05 5 A 358346 125.8 5.041 5.051 +1.0%
B 360236 125.6 5.06

Group 5 Bot 10/07/05 5 A 390238 123.2 5.385 5.339 +6.8%
B 402496 117.3 5.292

Group 6 Top 10/07/05 10 A 717387 125.4 10.14 10.72 +7.2%
B 722456 138.5 11.29

Group 6 Mid 10/07/05 10 A 702684  124.1 9.832 9.867 -1.3%
B 698970 125.6 9.901

Group 6 Bot 10/07/05 10 A 764292 121.8 10.50 1041 +4.1%
B 762411 120.0 10.32

Group 7 Top 10/07/05 20 A 711663  249.1 19.99 20.03 +0.2%
B 719920 2473 20.07

Group 7Mid 10/07/05 20 A 722771  244.1 19.89 19.79 -1.1%
B 699614  249.6 19.69

Group 7 Bot  10/07/05 20 A 738019  243.6 20.28 20.59 +3.0%
B 737530 2513 20.90

HOMOGENEITY
Nominal Grand
Sample Sample Mean %
Description Conc. Conc. RSD Error
Group 5 5 5174 2.9% 3.5%

Group 6 10 1033 42% 3.3%
Group 7 20 20.14 2.0% 0.7%

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

Page 221



RTP00004

Project Number: RTPOO004AA Page 34
Final Report For Charles River Laboratories Preclinical Services

DOSE FORMULATION ANALYSIS REPORT

Sponsor: Battelle

Study Facility: Charles River Laboratories Preclinical Services, Pennsylvania
Protocol Number: RTP00004

Analyte: Linuron

Analytical Facility: Charles River Laboratories Preclinical Services, Massachusetts
Batch ID: RTPO0O004AA-1-033-1

Sampling Criteria: Pre-Study Homogeneity and Concentration Analysis
Vehicle: 0.25% Methylcellulose

Storage Conditions: 5+3°C

Laboratory Method: LM # LINROO Revision 00 (draft LM)

Analysis Date: October 10, 2005

RESULTS: (Concentrations in mg/mL, ND = None Detected)

CALIBRATION STANDARDS

Standard Nominal Response Calculated % "X"= Criteria Standard

Description  Conc. Area Conc. Bias Exclude Limit Pass/Fail
Cal Std A1 0.004880 351113  0.004817 -1.3% 5% PASS
Cal Std B1 0.009516 684059  0.009532 +0.2% 5% PASS
Cal Std A2 0.01952 1395700 0.01961 +0.5% 5% PASS
CalStd B2 0.02855 2030983  0.02861 +0.2% 5% PASS
Cal Std A3 0.03904 2753978  0.03885 -0.5% 5% PASS
Cal Std B3  0.04758 3376410 0.04767 +0.2% 5% PASS

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

Check Std A3 0.03904 2757019 1 0.03889 -0.4% 5.0% PASS
Check Std A3 0.03904 2764541 0.03900 -0.1% 5.0% PASS
Check Std A3 0.03904 2775538 0.03916 +0.3% 5.0% PASS
Check Std A3 0.03904 2790912 0.03937 +0.8% 5.0% PASS
Check Std A3 0.03904 2788278 0.03934 +0.8% 5.0% PASS

p— e
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Project Number: RTP00004AA
Analysis of Linuron in 0.25% methylcellulose
Batch ID: RTP00004AA-1-033-1
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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
Group 1 Top 10/07/05 0 0 100.5 ND
0 100.4 ND
Group 1 Mid 10/07/05 0 0 100.9 ND
0 99.57 ND
Group 1 Bot 10/07/05 0 0 102.2 ND
0 100.8 ND

1464407 504.8 10.39 1035 +3.5%
1450680 505.8 10.31
3005485 257.8 10.93 10.87 +8.7%
1508070 509.2 10.80
1576840 507.3 11.25 10.75  +7.5%
1531288 476.2 10.25
2860168 501.9 20.25 19.53 -2.4%
2674758 498.2 18.80
3241590 507.2 23.21 2244 +12.2%
3111265 493.2 21.66
3136945 462.2 2047 2096 +4.8%
3128501 485.7 21.45
2131269 1005 30.18 30.15 +0.5%
2114646 1011 30.12
2340820 969.5 31.99 32.00 +6.7%
2347053 967.0 32.00
2233400 1036 32.62 32.65 +8.8%
2510058 923.1 32.67

Group 2 Top 10/07/05 10
Group 2 Mid 10/07/05 10
Group 2 Bot  10/07/05 10
Group 3 Top 10/07/05 20
Group 3 Mid 10/07/05 20
Group 3 Bot 10/07/05 20
Group 4 Top 10/07/05 30
Group 4 Mid 10/07/05 30

Group 4 Bot  10/07/05 30

WHrErW>E>O>E T > >WHE>T W

HOMOGENEITY

Nominal Grand
Sample Sample Mean %
Description Conc. Conc. RSD Error
Group 2 10 10.66 2.6% 6.6%
Group 3 20 2098 6.9% 4.9%
Group 4 30 31.60 4.1% 5.3%

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 except for the 20 mg/mL samples which were out of
specification (6.9% RSD).

ACTIONS TAKEN: Notified Study Director of results.
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DOSE FORMULATION ANALYSIS REPORT

Sponsor: Battelle

Study Facility: Charles River Laboratories Preclinical Services, Pennsylvania
Protocol Number: RTP00004

Analyte: Linuron

Analytical Facility: Charles River Laboratories Preclinical Services, Massachusetts
Batch ID: RTP0O0004AA-1-053-1

Sampling Criteria: Start of Study Homogeneity and Concentration Analysis
Vehicle: 0.25% Methylcellulose

Storage Conditions: 5+3°C

Laboratory Method: LM # LINROO Revision 00

Analysis Date: October 19, 2005

RESULTS: (Concentrations in mg/mL, ND = None Detected)

CALIBRATION STANDARDS

Standard Nominal Response Calculated % "X"=  Criteria Standard

Description  Conc. Area Conc. Bias [Exclude Limit Pass/Fail
Cal Std A1 0.004950 375722 0.004946 -0.1% 5% PASS
Cal Std B1 0.009940 753222 0.009966 +0.3% 5% PASS
Cal Std A2 0.01980 1491205 0.01978 -0.1% 5% PASS
CalStd B2 0.02982 2245358 0.02981 -0.0% 5% PASS
Cal Std A3 0.03960 2981651 0.03960 0.0% 5% PASS
CalStd B3  0.04970 3741897 0.04971 +0.0% 5% PASS

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

Check Std A3 0.03960 2982515 1 0.03961 +0.0% 5.0% PASS
Check Std A3 0.03960 2985346 1 0.03965 +0.1% 5.0% PASS
Check Std A3 0.03960 2987738 1 0.03968 +0.2% 5.0% PASS
Check Std A3 0.03960 2985694 1 0.03965 +0.1% 5.0% PASS
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Project Number: RTP00004AA
Analysis of Linuron in 0.25% methylcellulose
Batch ID: RTP00004AA-1-053-1
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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
Group 1 Top 10/18/05 0 A 0 104.0 ND
B 0 104.1 ND
Group 1 Mid  10/18/05 0 A 0 101.0 ND
B 0 100.7 ND
Group 1 Bot  10/18/05 0 A 0 98.32 ND
B 0 98.27 ND
Group 2 Top  10/18/05 10 A 1595963 513.4 10.87 11.08 +10.8%
B 1662866 511.1 11.28
Group 2 Mid  10/18/05 10 A 1606060 508.4 10.83 10.74 +7.4%
B 1714476 467.8 10.64
Group 2 Bot  10/18/05 10 A 1614015 516.8 11.07 11.10 +11.0%
B 1656195 506.3 11.13
Group 3 Top 10/18/05 20 A 3340484 487.2 21.62 21.78 +8.9%
B 3318620 497.7 21.94
Group 3 Mid  10/18/05 20 A 3363732 476.8 21.30 21.58 +7.9%
B 3270021 503.0 21.85
Group 3 Bot  10/18/05 20 A 3486227 483.9 22.41 2244 +12.2%
B 3363216 503.1 22.47
Group 4 Top  10/18/05 30 A 2768870 984.1 36.18 3448 +14.9%
B 2486173 993.0 32.78
Group 4 Mid  10/18/05 30 A 2547234 964.2 32.61 32.81 +9.4%
B 2657129 9354 33.00
Group 4 Bot  10/18/05 30 A 2285143 1044 31.67 3231 +7.7%
B 2527841 981.3 32.94
HOMOGENEITY
Nominal Grand
Sample Sample Mean %
Description Conc. Conc, RSD Error
Group 2 10 10.97 1.8%  9.7%
Group 3 20 21.93 2.1%  9.7%
Group 4 30 33.20 3.4% 10.7%

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: Battelle

Study Facility: Charles River Laboratories Preclinical Services, Pennsylvania
Protocol Number: RTP00004

Analyte: Phenobarbital

Analytical Facility: Charles River Laboratories Preclinical Services, Massachusetts
Batch ID: RTPO0004AA-1-064-1

Sampling Criteria: Start of Study Concentration and Homogeneity Analysis
Vehicle: 0.25% Methylcellulose

Storage Conditions: 5+3°C

Laboratory Method: LM #PHBT00 Revision 00

Analysis Date: October 19, 2005

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

CALIBRATION STANDARDS

Standard Nominal Response Calculated % "X"= Criteria Standard

Description  Conc. Arca Conc. Bias Exclude Limit Pass/Fail
Cal Std A1 0.009992 88977  0.009639 -3.5% 5% PASS
Cal Std B1 0.01991 179311 0.02003 +0.6% 5% PASS
Cal Std A2 0.03997 354095 0.04013 +0.4% 5% PASS
Cal Std B2 0.05974 528424  0.06018 +0.7% 5% PASS
Cal Std A3 0.07994 698204  0.07970 -0.3% 5% PASS
Cal Std B3 0.09956 869811 0.09944 -0.1% 5% PASS

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

Check Std A3 0.07994 698548 1 0.07974 -0.3% 5.0% PASS
Check Std A3 0.07994 699379 0.07984 -0.1% 5.0% PASS
Check Std A3 0.07994 709797 0.08103 +1.4% 5.0% PASS
Check Std A3 0.07994 709735 0.08103 +1.4% 5.0% PASS
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Project Number: RTP00004AA
Analysis of Phenobarbital in 0.25%
Methylcellulose
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SAMPLES

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

Description Date Conc. Replicate  Area  Factor mg/mlL Found Bias
Group 1Top  10/18/05 0 0 104.0 ND
0 104.1 ND
Group 1 Middle 10/18/05 0 0 101.0 ND
0 100.7 ND
Group 1 Bottom 10/18/05 0 0 98.32 ND
0 98.27 ND

338605 130.7 5.012 5221 +4.4%
381449 1255 5.429
326153 1272 4.697 4.891 -2.2%
346551 1295 5.084
359010 127.2 5.176 4.996 -0.1%
340267 125.0 4.816
379977 2455 10.58 10.73 +7.3%
377524 254.1 10.88
385993 2494 10.92 10.85 +8.5%
372683  255.1 10.78
349562 271.1 10.74 1071 +7.1%
381724  246.6 10.68
367092  499.9 20.81 21.03 +5.2%
377068  496.5 21.24
365420  499.3 20.68 21.04 +52%
365320 516.7 21.40
367932 5019 20.94 21.08 +5.4%
359641 5203 21.21

Group 5 Top  10/18/05 5
Group 5 Middle 10/18/05 5
Group 5 Bottom 10/18/05 5

Group 6 Top 10/18/05 10
Group 6 Middle 10/18/05 10
Group 6 Bottom 10/18/05 10

Group 7 Top 10/18/05 20
Group 7 Middle 10/18/05 20

Group 7 Bottom 10/18/05 20

TrErDrmrEPE>ETPEPE>T>E>E >

HOMOGENEITY
Nominal Grand
Sample Sample Mean %
Description Conc. Conc. RSD Error
Group 5 5 5.036 3.3% 0.7%
Group 6 10 10.76 0.7% 7.6%
Group 7 20 21.05 0.1% 5.3%

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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LM Number: LINROO Revision Number: 00
Effective Date: October 6, 2005 Page 1 Of 9
Laboratory Method for the
Analysis of Linuron in 0.25% Methylcellulose Dose Formulations
by HPLC-UV
Prepared By: PUHIS”
David Brigham,B.S. Date

Senior Laboratory Associate

Reviewed By: MMM/{ /7/ / ?/a’&"
im Barhard, B.S.

Date
~ Associate Scientist

Authorized By % ] (N o

Stephen A. Guyan, M.Sc. Date
Senior Director, Analytical Chemistry Department
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Purpose

The purpose of this laboratory method is to accurately determine the concentration of
linuron in 0.25% methylcellulose dose formulations.

Scope

Analysis of linuron in dose formulation samples with limitations as stated below.
Vehicle:0.25% methylcellulose
Sample Volume: 1 mL
Volumetric Samples [ ] Gravimetric Samples [X] Both [ ]

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

Final Injected Concentration - mg/mL
LOD 0.000014
LLOQ to ULOQ 0.005 - 0.05

Corresponding Concentrations - mg/mL in Vehicle

Standard Dilution | Additional 1inS | Additional 1in 10
(1in 100) Dilution Dilution
LOD 0.0014 0.007 0.014
LLOQ to ULOQ 05-50 25-25 5.0-50
Valid Sample 0.58 4.3 29-22 5.8-43
Range
Stability
Description Concentration Range | Storage Conditions | Time Period
Process Stability | 0.005 - 0.05 mg/mL 22 % 5°C 24 hours

*Standards should be prepared fresh for each analysis until standard stability is
established.
Note: all storage conditions are unprotected from light unless specified otherwise.
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Definitions/Abbreviations

HPLC: High Performance Liquid Chromatography
ND: None detected

N/A: Not applicable

MP: Mobile Phase A

LOD: Limit of Detection

LLOQ: Lower Limit of Quantitation

ULOQ: Upper Limit of Quantitation

ACN Acetonitrile

Correction Factors
Purity Refer to protocol

Materials

6.1 Chemicals

Deionized Water, Millipore, Milli-Q water, or equivalent
Acetonitrile, HPLC grade or equivalent
Methylcellulose, viscosity 4,000 cp

6.2  Supplies

Volumetric flasks and pipets

Autosampler Vials; Sun SRI Catalog # 200250 (screwtop), or equivalent
Autosampler Vial Caps; Sun SRI Catalog # 500062 (PTFE/Silicone Septa
Screwcaps); or equivalent

Procedure

7.1  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.

7.1.1 Mobile Phase, Mobile Phase, 60:40 ACN: Milli-Q water, v:v

Combine 600 ml. ACN and 400 mL milli-Q water in a suitable contamer
mix thoroughly.

7.1.2 Needle Rinse, 60:40 ACN: Milli-Q water, v:v
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Combine 600mL ACN and 400mL milli-Q water in a suitable container,
mix thoroughly.
7.1.3 Diluent 1, 60:40 ACN: Milli-Q water, v:v
Combine 600 mL ACN and 400 mL milli-Q water in a suitable container,
mix thoroughly.
7.1.4 Vehicle, 0.25% methylcellulose in milli-Q water
Into approximately 80 mL of milli-Q water add 250mg of methylcellulose.
Stir untjl all methylcellulose is completely dissolved. After
methylcellulose is completely dissolved quantitatively transfer to a 100mL
volumetric flask and bring to volume with milli-Q water. Transfer to a
suitable container.
7.1.5 Diluent 2, 1% Vehicle in Diluent 1

72

Into a 100mL volumetric flask add 1mL of vehicle and bring to volume
with diluent 1. Stir well, transfer to a suitable container.

Preparation of Stocks, Standards and Blanks
Stocks, standards and blanks should be stored at 5:3°C.

7.2.1 Preparation of stocks
Linuron weight | Volumetric .
(mg)* Flask L) |  Divent
Stock A 25+13 50 Diluent 1
Stock B 505 50 Diluent 1

* Record weights to the nearest 0.01 mg.
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7.2.2 Preparation of standards
Calibration | Aliquot from | Aliquot from | Vehicle | Volumetric Diluent
Standards | Stock A (mL) | Stock B (mL) | (mL) | Flask (mL)
Al, A2 and 1,4and8 N/A 1 100 Diluent
A3 1
B1, B2 and N/A 1,3and 5 1 100 Diluent
B3 1
7.2.3 Preparation of Blank
. Volumetric Flask .
Vehicle (mL Diluent
Blank 1 100 Diluent 1
7.3  Sample Preparation

Store diluted samples at 5+3°C,

7.3.1

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 autosampler vials. Allow sample vials to dry
completely and reweigh the vials.

Initial Dilution

Sample Size
(mL)

Sample Concentration
Ranges (mg/mL)

Initial Dilution
Volumetric Flask
Size (mL)

Diluent (Triple
rinse sample
vial)

0, and 0.58 t0 43 1

100

diluent 1
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Final Dilution
Aliquot . -
Sample Concentration | from Initial | .02 Dilution .
r . Volumetric Flask Diluent
Ranges (mg/mL) Dilution Size (mL)
’ (mL) .
From 2.9 to 22 1 5 diluent 2
From 5.8 to 43 1 10 diluent 2
74  Analytical Run Sequence and Composition

1.5

74.1 The typical run list should follow this order

2 system checks

5 replicate injections
1 injection each

1 injection

< 10 injections

1 injection

Analytical Conditions

test injections

system suitability (B3 standard)
six point calibration curve

blank

unknown samples
check standard (A3)

7.4.2 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 entire analysis batch.

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 System Suitability.
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7.5.1 Instrumental

Pump: . PerkinElmer Series 200 or equivalent

Autosampler: PerkinElmesr Series 200 or equivalent

Detector: PerkinElmer Series 200 or equivalent

Column Heater: Perkin Elmer, Peltier Column Oven Series 200 or
equivalent

Peltier Tray: PerkinElmer Series 200 or equivalent

Degasser: PerkinElmer Series 200 or equivalent

Analytical Column: Phenomenex Synergi 4p., Hydro-RP
250 x 4.6mm, 4y.m

Colurn Temperature: 30°C
Autosampler Temp:  Ambient

Detection: Ultraviolet @ 250nm

Sampling rate: 1 point/second

Injection Volume: 20 uL

Mobile Phase A: 60:40 Acetonitrile: Milli-Q Water
Needle Rinse: 60:40 Acetonitrile: Milli-Q Water
Flow Rate: 1.0 mL/min

Run Time:; 15 minutes

Retention Time for

Linuron: 7.9 £ 1.0 minutes

Run Type: Isocratic

7.5.2 Example Chromatogram for B3 Standard

-] 2 = 8 8
-] -;- '3 ~ ~
600
E
E k
:I T LR} TTT [ IJ_ |
1
:
o= |
lIllIIIlIIIl'I]IIIIlIHlllllllllIIIllIII|llIIIlIIIIIIIIIIIHIIIHIIIHIITIIIIIIIIIIIIlllllllIlIlllll'llllIlllllllll'l]lr[l|l|||l|]Illllllllllll”lllll
0 11 12
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7.6 Calculations

7.6.1

7.6.2

7.6.3

7.64

7.6.5
7.6.6

7.6.7

7.6.8

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

Calculate 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.

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

Compute the unweighted linear regression relating the peak areas of the
standards to their respective linuron concentrations, without blank
correction.

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 linuron. Correct for the dilution factor if
necessary.

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

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

7.7  Acceptance Criteria

7.3.1

System Suitability

The linuron 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%. If the criteria are out of the
acceptable limits, make corrections to the HPLC system and repeat the
suitability injections.

51

Page 239



RTP00004

LM Number:
Effective Date:

LINROO Reyvision Number: 00
October 6, 2005 Page 9 Of 9

1.9.2

7.1.3

714

7.1.5

7.7.6

Correlation Coefficient

The correlation coefficient 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-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 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 concentrations found for suspension formulations must not vary
by more than 15%. Acceptance is defined as: (low value / high value) =
0.85. Results that do not meet this criteria will be reviewed by the project
scientist. Reason for acceptance will be documented in the raw data.

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 Procedure for “Resolution and Reporting
of Out of Specification Dose Formulation Analysis Results” if the percent

error is greater than £15.0%.

8 Revision History

8.1  Initial Laboratory Method: Method validation performed under project
RTPO0004AA.
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Purpose

The purpose of this laboratory method is to accurately determine the concentration of
phenobarbital in 0.25% methylcellulose dose formulations.

Scope

Analysis of phenobarbital in dose formulation samples with limitations as stated below.
Vehicle: 0.25% methylcellulose
Sample Volume (or Amount): 1 mL
Volumetric Samples [ ] Gravimetric Samples [X] Both [ ]

Concentrations Covered by Laboratory Method:

Final Injected Concentration - mg/mL

LOD 0.000099
LLOQto ULOQ |~ 0.01-0.1
Corresponding Concentrations - mg/mL in Vehicle
Standard .| Additional 1 | Additional 1in | Additional 1 in
Dilution in 5 Dilution 10 Dilution 20 Dilution
(1in 25)
LOD 0.0025 0.012 0.025 0.050
LLOQto 025-25 1.25-125 25-25 50-50
ULOQ
Valid Sample | 029-21 1.4-106 29-21 5.8-43
Range
Stability
Description Concentration Storage Conditions | Time Period
Range
Process Stability | 0.01 - 0.1 mg/mL 22 +£5°C TBD
*Standards should be prepared fresh for each analysis until standard stability is
established.

Note: all storage conditions are unprotected from light unless specified otherwise.
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Definitions/Abbreviations

HPLC: High Performance Liquid Chromatography
ND: None detected

N/A: Not applicable

MP: Mobile Phase A

LOD: Limit of Detection

LLOQ: Lower Limit of Quantitation

ULOQ: Upper Limit of Quantitation

ACN: Acetonitrile

Correction Factors

Purity/Salt Factor: Refer to protocol.

Materials

6.1 Chemicals

Deionized Water, Millipore, Milli-Q water, or equivalent
Acetonitrile, HPLC grade or equivalent
Methylcellulose, viscosity 4,000 cp

62  Supplies

Volumetric flasks and pipets

Autosampler Vials; Sun SRI Catalog # 200250 (screwtop); or equivalent
Autosampler Vial Caps; Sun SRI Catalog # 500062 (PTFE/Silicone Septa
Screwcaps); or equivalent

Procedure

7.1  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.

7.1.1 Mobile Phase, 50:50 ACN: Milli-Q water v:v

Combine 1000 mL ACN and 1000 mL milli-Q water in a suitable container,
mix thoronghly.

7.1.2 Needle Rinse, 50:50 ACN: Milli-Q water v:v

Combine 500 ml, ACN and 500 mL milli-Q water in a suitable container,
mix thoroughly.
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7.1.3 Diluent 1, 50:50 ACN: Milli-Q water v:v

Combine 1000mL ACN and 1000 mL milli-Q water in a suitable
container,mix thoroughly.

7.1.4 Vehicle, 0.25% methylcellulose in milli-Q water

Into approximately 80 mL of milli-Q water add 250 mg of

methylcellulose. Stir until all methylcellulose is completely dissolved. After
methylcellulose is completely dissolved quantitatively transfer to a 100 mL
volumetric flask and bring to volume with milli-Q water. Transfer to a suitable
container.

7.1.5 Diluent 2, 4% Vehicle in Diluent 1

Into a 100mL volumetric flask add 4 mL of vehicle and bring to volume
with diluent 1. Stir well, transfer to a suitable container.

7.2  Preparation of Stocks, Standards and Blanks
Stdcks, standards and blanks should be stored at 5£3°C.

7.2.1 Preparation of stocks

Phenobarbital | Volumetric Dilueni
weight (mg)* | Flask (mL)
Stock A 25+13 100 Diluent 1
Stock B 25+1.3 50 Diluent 1

* Record weights to the nearest 0.01 mg.
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7.2.2 Preparation of standards
Calibration | Aliquot from | Aliquot from | Vehicle | Volumetric Diluent
Standards | Stock A (mL) [ Stock B (mL) [ (mL) Flask (mL)
ALA2ad 1y 4ands N/A 1 25 | Diluent1
Bl, g§ and N/A 1,3and 5 1 25 Diluent 1
7.2.3 Preparation of Blank
Vehicle (mL) Volun::zlllri‘): Flask Diluent
Blank 1 25 Diluent 1
7.3  Sample Preparation

Store diluted samples at 5+3°C.

7.3.1 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 autosampler vials. Allow sample vials to dry completely and
reweigh the vials.
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Initial Dilution
Sample Concentration | Sample Size Tnitial Dfluglonk D1_1ucnt (Tn%a le
Ranges (mg/mL) (mL) VoluEnetnc as| rinse sample
Size (mL) vial)
0, and 0.29to 43 1 25 Diluent 1
Final Dilution
Aliquot . -
Sample Concentration from Initial Final Dl.lutlon :
A Volumetric Flask Diluent
Ranges (mg/mL) Dilution Size (mL)
(mL)
From1.4t011 1 5 Diluent 2
From 2.9 to 21 1 10 Diluent 2
From 5.8 to 43 1 20 Diluent 2

14

75

Analytical Run Sequence and Composition

7.4.1 The typical run list should follow this order

2 system checks

5 replicate injections
1 injection each

1 injection

< 10 injections

1 injection

Analytical Conditions

test injections

system suitability (B3 standard)
six point calibration curve

blank

unknown samples
check standard (A3)

7.4.2 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 entire analysis batch.

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 System Suitability.
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7.5.1 Instrumental

Pump:
Autosampler:
Detector:
Column Heater:

Peltier Tray:
Degasser:
Analytical Column:

Column Temperature:

Autosampler Temp:
Detection:
Sampling rate:
Injection Volume:
Mobile Phase A:
Needle Rinse:

Flow Rate:

Run Time:
Retention Time for
Phenobarbital:

Run Type:

PerkinElmer Series 200 or equivalent

PerkinElmer Series 200 or equivalent

PerkinElmer Series 200 or equivalent

Perkin Elmer, Peltier Column Oven Series 200 or

equivalent

PerkinElmer Series 200 or equivalent

PerkinElmer Series 200 or equivalent

Phenomenex Synergi 4y, Hydro-RP

250 x 4.6mm, 4um

30°C

Ambient

Ultraviolet @ 225nm

1 point/second

10 uL

50:50 Acetonitrile: Milli-Q Water (v:v)

50:50 Acetonitrile: Milli-Q Water (v:v)
- 1.0 mL/min

8 minutes

3.8 £ 1.0 minutes
Isocratic

7.5.2 Example Chromatogram for B3 Standard,

2 33 8
T i H
200—:
e I\
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;
T
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0.0 05 1.0 15 20 25 3.0 35 4.0 5.0 55 6.0 6.5 7.0 75
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1.6 Calculations

7.6.1

7.6.2

7.6.3

764

7.6.5
7.6.6

7.6.7

7.6.8

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

Calculate 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.

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

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

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 phenobarbital. Correct for the dilution factor if
necessary.

Concentrations found to be less than the LOD will be reported as <LOD.

"Concentrations found to be less than the LLOQ but greater than the LOD will

be reported as <LLOQ. In cases, such as blank samples, where ro peak is
observed, the results will be reported as none detected (N.D.).

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

7.7  Acceptance Criteria

7.1.1

System Switability
The phenobarbital 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%. If the criteria are out of the
acceptable limits, make corrections to the HPLC system and repeat the
suitability injections.
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7.7.2 Correlation Coefficient

The correlation coefficient 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.

7.7.3 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 standards
are dropped. The LLOQ or ULOQ will be redefined to the remaining
lowest or highest standards if necessary. ’

7.74 Check Standards

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

7.7.5 Replication of Results

Replicate concentrations found for suspension formulations must not vary
by more than 15%. Acceptance is defined as: (low value / high value) >
0.85. Results that do not meet this criterion will be reviewed by the
project scientist. Reason for acceptance will be documented in the raw
data.

7.7.6 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 Procedure for “Resolution and Reporting

of Out of Specification Dose Formulation Analysis Results” if the percent
error is greater than £15.0%.

Revision History

8.1  Initial Laboratory Method: Method validation performed under project
RTPOOO04AA.
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ARGUS
Temperature and Relative Humidity Report
Location: Room 35-37
Protocol Number: RTP00004
Range of Dates: 18-Oct-2005 14:01 to 10-Nov-2005 07:59
Temperature Relative Humidity

Target Range: 64°F to 79°F 30% to 70%
Species: Rat
Total Number of Days: 24 24
Total Number of Hours: 545.5 545.5
Total Number of Data Polnts: 546 546
Mean (:+ SD): 737 (+0.5) 46.5 (£ 1.4)
Maximum: 75.2 51.2
Median: 73.6 485
Minimum: 725 42.8
Number of Points in Range (%): 5486 (100.0) 546 (100.0)
Number of Points High (%): 0 (0.0) 0 (0.0)
Number of Points Low (%): 0 (0.0) 0 (0.0)
Report Generated: 28-Nov-2005 at 14:14
COMMENTS:
REVIEWED BY: CrQ o/ D DATE: _))- 3% -ox—

/
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A Necstle” Purina Pet(Qarc Comnpany

RD ANSUTTICAT, v Checkerboard Square o S{. Louis. MO 63164
LABORATORIES
ANALYSIS REPORT
Results are preliminary peading final approvat.
To: CHARLES BENTON cC: Fage l of 1
HARLAN TEKLAD
2826 LATHAM DRIVE
MADISON, W[ 53713 CODE
Fax: (608)277-2066 L0527403
Sample No.:  L0527403-1 Reeeipt Dates 121412005
Report Date: 12/15/2005
2018CM-091905MA
Test Code Agsay / Analyte Regult Units Lowlmt HiLmt
1IFSY Isoflavone profile, saponification
: Daidzin 192 ppm
Daidzein 3.00 ppm
Total Daidzein Compounds 195 ppm
Genistin 182 ppm

Gcn;siein—l_.ﬂo_“ppm

"T'otal Genistein Compounds 183 ppm
Glyettin 38.0 ppm

Glycitein 1.00 PP

Total Glycitein Compcunds 39.0 ppim
Total Isoflavones 417 ppm
Daidzin(Aglycone Units) 117 ppm
Daldzein(Aglycone Units) 3.00 ppm

Total Daidzein{Aglycone Units) 120 ppm
Genistin(Aglycons Units) 114 ppm
Genistein(Aglycone Units) .00 ppm

Total Genistein(Aglycons Units) 118 ppm
Glyeitin(Aglycone Unils) 24,0 ppm
Glycitein(Aglycone Units) 1.00 ppm

Tota! Glycitein(Aglycone Units) 250 ppm
Total Isaflavones (Aglycone Bquiv) 260 ppm

Person responsible for report content; Lynn Loudermilk, Director.

The test code Jocated next to each assay is a method reference code. Results apply only to sub.

not be reproduced, except in is entirety, without the written permission of NP Analytical Laboratd

For additional informatian, contact Customer Services al 800-423.6832 or 314-882-1310,

The information containad ir this documant is being transmitted in confidenca. If you have received this d#umcnt n

error, plaase notify NPAL and desiroy the document.

rhe symbol * <" ar the words *l2ss har sigmidies thal nn analyte was measured at or ahovs the slaled (ower lmit of quantitation ¢! th
symbol * <" ar the words “less than does not nngly_mm traces ot e analyte wero present, The symbnl " of e lerin “greator \han
amount grealer ihan the slated level  Samples suomilled to NP Analytical Laboratortes for {esting are retained for @ minimum af thifty
ALt Peniiantn das s A= d elacaan maeh b aarie 10 NS Bnalubieal E slaralariag atiar by of 28 1ha time af samp'e submiss

rr\itled samples, This report shall
ries.

CH2005121505300001

pracecoe uratt e ¢onditions employed. The use of the
si?nina\. shat 06 analyte was delermined [o be prezent in .
30 days yier (s analysis rapon is issued when sapiple
9n

TOTAL P.B1
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RTP00004

QGCLaboratories  FNIEINEIEAMET I8

Regarding:
JOE SCHWINDT JOE SCHMINDY
CHARLES RIVER LAB CHARLES RIVER LAB
905 SHEEHY DRIVE 985 SHEEHY DRIVE
HORSHAM, PA 19044 HORSHAM, PA 19044
Accoumt No: W05899, CHARLES RIVER LAB P.0. Ho: Inv. No: 722468
Project No: WO5H399, CHARLES RIVER LAB PHSID No:
Sample Number  Sample Description Samp. Date/Time/Temp Sampled by
L1757864~1 DRINKING WATER -~ ANALYTICAL 10707705 10:45am NA°F Joan Cummings Nulty, QC Laborato
Received Tomp: 36°F Iced (Y/N): Y
Parameter Method Result RLs - Test Date, Time, Analyst
COLIFORM-MF SH 92228 <} col/100ml 1. col/100mL 10/07/05 05:20PM CSW
CHLORINE RESIDUAL SN 4_500-(2].—6 ND ﬂ/l 0.10 wl 10‘07!05 10:45AN JCN
Sample Number Sample Deseription Samp. Datelh‘me/Terre Sanmpled by
L1757864-2 DRINKING WATER - ROOM 17 - 10/07/05 10:55am NA°F Joan Cumings Nulty, @C Laborato

Received Temp: 36°F Iced (Y/N): Y

Parameter Method Result RLs Test Date, Time, Analyst
COLIFORM-HF SM 92228 <1 col/100ml 1. col/100ml 10/07/05 05:20PM CSW
CHLORINE RESIDUAL SM 4500-CL-G 0.90 mg/l 0.10 gﬂ/l 10/07/05 10:55AM JCN_

Sampie Nunber  Sample Description Samp. Date/Time/Temp Sampled by

L1757864-3 DRINKING WATER - FILL STATION 10/07/05 11:04am NA®F Joan Cummings Nulty, QC Laborato

Received Temp: 36°F  lced (Y/N): Y

Parameter Method Result RLs Test Date, Time, Analyst
COLIFORM-MF SN 92228 <1 col/100ml 1. col/100ml 10/07/05 G5:20PM CSW
CHLORINE RESIDUAL SM 4500-CL-G 1.0 mg/l 0.10 ma/t 10/07/05 11:04AM JCN

Sample Number Sample Description Samp, Date/Time/Temp Sampled by

L1757864-4 DRINKING WATER - G1 10/07/05 11:09am NA®F Joan Cummings Nulty, QC Laborato

R result of "ND" jndicates the concentration of the analyte tested was either not detected or below the RLs.

Definitions: ND=not detected; NEG=nzgative; POS=positive; COL=colonies; RLsalaboratory reporting limits; L/A=laboratory accident;
TNTCwtoo numerous to count ’ )

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

AlL analysis, except field tests are conducted in Southampton, PA unless otheruise identified.

‘The test'pH lab"is analyzed upon receipt at the labaratory, the result wilt not be suitable for regulatory purposes.

Actual times of analysis for parameters reported <24 hrs are available upon request. ALl testing is completed within the required
holding time unless otherwise noted..

@C’s lab certification ID’s are: Southampton (NELAP) PADEP 09-131,NJDEP PA166,Bioassay PAD34.NON-NELAP labs: Wind Gap-NJ PAQO1,
Alltest-NJ 02015,Vineland-NJ 06005;PA 68-580.

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

MCL= s the EPA recomended "maximum contaminant level® for a parameter. PLs=customer specific permEt Limits,

_/%WM / /%lés

Page 1 of 3 Serial Number: 613293
Thomas J. Hines, President

1205 Industrial Blvd., P.O. Box 514, Southampton, PA 18966-0514 Phone: 215-355-3900 Fax: 215-355-7231 www.qclaboratories.com
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QCLaboratories = FNIEINASIIMENCT I

Account Ho: WO5899, CHARLES RIVER LAB P.0. No: Inv. Nos 722468
Project No: W05899, CH_IE_LES RIVER LAB PWSLID No:
Received Temp: 36°F Iced (Y/N): Y
Parameter Method Result RLs Test Date, Time, Analyst
COLIFORM-MF SM 92228 <1 col/100mL 1. col/900ml 10/07/05 05:20PM CSW
CHLORINE RESIDUAL EM 4500-CL~-G 0.4%/1 0.10 E!l 10707705 11309AM JCH
Sample Number Sample Description Samp. Date/Time/T Sanpled
L1757864-5 ORINKING WATER - FORMULATION 18%7/05 11:16am lel‘REF Joan Cummings Nulty, GC Laborato
Received Temp: 36°F fBced (Y/N): Y
Parameter Method Result RLS Test Date, Time, Analyst
COLIFORM-MF SN 92228 <1 col/100mt 1. col/100mt 10/07/05 05:20PM CSW
CHLORINE RESIDUAL SN 4500-CL-G ND mg/l 0.10 ng_l! 10/07/05 11:16aH JCH
Semple Number Sample Description Samp. Date/Time/Temp Sampted by ’
L1757864-6 DRINKING WATER - H2 10/07/05 11:35am NA°F Joan Cummings Nutty, 8C Leborato
Received Temp: 36°F  Iced (V/N): Y
Parameter HMethod Result RLs Test Date, Time, Analyst
COL 1 FORM-MF SM 92228 <t col/100mi 1. col/100mt 10/07/05 05:20PM C5W
CHLORINE RESIDUAL SM 4500-CL-6 0.20 m_g_ll 0.10 ma/L 10/67/05 11:35Am JCN
L1757864-1:

1. A water supply is considered bacteriologically “SAFE" if no Coliform bacteria are detected. To be considered "SAFEY your report
shauld indicate "<1 col/100ml" or "NEG" for the Coliform Test. If your report indicates a positive result "POs" or a value of one
(1) or greater then your supply is "UNSAFE FOR DRINKING" contact your locat Health Dept. or 0C for advice.

L1757864-2:

1. A water supply is considered bacteriologically “SAFE" if no Coliform bacteria are detected. To be considered MSAFE® your report
should indicate “<1 col/100ml" or "NEG® for the Coliform Test. If your report indicates a positive result "POS" or a value of one
(1) or greater then your supply is "UNSAFE FOR DRINKING" contact your local Health Dept. or QC for advice.

L1757864-3:

1. A water supply is considered bacteriologically “SAFE" if no Coliform bacteria nre detected. To be considered “SAFE™ your report
should indicate <1 cot/100ml" or "NEG" for the Coliform Test. If your report indicates a positive result "POS" or a value of one
(1) or greater then your supply is “UNSAFE FOR DRINKING® contact your local Health Dept. or @C for advice.

L1757864-4

A result of "ND" jndicates the concentration of the snalyte tested was either not detected or below the RLs,

Definitions: ND=not detected; NEG=negative; POS=positive; COL=colonies; RLs=laboratory reporting limits; L/A=\aboratory accident;
TNTC=too numerous to count

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

All analysis, except field tests are conducted in Southampton, PA untess otherwise identified.

The test'pH lab"is analyzed upon recefpt at the laboratory, the result will not be suitable for regulatory purposes.

Actual times of enalysis for parameters reported <24 hrs are availsbte upon request. Al testing is completed within the required
holding time unless otherwise noted..

9c's lab certification ID's are: Southampton (NELAP) PADEP 09-131,NJDEP PA166,Bicassay PAO34 .NON-NELAP Labs: Wind Gap-NJ PA0O1,
Alltest-NJ 02015,Vineland-NJ 06005;PA 68-580.

ALl samples are collected as "grab" samples unless otherwise identified.

MCL= is the EPR recommended “maximum contaminant level™ for a parameter. PLs=customer specific permit {jmits.

' 1774 ﬁ/d) :
Page 2 of 3 Serial Number: 613293 %”M / }’%7 S

Thomeas J. Hines, President

1205 Industrial Blvd., P.O. Box 514, Southampton, PA 18966-0514 Phone: 215-355-3900 Fax: 215-355-7231 www.qclaboratories.com
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Analytical Report

QO QCLaboratories

Account Nos WO5899, CHARLES RIVER LAB P.0. No: Inv. No: 722468
Projact Nos H05899I CHARLES RIVER LAB PHSID No:

1. A water supply is considered bacteriologically "SAFEM if no Coliform bacteria are detected. To be considered WSAFE® YOur report
should indicate "<1 col/100ml™ or "NEG" for the Coliform Test. If your report indicates a positive result "POS" or a value of one
(1) or greater then your supply is "UNSAFE FOR DRINKING" contact your local Health Dept. or QC for advice.

L1757864-5: .
1. A water supply is considered bacteriologically MSAFE" {f no Coliform bacteria are detected. To be considered VSAFE® your report
should fndicate "<1 col/100ml" or “NEG" for the Coliform Test. If your report indicates a positive result "POS® or a value of one
(1) or greater then your supply is "INSAFE FOR DRINKING" contact your iocal Health Dept. or QC for advice.

L1757864-6:

1. A water supply is considered bacterfologically “SAFE™ {f no Coliform bacteria are detected. To be considered "SAFEY your report
should indicate P<1 col/100ml" or "NEG" for the Coliform Test. If your report indicates a positive result YPOS™ or a value of one
€1y or greater then your supply is MUNSAFE FOR DRINKING" contact your local Health Dept. or QC for advice.

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

Definitions: ND=not detected; NEG-negative; POS=positive; COL=colonies; RLs=laboratory reporting limits; L/A=laboratory accident;
TNTC=too numerous to count

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

ALl anslysis, except field tests are conducted in Southampton, PA unless otherwise identified. .

The test"pll lab"is analyzed upon receipt at the leboratory, 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 completed within the required

holding time unless otheruise noted..

GC's lab certification ID's are: Southampton (HELAP) PADEP 09-131,NJDEP PA166,Bioassay PAO34.NON-NELAP iabs: Wind Gap-NJ PACO1,
Alltest-NJ 02015,Vineland-NJ 06005;PA 68-580.

ALl samples are collected as “grab" samples uniess otherwise identified.

MCL= {s the EPA recommended "maximum contaminant level” for a parameter. PLs=customer specific per:%

Page 3 of 3 Serial Number: 613293 %WM / /%7 CAN
* Thomas J. Hines, President

1205 Industrial Blvd., P.O. Box 514, Southampton, PA 18966-0514 Phone: 215-355-3900 Fax: 215-355-7231 www.qclaboratories.com
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JOE SCHWINDT
CHARLES RIVER LAB
905 SHEEHY DRIVE
HORSHAM, PA 19044

RTP00004

Analytical Report

ROLY

Regarding:

JOE SCHWINDT
CHARLES RIVER LAB
905 SHEEHY DRIVE
HORSHAM, PA 19044

Account No: WO5899, CHARLES RIVER LAB P.0. No: Inv. No: 729947
Project No: W05899, CHARLES RIVER LAB PUSID No:
e
Semple Nutber Sample Description Samp. Date/Time/Temp Sampled by
L1782812-1 Dmkl NG WATER-ANALYTICAL 11704705 11:04am NA°F Customer Sampled
Received Temp: 37°F  Iced (Y/N): Y
Parameter Hethod Result RLs Test Date, Time, Analyst
COLIFORM-MF Sh 92228 <1 ¢col/100mt 1. col/100ml 11/04/05 05:00PN CSW
CHLORINE RESIDUAL SM 4500-CL-G ND 1 0.10 mg/L 11/04/705 11:04aM Cu
Semple Nutber  Sample Deseription Samp. Date/Time/Temp Sampled by
L1782812-2 DRINKING YATER G-1 11704705 11:08am NASF Customer Sampled
Received Temp: 37°F  1Iced (Y/N): Y
Parameter Method Result RLs Test Date, Time, Analyst
COL I FORM-MF SM 92228 <1 col/100m 1. col/100ml 11/04/05 05:00PH CSY
CHLORINE RESIDUAL SM_4500-CL-G 0,50 mg/| 0.10 mo/L 11/04/05 11:08AM CU
ey —ole Number  Sample Description Samp. Date/Time/Temp Sampled by
N }BZB‘IZ—B DRINKING WATER-FORMULAT ION 11704705 11:12am NA®F Customer Sanmpled
Recelved Temp: 37°F  Iced (Y/M): ¥
Parameter Method Result RLs Test Date, Time, Anelyst
COL1FORM-MF M 92228 <1 col/100mt 1. col/100ml 11704405 05:00PM CSW
CHLORINE RESIDUAL SM 4500-CL-G ND mg/1 0.10 mg/L 11/04/05 11:92aM CU
—————— LA —

Sample Number

Sample Description
L1782812-4 R

DRINKING WATER-ROOM 14

A resutt of "ND" indicates the concentration of the anal
Definitions: Nb=not detected;
TNTC=too numerous to count
A result marked with "pRYY
ALl analysis, except field tests are conducted in South
The testipH [abig analyzed upon receipt at the Laboratory,
Actual times of analysie for parameters reported <24 hrs are
holding time unless otherwise noted. .

QC certification ID's: Southampton (
Alltest-NJ D2015,Vineland-NJ 06005;PA 68-580
ALl semples are collected as "grab"
NCL= is the EPA recommended

the

Page 1 of 3 Serial Mumber: 6224456

NELAP) PADEP 09-131,NJDEP PA166,

Samp. DatelTime/TemE
F

Sampled by
11/04/05 11:18am NA'

Customer Sampled

yte tested was either not detected or below the RLs.
NEG=negative; POS=positive; CoL=colonfes; RLsslaboratory reporting limits; L/A=laboratory accident;

indicates that the result was calculated and reported on a dry weight basis.
ampton, PA unless otherwise identified.

result will not be suitable for regulatory purposes.

available upon request. ALl testing is completed within the required

FL EB7954, Bioassay PAO34.MON-NELAP labs: Wind Gap-Nd PAOD1,

samples unless otherwise identified.
"maximum contaminant Level™ for a parameter,

PLs=customer specific permit limits.

%ﬂﬂ / /%75::

Themas J. Hines, President

Wi 17*

1205 Industrial Blvd., PO. Box 514, Southampion, PA 18966-0514 Phone: 215-355-3900 Fax: 215-355-7231 www.qclaboratories.com
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1. A water supply is considered bacteriologically "SAFEM
should indicate <1 col/100ml" or “NEG" for the Coliform
€12 or greater then your supply is "UNSAFE FOR DRINKING®

e 782812-22

1. A water supply is considered bacteriologically "SAFE"
should indicate "<1 col/700ml» or "NEG® for the Coliform
€1) or greater then your supply is "UNSAFE FOR DRINKINGY

L1782812-3:

1. A water supply is considered bacteriologicatly "SAFEW
should indicate <1 col/100ml” or "NEG" for the Coliform
(1) or greater then your supply is "UNSAFE FOR DRINKING®

L1782812-4:

N/ INT 7= e
EJ"\L‘L\L/"T LJ'UEJY
0¢E Vi ot
Account Noz WOS899, CHARLES RIVER LAB P.0. No: Inv. No: 729947
Project No: WO5899, CHARLES RIVER LAB PWSID No:
Received Temp: 37°F Iced (Y/M): Y
Parameter Method Result Ris Test Date, Time, Analyst
COL I FORM~MF SM 92228 <1 colt/100ml 1. cols100mt 11704705 05:00PM CSM
CRLORINE RESIDUAL SM 4500-CL-G 0.90 mo/L_ 0.10 ma/L 11/04/05 14:18aM CU
Sample Number  Sample Description Samp. Date/Time/Temp Sampled by
L1782812-5 DRINKING WATER-FILLING STATION 11704705 11:24am NA®F Customer Sampled
Recefved Temp: 37°F  Iced (Y/N): Y
Paremeter Method Result RLS Test Date, Time, Analyst
COLIFORM-MF SM $2228 <1 col/100ml ~ 1. col/100ml 11/04/05 05:00PM CSW
CHLORINE RESIDUAL SM 4500~CL-G O.W_Ml 0.10 mg/l 11/04/05 11:24AM CU
Sample Number  Sample Description Samp. Date/Time/Temp Sampled by
L1782812-6 DRINKING WATER H-1 11704705 11:42am MA°F Customer Sampled
Received Temp: 37°F  Iced (Y/N): ¥
Parameter Method Result RLs Test Date, Time, Analyst
COLIFORM-MF SH 92228 <1 col/100ml 1. col/100mL 11704705 05:00PM CSW
CHLORINE RESIDUAL SM IQLD-CL-G 0.10 mg/l 0.10 mg/l 11/04/05 11:42AM CU
L1782812-1:

if no Coliform bacteria are detected. To be considered USAFEW your report

Test. If your report indicates a positive result "posn

contact your local Health Dept. or QC for advice.

or a value of one

if no Coliform bacteria are detected. To be considered "SAFE® your report
Test. 1T your report indicates a positive result “PosY or a value of one
cantact your local Health Dept. or QC for advice.

if no Coliform bacteria are detected. To be considered WSAFEM your report

Teat, If your report indicates a positive result »pgsw

contact your local Health Dept. or QC for advice.

A result of "ND" indicates the concentration of the analyte tested was either not detected or belew the RLs.
Definitions: ND=not detected; NEG=negative; POS=positive; COL=colonies; Rls=laboratory reporting Llimits; L/A=lahoratory accident;

TNTC=too numerous to count
A result marked with "DRY" indicates that the result was

ALl analysis, except field tests are conducted n Southampt:
The test"pl lab“is enalyzed upon receipt at the laboratory,

Actual times of analysia for parameters reported <24 hrs
holding time unless otherwise noted..

calculated and reported on a dry weight basis.

on, PA unless otherwise identified.
the result will not be suitable for regulatory purposes.

or a value of one

are avafleble upon request. All testing is completed within the required

Qc certification ID's: Southampton (NELAP) PADEP 09-131,NJDEP PA166, FL E87954, Bioassay PAO34.NON-NELAP labs: Wind Gap-NJ PAOO1,

Alltest-NJ 02015, Vineland-NJ 05005;PA 68-580.

ALl samples are collected as “grab® samples uniess otherwise identified.
MCL= js the EPA recommended “maximum contaminant level" for a parameter. PlLs=customer specific permit limits.

20f 3 Serial Number: 622446

Page 260
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Analytical Report

Account No: W05899, CHARLES RIVER LAB P.0. No: Inv. No: 729947
Project No: W05899, CHARLES RIVER LAB PUSID No:

1. A water supply is considered bacteriologically "SAFE" if no Coliform bacterfa are detected. To be considered “SAFE" your report
shoutd indicate "<1 col/100ml" or PNEG" for the Coliform Test. If your report indicates a positive result "POS" or a value of one
(1) or greater then your supply s UUNSAFE FOR DRINKING" contact your local Health Dept. or QC for advice.

L1782812-5:

1. A water supply is considered bacteriologically "SAFE" if no Coliform bacteria are detected. To be considered “SAFE™ your report
should Indicate "<1 col/100m{" or "NEG" for the Coliform Test. If your report indicates a positive result "POS" or a value of one
(1) or greater then your supply is “UNSAFE FOR DRINKING" contact your local Health Dept. or QC for advice.

L1782812-6:

1. A water supply {s considered bacteriologically "SAFE® f no Coliform bacteria are detected. To be considered “SAFE" your report
should indicate ¥<1 col/100ml" or "NEG™ for the Coliform Test. 1f your report indicates a positive result "POS" or a value of one
(1) or greater then your supply is MUNSAFE FOR DRINKING® contact your local Health Dept. or QC for advice.

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

Definitions: ND=not detected; NEG=negative; POS=positive; COL=colonies; RLs=laboratory reporting limits; L/A=laboratory accident;
TNTC=too numerous to count

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

All analysis, except field tests are conducted in Southampton, PA unless otherwise identified.

The test'pi lab"is analyzed 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 upen request. All testing is completed within the required
holding time unless otherwise noted..

Q¢ certification 1D*s: Southeampton (NELAP) PADEP 09-131,NJDEP PA166, FL E87954, Bioassay PAD34.MON-NELAP labs: Wind Gap~-NJ PAOO1,
Alltest-NJd 02015,Vineland-NJ 06005;PA 68-580.

ALl samples are collected as "grab® samples unless otherwise identified.

MCL= {a the EPA recommended "maximum contaminant level® for a parameter. PLs=customer specific permit limits.

Page 3 of 3 Serial Number: 622446 %WM / /%753

Thomas J. Hines, President

156

1205 Industrial Blvd., P.O. Box 514, Southampton, PA 18966-0514 Phone: 215-355-3900 Faz: 215-355-7231 www.qclaboratories,com
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Lancaster Laboratories Sample No. WW 4552552

Sample #1 905 Analytical Lab Grab Water Sample

Seni-Annual

Collected:06/27/2005 15:14 by EA BAccount Number: 02423

Submitted: 06/28/2005 15:00 Charles River Laboratories

Reported: 07/18/2005 at 19:49 57 Union Street

Discard: 07/26/2005 Worcester MA 01608

905AR

As Received

CAT As Received Limit of pilution
No. Analysis Name CAS Number Result Quantitation Units Factor
00259 Mercury 7439-97-6 < 0.00020 0.00020 mg/1 1
07035 Arsenic 7440-38-2 < 0.0200 0.0200 mg/1 1
07036 Selenium 7782-49-2 < 0,0200 0.0200 mg/1 1
07046 Barjum 7440-39-3 < 0.0050 0.0050 mg/1 1
07049 Cadmium 7440-43-9 < 0.0050 0.0050 ng/) 1
07051 Chromium 7440~-47-3 < 0.0150 0.0150 mg/l 1
07055 Lead 7439-92-1 < 0.0200 0.0200 mg/1 1
07066 Silver 7440~22-4 < 0.0050 0.0050 ng/1 1
07072 Zinc 7440~66-6 < 0.0200 " 0.0200 ng/1 1
00224 Chloride 16887-00-6 < 2.0 2.0 mg/1 5
00226 Ortho-Phosphate as P 7723~14-0 < 0.030 0.030 mg/1 1
00228 sulfate . 14808-79~-8 < 5.0 5.0 ng/l 5
00368 Nitrate Nitrogen 14797-55-§ < 0,50 0.50 mg/1 5
01504 Fluoride 16984-48-8 < 0.50 0.50 mg/l 5
01505 Bromide 24959-67-9 < 2.5 2.5 ng/l 5
01506 Nitrite Nitrogen 14797-65-0 < 0.50 0.50 ng/1 5
00178 Pesticides/PCB's in Water
00453 Gamma BHC - Lindane 58-89-9 < 0.0096 0.0036 ug/1 1
00454 Heptachlor 76-44-8B < 0.0096 0.0096 ug/1 1
00455 Aldrin 309-00-2 < 0.0096 0.00%2¢6 ug/1 1
00469 Dieldrin 60-57-1 < 0.019 0.019 ug/t 1
00477 Endrin 72~20-8 < 0.01% 0.019 ug/l 1
00478 p,p-DDT 50-29-3 < 0.024 0.024 ug/1 1
00638 Endrin Aldehyde 7421-93-4 < 0.096 0.096 ug/L 1
01902 Aalpha BHC 319-84-6 < 0.0096 0.00986 ug/Ll 1
01903 Beta BHC 319-85-7 < 0,038 0.038 ug/l 1
01904 Delta BHC 319-86-8 < 0.0096 0.0096 ) ug/L 1
01905 Heptachlor Epoxide 1024-57-3 < 0.0098 0.0096 ug/l 1
01906 p,p~DDE 72-55-9 < 0.019 0.019 ug/1 1
01907 p,p-DDD 72~54-8 < 0.015 0.019 ug/1 1
01908 cChlordane 57-74-9 < 0.48 0.48 ug/1 1
01909 Toxaphene 8001-35-2 < 0.96 0.96 ug/1 L
01910 Endosulfan I 959-98~8 < 0.0096 0.009%6 ug/1 1
01911 Endosulfan IX 33213-65-9 < 0.040 0.040 ug/1 1
01912 ©Endosulfan Sulfate 1031-07-8 < 0.019 0.019 ug/L 1
01913 PCB-1016 12674-11-2 < 0.48 0.48 ug/l 1

Lancaster Lakoratories, Inc,
2425 New Halland Plke ? Z_A,- 7=/~ pg”

MEMBER .0 12125
AT mcsass?zr'a:g 1::2-5 #zgss-zsu E’XA
656 717 C-T C O PY 2216 Rev. 3/10/03
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Lancaster Laboratories Sample No. WW 4552552

Sample #1 905 Analytical Lab Grab Water Sample

Semi-Annual
Collected:06/27/2005 15:14 by EA
Submitted: 06/28/2005 15:00

Reported: 07/18/2005 at 19:49
Discard: 07/26/2005

905AN

CAT

No. Analysis Name CAS Number
01914 PCB-1221 11104-28-2
01915 PCB-1232 11141-16-5
01916 PCB-1242 53469-21-9
01917 ©PCB-1248 12672~29-6
01918 pCB-1254 11087-69-1
01919 PCB-1260 11096-82-5

57

As Received
Result
<1.2
< 0.87
< 0.48
< 0.48
< 0.48
< 0.48

The surrogate data is outside the QC limits for the LCSD.
reextraction are within the limits. The hold time had expired prior to the

zeextraction so all results are reported from the original extract.

results were obtained in both extracts.

01856 Herbicides in Water

01857 2,4-D 94-75-1
01858 2,4,5-TP 93-72-1
05286 2,4,5-T 93~76-5
05287 Dalapon 75~99-0
05288 Dinoseb 88~85-7
05289 Dicamba 1918-00-9
05290 wMcpP 93-65-2
05291 MCPA 94-74-6
05292 2,4-DP (Dichloxprop) 120-36~5
05293 2,4-DB 24-82-6
08103 Pentachlorophenol 87-86-5

AANAAAAANAAA
o
W
Qo

0.050

RTP00004

Analysis Report

The LCS recovery for MCPA is outside the (OC limits. There is no more sample to
do a reextraction. The client was notified and approved reporting this data.

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle

CAT

No. Analysis Nama Mathod
00259 Mercury SW-846 74708
07035 Arsenic SW-B46 6010B
07036 Selenium SW-846 6010B
07046 Barium SW-846 6010B

Lancastar Laboratories, tnc.

2425 New Hollaod Pike
M = PO Box 12425

/3((“ [L Lancaster, PA 17605-2425
N 717-656-2300 Fax: 717-656-2681

Page 2 of 3
Account Number: 02423
Charles River Laboratories
Union Street
Worcester MA 01608
As Received
Limit of Dilution
Quantitation Units Factor
1.2 ug/l 1
0.87 ug/1 i
0.48 ug/1 1
0.48 ug/1 1
0.48 ug/l 1
0.48 ug/1l 1
Results from the
Similar
0.50 ug/1 1
0.050 ug/1 1
0.050 ug/1 1
1.2 ug/l1 1
0.50 ug/1 1
0.30 ug/1 1
200. ug/1 1
990. ug/1 1
0.50 ug/1 1
0.99 ug/1 1
0.050 ug/l 1
Analysis Dilution
Date and Time Analyst Factor

Trialf
1

1
1
1

07/06/2005 07:40
07/05/2005 15:18
07/15/2005 16:24
07/05/2005 15:18

EXACT copy
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Damary Valentin
Deborah A Krady
Eric L Eby

Deborah A Krady
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Lancaster
Laboratories
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Lancaster Laboratories Sample No. WW
S8ample #1 905 Analytical Lab Grab Water Sample
Semi-Annual
Collected:06/27/2005 15:14 by EA
Submitted: 06/28/2005 15:00
Reported: 07/18/2005 at 19:49
Discard: 07/26/2005

905aN
07049 Cadmium SH-846 60108
07051 Chromivm SH-846 6010B
07055 Lead SH-846 60108
07066 Silver SW-846 6010B
07072 Zinec SW-846 6010B
00224 Chloride EPA 300.0
00226 Ortho-Phosphate as P EPA 365.3
00228 Sulfate EPA 300.0
00368 Witrate Nitrogen EPAR 300.0
01504 Fluoride EPAR 300.0
01505 Bronide EPA 300.0
01506 Nitrite Nitrogen EPA 300.0
00178 Pesticides/PCB's in Water EPA 608
01856 Herbicides in Water SW-846 8151A
00816 Water Sample Herbicide SW-B846 8151a
Extract
o0o8L7 Water Sample Pest. EPA 608
Extraction -’
01848 WW SW846 ICP Digest (tot SW-846 3005A
rec)
05713 WW SW846 Hg Digest SW—846 7470A

Lancaster Laboratorles, Inc.
2425 New Holland Pike

PO Box 12425

tancaster, PA 17605-2425
717-656-2300 Fax: 717-656-268%

Page 264
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RTP00004

Analysis Report

Page 3 of 3

Account Number: 02423
Charles River lLaboratories
57 Union Street

Worcester MA 01608

07/05/2005 15:18 Deborah A Krady 1
07/05/2005 15:18 Deborah A Krady 1
07/05/2005 15:18 Deborah A Krady 1
07/05/2005 15:18 Deborah A Krady 1
07/13/2005 13:41 Joanne M Gates 1
06/29/2005 09:28 Shannon L Phillips 5
06/28/2005 21:45 Daniel S Smith 1
06/29/2005 09:28 Shannon L Phillips 5
06/29/2005 (9:28 Shannon I Phillips 5
06/29/2005 09:28 Shannon L Phillips S
06/29/2005 09;:28 Shannon L Phillips 5
06/29/2005 09:28 Shannon L Phillips 5
07/01/2005 16:27 Richard A Shober 1
06/30/2005 17:58 Michele D Hamilton 1
06/29/2005 20:30 Karen L Beyer 1
06/30/2005 01:15 David V Hershey Jx 1
07/04/2005 19:20 James L Mertz 1
07/05/2005 20:30 Nelli S Markaryan 1

LY SV SIS SRRV

2216 Rev, 3/10/03
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Analysis Report

4' [ ancaster
V' Laboratories

' Page 1 of 3
Lancaster Laboratories Sample No. WW 4552553
Sample #2 905 Formulation Lab Grab Water Sample
Semi-Annual
Collected:06/27/2005 15:03 by EA Account Number: 02423
Submitted: 06/28/2005 15:00 Charles River Laboratories
Reported: 07/18/2005 at 19:49 57 Union Street
Discard: 07/26/2005 Worcester MA 01608
905FR
As Received
sV As Received Limit of Dilution
Ro. Analysis Name CAS Number Result Quantitation Units Factor
00253 Mercury 7439-97-6 < 0.00020 0.00020 mg/L 1
07035 Arsenic 7440-38-2 < 0.0200 0.0200 mg/L 1
07036 Selenium 7782-49-2 < 0.0200 0.0200 mg/l 1
070458 Barium 7440-39-3 < 0.0050 0.0050 mg/l 1
07049 Ccadmium 7440-43-9 < 0.0050 0.0050 mg/1l 1
07051 Chromium 7440-47-3 < 0.0150 0.0150 mg/1 1
07055 Lead 7439-92-1 < 0.0200 0.0200 mg/1 1
07066 Silver 7440-22-4 < 0.0050 0.0050 mg/1 1
07072 2inc 7440-66-6 < 0.0200 0.0200 mg/1 1
00224 chloride 16887-00-6 < 2.0 2.0 mg/1 5
00226 Ortho-Phosphate as P 7723-14-0 < 0.030 0.030 mg/1 1
00228 Sulfate 14808-79-8 < 5.0 5.0 mg/1 5
00368 Nitrate Nitrogen 14797~55-8 < 0.50 0.50 mg/1 5
01504 Fluoride 16984-48-8 < 0.50 0.50 mg/1 5
01505 Bromide 24959~67-9 < 2.5 2.5 mg/L 5
01506 Nitrite Nitrogen 14797-865-0 < 0.50 0.50 mg/1 5
00178 Pesticides/ECB's in Water
00453 Gamma BHC - Lindane 58-89-9 < 0.0095 0.0095 ug/l 1
00454 Heptachlor 76-44-8 < 0.0085 0.0095 ug/l 1
00435 Aldrin 309-00-2 < 0.0095 0.0095 ug/l 1
00469 Dieldrin 60-57~1 < 0.019 0.019 ug/l 1
00477 Endrin 72-20-8 < 0.01% 0.019 ug/l 1
00478 p,p-DDT 50-29-3 < 0.024 0.024 ug/1 1
00638 Endrin Aldehyde 7421-93-4 < 0.095 0.095 ug/l 1
019202 Alpha BHC 319~84-6 < 0.0095 0.0095 ug/l 1
01903 Beta BHC 319-85-7 < 0.038 0.038 ug/1 1
01204 Delta BHC 319-86-8 < 0.0095 0.0095 ug/1 1
01905 Heptachlor Epoxide 1024-57-3 < 0.0095 0.0095 ug/1 1
01506 p,p-DDE 72-55-9 < 0.019 0.019 ug/1 1
01907 p,p-DDD 72-54-8 < 0.019 0.019 ug/1 1
01908 Chloxdane 57-74-9 < 0.4¢6 0.48 ug/1 1
01909 Toxaphene 8001-35-2 < 0.95 0.95 ug/1 1
01210 Endosulfan I 959%-~-98-8 < 0.0095 0.0095 ug/1 1
01911 Endosulfan II 33213-65-9 < 0.040 0.040 ug/l 1
01212 FEndosulfan Sulfate 1031-07-8 < 0.019 0.019 ug/L 1
01513 PCB-1016 12674~11-2 < 0.48 0.48 ug/1 i
Lancaster Laboratories, Inc.
MEMBER 2325 New Holland Pii: 2. )-e‘—ﬂ—r— 72/ 2%
PO 8ox 12425
Lancaster, PA 17605-2425
< dhllnnd  717-656-2300 Faj: 717-656-2681 X ﬁ {)T 2216 Rev. 3/10/03
s COpY
e un toy
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Analysis Report

4' | ancaster
¥ Laboratories

Page 2 of 3
Lancaster Laboratories Sample No. WW 4552553
Sample #2 905 Formulation Lab Grab Water Sample
Semi-Annual
Collected:06/27/2005 15:03 by EA Account Number: 02423
Submitted: 06/28/2005 15:00 Charles River Laboxatories
Reported: 07/18/2005 at 19:49 57 Union Strest
Discard: 07/26/2005 Worcester MA 01608
905FR
As Recelved
CAT As Received Limit of Dilution
No. Analysis Name €AS Number Result Quantitation Units Faotoxr
01914 PpCcB~1221 11104-28-2 < 1.1 1.1 ug/1 1
01915 PCB-1232 11141-16-5 < 0.86 0.86 ug/l 1
01916 PCB~1242 53469-21-9 < 0.48 0.48 ug/1 1
01917 PCB-1248 12672-28-6 < 0.48 0.48 ug/1 1
01918 PCB-1254 11097-69-1 < 0.48 0.48 ug/1 1
01919 PCR-1260 11026-82-5 < 0.48 0.48 ug/l 1
The surrogate date is outside the QC limits for the LCSD. Results from the
reextraction are within the limits. The hold time had expired prior to the
reextraction so all results are reported from the original extract. Similar
results were obtained in both aextracts.
01856 Herblcides in Water
01857 2,4-D 94-75-7 < 0.50 0.50 ug/1 1
01858 2,4,5-TP 93-72-1 < 0.050 0.050 ug/1 1
05286 2,4,5-T 93-76-5 < 0.050 0.050 ug/l 1
05287 Dalapon 75-99-0 < 1.2 1.2 ug/) 1
05288 Dinoseb 88-85-7 < 0.50 0.50 ug/1 1
05282 Dicamba 1918-00-9 < 0.30 0.30 ug/1 1
05290 MCPP 93-65-2 < 200. 200. ug/1 1
05291 MCPA . 94-74-6 < 990. 990. ug/L 1
05292 2,4-DP (Dichlorprop) 120-36-5 < 0.50 0.50 ug/1 1
05293 2,4-DB 94-82-6 < 0.99 0.99 ug/L 1
08103 Pentachlorophenol 87-86-5 < 0.050 0.050 ug/1 1
The LCS recovery for MCPA is outside the OC limits. There is no more sample to
do a reextraction, The client was notified and approved reporting this data.
Commonwealth of Pennsylvania Lab Certification No. 36-037
Laboratery Chronicle '
CAT Analysis bPilution
No. Analysis Nams Method Trial# Date and Time Analyst Factor
002593 Mercury SW-B46 7470A 1 07/06/2005 07:42 Damary Valentin 1
07035, Arsenic Sk-B846 6010B 1 07/05/2005 15:23 bDeborah A Krady 1
07036 Selenium SW-B46 6010B 1 07/15/2005 16:29 Eric L Eby 1
07046 Barium 8W-846 6010B 1 07/05/2005 15:23 Deborah A Krady 1

Lancaster Laboratories, Inc.
MEMBER 2425 New Holland Pike 2. M7 05

PO Box 12425

) —~
AN 8 Lancaster, PA 17605-2425
A("J I d 717-656-2300 Fax: 717-656-2681

';:,_,;'\,34 “M‘ﬁ' COP‘Y 2216 Rev. 3/10/03
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Analysis Report

g

Page 3 of 3 .

Lancaster Laboratories Sample No. WW 4552553
Sample #2 905 Formulation Lab Grab Water Sample
Semi-Annual
Collected:06/27/2005 15:03 by EA Account Number: 02423
Submitted: 06/28/2005 15:00 Charles River Laboratories
Reported: 07/18/2005 at 19:49 57 Union Street
Discard: 07/26/2005 Worcester MA 01608
905FR
07049 Cadmium SW-846 6010B 1 07/05/2005 15:23 Deboxah A Krady i
07051 Chxomium SW-846 6010B 1 07/05/2005 15:23 Deborah A Krady 1
07055 Lead SW-B846 6010B 1 07/05/2005 15:23 Debozah A Krady 1
07066 Silver SW-846 6010B 1 07/05/2005 15:23 Deborah A Krady 1
07072 Zinc SW-846 6010B 1 07/13/2005 13:44 Joanne M Gates 1
00224 Chloride EPA 300.0 1 06/29/2005 09:41 Shannon I Phillips 5
00226 Ortho-Phosphate as P EPA 365.3 1 06/28/2005 21:45 Daniel S Smith 1
00228 Sulfate EPA 300.0 1 06/29/2005 09:41 Shannon L Phillips 5
00368 Nitrate Nitrogen EPA 300.0 1 06/29/2005 09:41 Shannon L Phillips 5
01504 Fluoride EPA 300.0 1 06/29/2005 09:41 Shannon L Phillips 5
01505 Bromide EPA 300.0 1 06/29/2005 09341 Shannon L Phillips 5
01506 Nitrite Witrogen EFA 300.0 1 06/29/2005 09:41 Shannon L Phillips 5
00178 Pesticides/PCB's in Watexr EPA 608 1 07/01/2005 16:46 Richard A Shober 1
01856 Herbicides in Watex SW-846 B151A 1 06/30/2005 18:26 Michele D Hamilton 1
00816 Water Sample Herbicide SW~846 8151a 1 06/29/2005 20:30 Kaxen L Beyer 1

Extract
00817 Water Sample Pest. EPA 608 1 06/30/2005 01:15 David V Hershey Jr 1

Extraction ’
01848 WW SW846 ICP Digest (tot SW-846 3005R 1 07/04/2005 19:20 James L Mertz 1

rec)
05713 WW 8W846 Hg Digest SW~-846 7470A 1 07/05/2005 20:30 Nelli S Markaryan 1

2. /\—-Ar‘ 7-2/-24
Lancaster Laboratores, inc.
2425 New Holland Plke
MEMBER .4 Box 12425
/L\C’ H__ Lancaster, PA 17605-2425
- 717-656-2300 Fax: 717-656-2681 E \/ 2218 Rev. 3/10/03
f{u b@ﬁ‘i
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Analysis Report

Lancaster,
Laboratories

|

Page I of 1

Lancaster Laboratories Sample No. WW 4562311

S8ample #1 905 Analytical Lab Grab Water Sample <i:>

Semi~Annual

Collected:07/12/2005 14:10 by EA Account Number: 02423

Submitted: 07/13/2005 17:00 Charles River Laboratories

Reported: 07/21/2005 at 08:32 57 Union Street

Discard: 07/29/2005 Worcester MA 01608

1-905

As Received

CAT Ag Roceivad Limit of Dilution
Ro. Analyaig Name CAS Number Result Quantitation Unite Factor

01856 Herbicides in Water

01857 2,4-D 94-75-7 < 0.50 0.50 ug/l 1

01858 2,4,5-7Tp 93-72-1 < 0.050 0.050 ug/l 1

05286 2,4,5-T 93-76-5 < 0.050 0.050 ug/l 1

05287 Dalapon 15-99-0 < 1.2 1.2 ug/l 1

05288 Dinoseb 88-85-7 < 0.50 0.50 ug/l 1

05289 Dicanba 1918-00-9 < 0,30 0.30 ug/1 1

05250 McpPp 93-65-2 < 200. 200. ug/L 1

05291 mMcPa 94~74-6 < 990. 990. ug/1 1

05292 2,4-DP (Dichloxprop) 126-36~5 < 0.50 0.50 ug/1 1

05293 2,4-pB 94-82-6 < 0.99 0.99 ug/1 1

08103 Pentachlorophenol 87-86-5 < 0.050 G.050 ug/1 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
Laboratory Chronicle

CAT Analysis Dilution
No. Analysis Name Mathod Trial# Date and Time Analyst Pactor
01856 Herbicides in Water SW-846 8151A 1 07/20/2005 02:57 Michele D Bamilton 1
00816 Water Sample Herbicide SW-846 8151a 1 07/18/2005 05:45 Danette S Blystone 1

Extract

"D Ll rns

@ QE—;) et SMP',_._

Mwl

C?Dirs/‘ SAM/D/QA Jone 01005') £~ harbic;de.

Sis

2425 New Holland Pike

PO Box 12425

Lancaster, PA 17605-2425
717-656-2300 Fax: 717-656-2681
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Analysis Report
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Page 1 of 1

Lancaster Laboratories Sample No. WW 4562312

Sample #2 905 Formulation ILab Grab Water Sample CD

Semi-Annual

Collected:07/12/2005 14:15 by EA Account Number: 02423

Submitted: 07/13/2005 17:00 Charles River Laboratories

Reported: 07/21/2005 at 08:32 57 Union Street

Discard: 07/29/2005 Worcester MA 01608

2-805

As Received

car As Received Limit of Dilution
No. Analysis Name CAS Nunboxr Result Quantitation Units Factor
01856 Herbicides in Water

01857 2,4-D 94~75-7 < 0.49 0.49 ug/1 1

01858 2,4,5-TP 93=72-1 < 0.049 0.048 ug/l 1

05286 2,4,5-T 93-76-5 < 0.049 0.049 ug/1 1

05287 Dalapon 75-99-0 < 1.2 1.2 ug/1 1

05288 Dinoseb 88-85-7 < 0.49 0.49 ug/l 1

05289 Dicamba 1918-00-9 < 0.29 0.29 ug/1 1

05250 wMcep 93-65-2 < 200. 200. ug/1 1

05291 MCPA 94-74-6 < 980. 980. ug/1 1

05292 2,4-pp (Dichlorprop) 120-36~5 < 0.49 0.49 ug/l 1

05293 2,4-DB 94-82-6 < 0.98 0.98 ug/1 1

06103 Pentachlorophenol 87-86-5 < 0.049 0.049 ug/1 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
Laboratory Chronicle

car Analysis Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
01856 Herbicides in Water SW-846 8151a 1 07/20/2005 04:04 Michele D Hamilton K
00816 Water Sample Herbicide SW-846 8151A 1 07/18/2005 05:45 Danette 8 Blystone i

Extract

@ RmP&a_-l— SM‘WP'L (E’6+ .s,_m,jh-_c] June_ c-lbos') ‘Par ,"IF_I‘E);LPAG- MAJ75IS

on] '3558—"1 oh |_ancostar erboratorias nob £ cotion oF Fass'lb'c.
jesve oith he.rbia]ale.z_ua_];-#—y aontrol sommw-r)/ n dona 005,24 /08

T Don Lo ) s

Lancaster Laboratories, Inc.
2425 New Hofland Pike
PO Box 12425

AL R - -
- — 17-656-2300 Fax:7 26 o, 5l 3/
%‘—j E GQPY 2216 Rev. 3/10/03
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€E§ Lancaster Laboratories

2425 New Holland Pike @ Lancaster, PA 17601

RTP00004

Explanation of Symbols and Abbreviations

The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL  Below Minimum Quantitation Level
TNTC  Too Numerous To Count MPN  Most Probable Number
w International Units CP Units  cobalt-chloroplatinate units
umhos/ecm  micromhos/cm NTU  nephelometric turbidity units
C  degrees Celsius F  degrees Fahrenhelt
meq  milliequivalents Ib.  pound(s)
g gram(s) kg  kilogram(s)
ug  microgram(s) mg  milligram(s)
ml  milliliter(s) I liter(s)
m3  cubic meter(s) ul  microliter(s)
< less than - The number following the sign is the limit of guantitation, the smallest amount of analyte which can be
reliably determined using this speacific test.
>  greater than
J  estimated value — The result is > the Method Detection Limit {MDL) and < the Limit of Quantitation (LOQ).
ppm  parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams. For
aqueous fiquids, ppm Is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram. For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.
ppb parts per billion
Dry weight Results printed under this heading have been adjusted for moisture content. This increases the analyte weight
basis  concentration to approximate the value present in a similar sample without moisture. All other results are reported on

an as-received basis.

U.S. EPA CLP Daia Qualifiers:

Organic Qualifiers

Inorganic Qualifiers

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

B Analyte was also detected in the blank E Estimated due to interference

C  Pesticide result confirmed by GC/MS M  Duplicate injection precision not met

D Compound quantitated on a diluted sample N  Spike sample not within controf limits

E  Concentration exceeds the calibration range of S  Method of standard additions (MSA) used
the instrument for calculation

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 control limits
confirmation columns >25% * Duplicate analysis not within control limits

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

XY, 2 Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainiy values, as applicable, are available upoh request.
Tests results relate only to the sample tested. Clients should be aware that a critical step in a chemical or microbiotogical

analysis is the collection of the sample. Unless the sam

ple analyzed is truly representative of the bulk of material involved,

the test results will be meaningless. If you have questions regarding the proper techniques of collecting samples, please

contact us. We cannot be held responsible for sample integrity,
of our staff. This report shall not be reproduced except in full, wi

WARRANTY AND LIMITS OF LIABILITY -
submiited. THE FOREGOING EXPRESS

however, unless sampling has been performed by a member
thout the written approval of the laboratory.

In accepting analytical work, we warrant the accuracy of test results for the sample as
WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES,

EXPRESSED OR IMPLIED. WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF
FITNESS FOR PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY. IN NO EVENT SHALL LANCASTER

LABORATORIES BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARD

. OR INCIDENTAL DAMAGES INCLUDING, BUT NOT
S8 OF (A) THE NEGLIGENCE (EITHER SOLE OR

CONCURRENT) OF LANCASTER LABORATORIES AND (B) WHETHER LANCASTER |LABORATORIES HAS BEEN INFORMED OF
THE POSSIBILITY OF SUCH DAMAGES. We accept no legal responsibility for the purposes for which the cfient uses the test results. No
rchase order or other order for wark shall be accepted by Lancaster Laboratoties 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.
o B g
3768.02 CARAEGT CORY
06¢ Wavror
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RESEARCH PATHOLOGY SERVICES, INC.

438 East Butler Avenue, New Britain, PA 18901
Phone: 215-345-7070 o Fax: 215-345-4326

INTERLABORATORY VALIDATION OF THE 15-DAY ADULT
INTACT MALE RAT ASSAY WITH LINURON AND PHENOBARBITAL
PROTOCOL NUMBER RTP00004
SPONSOR’S WORK ASSIGNMENT: WA 5-15
HISTOPATHOLOGY REPORT

Experimental Initiation Date: November 14, 2005
Experimental Completion Date: March 27, 2006

SUBMITTED TO:

Joseph W. Lech, B.S., LAT
Charles River Laboratories
Preclinical Services, Pennsylvania
905 Sheehy Drive, Building A
Horsham, PA 19044-1241

SUBMITTED BY:

W Koy B . 2] 209d

W.[Ray Brown, D.V.M., Ph.D.
Veterinary Pathologist

March 27, 2006
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INTERLABORATORY VALIDATION OF THE 15-DAY ADULT
INTACT MALE RAT ASSAY WITH LINURON AND PHENOBARBITAL
PROTOCOL NUMBER RTP00004
SPONSOR’S WORK ASSIGNMENT: WA 5-15

HISTOPATHOLOGY REPORT
TABLE OF CONTENTS
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INTERLABORATORY VALIDATION OF THE 15-DAY ADULT
INTACT MALE RAT ASSAY WITH LINURON AND PHENOBARBITAL
PROTOCOL NUMBER RTP00004
SPONSOR'S WORK ASSIGNMENT: WA 5-15
HISTOPATHOLOGY REPORT

METHOD:

Microscopic examination was made of sections of the specified tissues from
45 male Crl:CD(SD) rats used in a study to evaluate the responses of the adult
male rat assay to two chemicals that have known endocrine activity. A brief outline
of the study design is shown below.

Test Dosage | Number of Chemical Name Dosage? Concentration
Substance | Group Rats (mg/kg/day) (mg/ml)
A 1 15 0.25% Methylcellulose | 0 (Vehicle) 0

B 2 15 Linuron 50 10

C 3 15 Linuron 100 20

D 4 15 Linuron 150 30

E 5 15 Phenobarbital 25 5

F ] 15 Phenobarbital 50 10

G 7 15 Phenobarbital 100 20
The test substances were considered 100% active/pure for the purpose of dosage
calculations.

The male rats were administered one of the test substances and/or the
control substance once daily by gavage for 15 days. The first day of dosage for
each replicate will be Test Day 1 (TD 1) of the study. Rats were sacrificed on the
day of the last dosage (TD 15), two to three hours after the last dosage. Daily
dosages were based on the daily body weight, except on TD 15, which used the
previous day's body weight.

The in-life portion of the study, necropsies, and recording of the gross
necropsy observations were performed by the staff of Charles River Laboratories,
Preclinical Services, Pennsylvania. At necropsy, the specified tissues were
collected and retained in 10% neutral buffered formalin with the exception of the
testes which were fixed in Bouin’s solution for approximately 24 hours before being
transferred to and retained in 70% alcohol.. These preserved tissues were
submitted to Research Pathology Services, Inc. for tissue processing, microscopic
slide preparation and histopathologic evaluation. Samples of the left and right

"Research Pathology Services, Inc. -1
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testis, epididymides and thyroid of the Groups 1, 4, and 7 male rats were routinely
processed, embedded in paraffin, sectioned, and stained with hematoxylin and
eosin for microscopic evaluation.

Upon completion of the project, all raw data (remaining wet tissue, paraffin
blocks, microscopic slides and histology records) will be returned to Charles River
Laboratories, Preclinical Services, Pennsylvania for archiving.
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RESULTS:

The type, incidence and degree of severity of histomorphologic changes in
the specified tissues of the male rats of Groups 1, 4 and 7 are presented in Table 1.
The microscopic observations in each surviving or nonsurviving rat are listed in
tabular form in Table 2. A key to the histomorphologic observations is included on
Table 2.

There were no treatment-related microscopic changes observed in the
testes, epididymides or thyroid of the rats given the vehicle (0.25% methyicellulose)
or 150 mg/kg/day of Linuron (Group 4) or in the testes and epididymides of the rats
given 100 mg/kg/day of Phenobarbital (Group 7).

Microscopic examination of the thyroid of the rats given Phenobarbital
(Group 7) revealed an increased incidence and severity (minimal to moderate) of
hypertrophy and hyperplasia of the thyroid follicular epithelium (Table 1).
Histomorphologically, the change in the thyroid was characterized by increased size
of the follicular epithelium (hypertrophy) and an increase in the amount of follicles
and cellularity of the follicles (hyperplasia). Two control male rats had minimal or
mild hypertrophy but this does occasionally occur spontaneously in male rats. The
incidence and severity was clearly increased in the rats given Phenobarbital.

All other microscopic changes observed in the tissues specified for
examination were considered to be spontaneous in origin and typical of incidental
changes seen in male rats of this age and strain. These changes are listed in the
attached histomorphology tables.

"Research Pathology Services, Inc. -3
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SUMMARY:

Microscopic examination was made of the testes, epididymides and thyroid
from 45 male Crl:CD(SD) rats used in a 15-day adult intact male rat assay with
Linuron and Phenobarbital. The rats selected for histomorphologic evaluation were
from 15 male rats given 150 mg/kg/day of Linuron and 15 male rats given 100
mg/kg/day of Phenobarbital. Fifteen male rats were given the vehicle (0.25%
methylcellulose) alone and served as controls.

No test substance-related microscopic changes were observed in the testes,
epididymides or thyroid of the rats given the vehicle alone or 150 mg/kg/day of
Linuron or in the testes or epididymides of the rats given 100 mg/kg/day of
Phenobarbital.

An increased incidence and severity of hypertrophy and hyperplasia of the
thyroid follicular epithelium occurred in the rats given 100 mg/kg/day of
Phenobarbital and was considered to be treatment-related.

All other microscopic changes observed in the testes, epididymides and
thyroid were considered to have occurred spontaneously and were not treatment-
related.
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QUALITY ASSURANCE UNIT STATEMENT

All aspects of the tissue processing, microscopic slide preparation, histopathologic
evaluation and report preparation for the study listed above have been performed according
to the Standard Operating Procedures of Research Pathology Services, Inc. and were
audited in accordance with the procedures established by the Quality Assurance Unit of
Research Pathology Services, Inc. in compliance with the following Good Laboratory
Practice regulations.

U.S. Environmenta! Protection Agency. Federal Insecticide, Fungicide and Rodenticide Act/Toxic Substances
Control Art (FIFRA/TSCA); Good Laboratory Practice Standards; Final Rule. 40 CFR Part 160/Part 792,

Ministry of Agriculture, Forestry and Fisheries, Japan (MAFF). Good laboratory practice (GLP) standards for
agricultural chemicals. Agricultural Production Bureau Ref. No. 11-Nousan-No. 6283. October 1, 1991; last
revised June 30, 2003 Ref. No. 15-Seisan-2480.

OECD Environmental Directorate. OECD Principles of good laboratory practices [C(97)186/Final] (1998);
Environmental Health and Safety Division

Quality Assurance inspections were performed as shown below. There were no de-
viations from the protocol, Standard Operating Procedures and/or appropriate Good Labo-
ratory Practice regulations noted during the conduct of the study that had any impact on
study integrity.

Dates of Study Date Reported Date Reporied to Study Director

Inspection Phase to Management and Study Director Management

1116/05 Trimming 12/19/05 12119/05

11122105 Embedding 12/19/05 12119/05

11/30/05 Microtomy 12/19/05 12/19/05

12/02/05 Staining 12119/05 12119/05

12/05/05 Histopathology 12/19/05 12/19/05

12/05/05 Dala Entry 12/19/05 12/19/05

12/06/05 Data Verification 12/19/05 12/19/05

12/06/05 Data Processing 12119/05 12119/05

12/08/05 Report Preparation 12119/05 12/19/05

12/19/05 Pre-Submission Audit 12/19/05 12/19/05

12/19/05 Draft Report 1219/05 12/19/05

03/27106 Final Report 03/27/06 03/27/06
Ko quL B.S. 03-27-0¢
Karen W. Harkins, BS Date

Quality Assurance Unit
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

All aspects of the above-referenced study performed by Research Pathology
Services, Inc. were conducted according to the Good Laboratory Practice regula-

tions listed below:

U.S. Environmental Protection Agency. Federal Insecticide, Fungicide and
Rodenticide Act/Toxic Substances Control Art (FIFRA/TSCA); Good Laboratory
Practice Standards; Final Rule. 40 CFR Part 160/Part 792.

Ministry of Agriculture, Forestry and Fisheries, Japan (MAFF). Good laboratory
practice (GLP) standards for agricultural chemicals. Agricultural Production
Bureau Ref. No. 11-Nousan-No. 6283. October 1, 1991; last revised June 30,
2003 Ref. No. 15-Seisan-2460.

OECD Environmental Directorate. OECD Principles of good laboratory practices
[C(87)186/Final] (1298); Environmental Health and Safety Division

No deviations were noted that had any significant impact on the validity of the

study.
W. Rayl Brown, DVM, PhD, DACVP Date
Veterinary Pathologist
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Table 1
Incidence and Degree of Severity of Histomorphologic Observations
Test Substance: A D G
Dose Group: 1 4 7
Sex: M M M
Number of Animals/Group: 15 15 15
TESTIS (LEFT):
NO. EXAMINED 15 15 15
NO. NORMAL 14 15 15
-degeneration, seminiferous tubules, multifocal
minimai 1 0 0
Total Incidence, All Grades 1 0 0
TESTIS (RIGHT):
NO. EXAMINED 15 15 15
NO. NORMAL 14 15 14
-degeneration, seminiferous tubules, multifocal
minimal 1 0 0
Total Incidence, All Grades 1 0 0
-infiltration, mononuclear-cell, tunica, focal
minimal 0 0 1
Total Incidence, All Grades 0 0 1
EPIDIDYMIDES:
NO. EXAMINED 15 16 16
NO. NORMAL 5 6 1
-infiltration, mononuclear-cell, focal/multifocal
minimal 10 9 11
mild 0 0 3
Total Incidence, All Grades 10 9 14
THYROID:
NO. EXAMINED 15 13 15
NO. NORMAL 13 13
Advanced autolysis precludes evaluation 0 0
-hypertrophy/hyperplasia, follicular epithelium
minimal 1 0 3
mild 1 0 5
moderate 0 0 5
Total Incidence, All Grades 2 1] 13
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INTEANATIONAL

Quality Assurance Statement

RTP00004

Hormone Concentration Determination in Rat Serum Samples for GLP Study
(Inter-Laboratory Validation of the 15-Day Intact Adult Male Rat Assay)

Charles River Laboratories

An05-959

RTI-959

This study was audited by the Sciences and Engineering — Quality Assurance Unit and the results of the inspections
and audits were reported to the task leader/study director and management as identified below. To the best of our
knowledge, the reported results accurately describe the study methods and procedures used, and the reported results
accurately reflect the raw data.

Inspections and Audits

Date Inspection/Audit Report Sent to
Inspection and Audit Date(s) RTI Task Leader/ study director and
Management *

Analytical Project Plan Audit

Analytical Project Plan Audit
Follow-up

Sample Receipt - Process
Hormone Analysis — Process
Data Audit
Data Audit
Data Audit
Data Audit
Data Audit
Report Audit

Report Audit — Follow up

November 10, 2005
November 11, 2005
November 15, 2005
November 28, 2005

November 28, 2005

November 29-30, 2005

December 9 & 12, 2005

December 12, 2005
December 13, 2005
December 19, 2005

April 20, 2006
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November 10, 2005
November 11, 2005
November 15, 2005
November 30, 2005
November 28, 2005
November 30, 2005
December 12, 2005
December 12, 2005
December 13, 2005
December 20, 2005

April 20, 2006
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* The audits and inspection reports listed above were submitted to the external study director at Charles River Laboratories on
January 12, 2006. The report audit issued on April 20, 2006 was also submitted to the external study director at Charles River
Laboratories on April 20, 2006.

Prepared by:

Michelle Oh Date
Quality Assurance Specialist

Reviewed by:

Glia %lux on /24 Job
Celia Keller Date/ [
Quality Assurance Assistant Manager
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Assay)

Report Prepared and Submitted by:

&4/ \ﬂ’“’-‘ S 24~
Carol D. Sloan Date
Principal Investigator
Manager, Laboratory of Reproductive and
Endocrine Toxicology

Approved by:

R B 4 2406
Brian F. Thomas, Ph.D. Date
Director, Center for Chemistry Services
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1 INTRODUCTION

One hundred and four rat serum samples with nine aliquots each (when possible) were received
in the Laboratory of Reproductive and Endocrine Toxicology on November 15, 2005. The
samples were required to have nine hormones determined on each one when enough serum was
available. The nine hormones to be determined were Follicle Stimulating Hormone (FSH),
Luteinizing Hormone (LH), Testosterone, Dihydrotestosterone (DHT), Prolactin, Estradiol,
Thyroxine, Triiodothyronine and Thyroid Stimulating Hormone (TSH). The RTI International
Laboratory of Reproductive and Endocrine Toxicology (LORET) personnel thawed out one
aliquot for each individual hormone determination, so that each determination would be made on
a sample that had been frozen until the time of hormone measurement. Each sample was assayed
in duplicate and the average result reported, unless otherwise stated. There were 7 groups of rats

with 15 animals per group. Animals were sacrificed on Test Day 15.

2 METHODS

Blood was collected from the trunk of the animal at the time of sacrifice from all animals by
Charles River Laboratories staff. Serum was shipped to RTI International and stored between
-65°C and -85°C until it was analyzed. The serum samples were assayed by commercially
available radioimmunoassay (RIA) kits for testosterone, luteinizing hormone, thyroid stimulating
hormone, thyroxine, triiodothyronine, follicle simulating hormone, estradiol, prolactin and
dihydrotestosterone. Each sample was run in duplicate and assays included high and low quality
control (QC) serum samples. For additional QC samples, the kit-supplied zero standards were
spiked with respective hormones at concentrations that were expected to encompass 70%
(% 10%) B/By, for the low and 30% (£ 10%) B/By, for the high. The results for all QC samples
were used to assess within- and between-assay variability for each laboratory standard.
Proteinaceous rat hormones were obtained from the National Hormone and Pituitary Program
and the steroids were purchased from commercial suppliers. All assays were counted in a
Packard Biosciences Cobra II Series Model 5002 gamma counter using RIASMART software,
version 1.0. This work was conducted according to the following regulatory guidelines:

e U.S. Environmental Protection Agency. Federal Insecticide, Fungicide

and Rodenticide Act/Toxic Substances Control Act (FIFRA/TSCA); Good
Laboratory Practice Standards; Final Rule. 40 CFR Part 160/Part 792.
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e Ministry of Agriculture, Forestry and Fisheries, Japan (MAFF). Good
laboratory practice (GLP) standards for agricultural chemicals.
Agricultural Production Bureau Ref. No. 11-Nousan-No.6283.
October 1, 1999; last revised June 30, 2003 Ref. No. 15-Seisan-2460.

e OECD Environmental Directorate. OECD Principles of good
laboratory practices [C(97)186/Final] (1998); Environmental Health
and Safety Division.

21 Estradiol Radioimmunoassay Procedure

The estradiol radioimmunoassay (RIA) used was a no-extraction, double antibody
13[_RIA (Diagnostic Systems Laboratories [DSL], Webster, Texas) which utilized estradiol
antibody, '*’I-estradiol, estradiol calibrators as the standard curve, and a precipitating solution
consisting of goat anti-rabbit gamma globulin combined with dilute polyethylene glycol.
Estradiol controls in serum were prepared in the same species/strain/sex as unknown samples by
adding known concentrations of estradiol to the appropriate matrix. Estradiol controls prepared
in the kit supplied zero calibrator were also assayed. From the control values, the intra-assay
coefficient of variation, and percent recovery for the assay was determined (see Table 1 below).
All of the samples were analyzed in one assay. The sensitivity of the assay was 0.6 pg/mL as
reported by DSL. All samples read within curve range of 1.5 to 150 pg/mL. For the RIA
procedure, the sample (200 pL) was pipetted into a glass culture tube and the estradiol antiserum
(100 puL) was added. The tubes were vortexed and incubated at 4°C for 4 hours. The
1251_estradiol (100 pL) was added, and the tubes were vortexed and incubated at 4°C for
approximately 23 hours. After overnight incubation, cold precipitating solution (1mL) was
added and the tubes were vortexed. After a 20 minute incubation, the tubes were centrifuged, the
supernatant was decanted and the tubes containing pellets were counted in a gamma counter.
Results were reported as pg/mL. The results of the assay are considered reliable based on the

assay performance results, some of which are presented in Table 1.
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Table 1. Parameters for Estradiol RIAs Used for Male Rat Hormone Determinations

Units

Intra-assay Variation®

Mass added

Inter-assay Variation®

No. of assays

0/9.2%
7.5/4.3%
25/3.9%

1

(pg/mL) 7

5/7.5% (75.8-79.27%)"
33.3/7.1% (31.3-34.1%)"

1

Mass added N/A N/A
% recovery of added mass” 7.5/112.0% 5/100.7%
25/115.3% 33.3/100.4%
Index of paralielism® N/A N/A

a
b
c

d Range of % binding in assay.

Numbers are mass added/percentage variation.
Numbers are mass added/percentage recovered (range of all assays).
Index of parallelism = concentration of low volume + concentration of high volume x 100.

®  Male CD rat serum RTI Lot # 136 , Estradiol from kit calibrators

N/A = Not applicable

15.0
50.0
150.0

Table 1A. Estradiol Standard Curve Values; Assay Date 12-06-05

92,51, 94.17,
75.83, 76.03, 80.44, 79.32
47.86, 47.40, 51.13, 51.20
24.60, 25.48, 27.40, 27.95
13.83, 12.83, 14.59, 15.11

2.2 Rat Follicle Stimulating Hormone Radioimmunoassay Procedure

The rat follicle stimulating hormone (rfFSH) RIA used was a no-extraction, double

antibody '>°I RIA (Amersham Biosciences, Piscataway, NJ) which utilized rFSH antibody,

'25I_rFSH, rFSH calibrators as the standard curve, and a precipitating solution consisting of

donkey anti-sheep serum coated onto magnetizable polymer particles. rFSH controls in serum

were prepared in the same species/strain/sex as unknown samples by adding known

concentrations of rFSH to the appropriate matrix. rFSH controls in the kit supplied assay buffer

were prepared using the reference preparation from the National Hormone and Pituitary Program

(Torrance, CA). From the control values, the intra-assay coefficient of variation, and percent

recovery for the assay was determined (see Table 2 below). All samples were analyzed in one

assay. The sensitivity of the assay was 0.9 ng/mL as reported by Amersham Biosciences. All

samples read within curve range of 1.6 to 100 ng/mL. For the RIA procedure, the sample
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(100 pL) was pipetted into a glass culture tube and the rFSH antiserum (100 pL) was added. The
tubes were vortexed and incubated at room temperature for 4 hours. The '*I-FSH (100 pL) was
added, and the tubes were vortexed and incubated at room temperature for approximately 22
hours. After overnight incubation, cold precipitating solution (400 uL) was added and the tubes
were vortexed. After a 10 minute incubation, the tubes were centrifuged, the supernatant was
decanted and the tubes containing pellets were counted in a gamma counter. Results were
reported as ng/mL. The results of the assay are considered reliable based on the assay

performance results, some of which are presented in Table 2.

Table 2. Parameters for FSH RIAs Used for Male Rat Hormone Determinations

Units
Intra-assay Variation® . 3 v

7.5/4.0% (63.4-66.5%

0/10.1% )
Mass added 6.25/4.1% 30/5.1% (26.2-28.6%)"
25/2.6%

a

Inter-assay Variation

No. of assays 1 1
Mass added N/A N/A
% recovery of added mass® 6.25/71.3% 7.5/187.3%
25/83.1% 30/167.6%
Index of parallelism® N/A N/A

2 Numbers are mass added/percentage variation.

®  Numbers are mass added/percentage recovered (range of all assays).

¢ Index of parallelism = concentration of low volume + concentration of high volume x 100.
d

Range of % binding in assay.
¢ Male CD rat serum RTI Lot # 136, FSH from kit standards
f NIDDK-rFSH-RP-2 from the National Hormone and Pituitary Program (Torrance, CA).

N/A = Not applicable

1.68

ssay Date 12-02-05

1.6 98.28, 97.19, 97.29, 101.4
3.1 3.00 93.17, 95.63, 96.40, 95.96
6.2 6.21 84.80, 86.47, 85.49, 87.46
12.5 12.30 67.96, 70.86, 66.85, 71.05
25.0 25.90 44.52, 46.93, 43.73, 44.21
50.0 49.06 28.12, 28.13, 27.48, 26.61
100.0 98.12 16.14, 16.63, 16.79, 18.23
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2.3 Rat Luteinizing Hormone Radioimmunoassay Procedure

The rat luteinizing hormone (rLH) RIA used was a no-extraction, double antibody
'L.RIA (Amersham Biosciences, Piscataway, NJ) which utilized rLH antibody, '*I-rLH, rLH
calibrators as the standard curve, and a precipitating solution consisting of donkey anti-rabbit
serum coated onto magnetizable polymer particles. rLH controls in serum were prepared in the
same species/strain/sex as unknown samples by adding known concentrations of rLH to the
appropriate matrix. rLH controls in the kit supplied assay buffer were prepared using the
reference preparation from the National Hormone and Pituitary Program (Torrance, CA). From
the control values, the intra-assay coefficient of variation, and percent recovery for the assay was
determined (see Table 3 below). All samples were analyzed in one assay. The sensitivity of
the assay was 0.9 ng/mL as reported by Amersham Biosciences. All samples read within curve
range of 0.8 to 50 ng/mL. For the RIA procedure, the sample (100 pL) was pipetted into a glass
culture tube, the rLH antiserum (100 pL) was added, followed by the '*I-rLH (100 pL), and the
tubes were vortexed and incubated at room temperature for approximately 23 hours. After
overnight incubation, cold precipitating solution (400 uL) was added and the tubes were
vortexed. After a ten minute incubation, the tubes were centrifuged, the supernatant was
decanted and the tubes containing pellets were counted in a gamma counter. Results were
reported as ng/mL. The results of the assay are considered reliable based on the assay

performance results, some of which are presented in Table 3.
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Table 3. Parameters for LH RIAs Used for Male Rat Hormone Determinations

Units
Intra-assay Variation

0/8.8% 3.75/14.1% (70.2-72.9%‘?d

Mass added 3.1/5.5% 15/4.1% (25.3-27.5%)
12.5/4.5%
Inter-assay Variation®
No. of assays 1 1
Mass added N/A N/A
% recovery of added mass” 3.1/70.2% 3.75/130.3%
12.5/91.8% 15/128.6%
Index of parallelism® N/A N/A

a
b

Numbers are mass added/percentage variation.

Numbers are mass added/percentage recovered (range of all assays).

Index of parallelism = concentration of low volume + concentration of high volume x 100.
Range of % binding in assay.

Male CD Rat Serum RTI Lot # 136, LH from kit standards.

NIDDK-rLH-RP-3 from the National Hormone and Pituitary Program (Torrance, CA).
N/A = Not applicable

" o o o

Table 3A. Rat LH Standard Curve Values; Assay Date 11-29-05

0.8 079 98.30, 98.58, 98.41, 97.67

1.6 1.64 03.48, 93.84, 93.09, 93.13
3.1 3.04 83.55, 86.21, 82.87, 82.98
6.2 6.22 62.41, 64.98, 63.39, 64.96
12.5 12.59 38.62, 39.37, 38.56, 39.93
25.0 24.81 20.44, 21.80, 20.21, 20.34
50.0 49.88 10.11, 11.36, 10.19, 11.25

2.4 Rat Prolactin Radioimmunoassay Procedure

The rat prolactin (rPRL) RIA used was a no-extraction, double antibody '*°I RIA
(Amersham Biosciences, Piscataway, NJ) which utilized rPRL antibody, '*’I-rPRL, rPRL
calibrators as the standard curve, and a precipitating solution consisting of donkey anti-sheep
serum coated onto magnetizable polymer particles. rPRL controls in serum were prepared in the
same species/strain/sex as unknown samples by adding known concentrations of rPRL to the
appropriate matrix. rPRL controls in the kit supplied assay buffer were prepared using the
reference preparation from the National Hormone and Pituitary Program (Torrance, CA). From

the control values, the intra- and inter-assay coefficient of variation, percent recovery, and index
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of parallelism for the assays was determined (see Table 4 below). All samples were analyzed in
two assays. The sensitivity of the assay was 0.7 ng/mL as reported by Amersham Biosciences.
All samples read within curve range of 0.8 to 50 ng/mL, once diluted 10-fold with assay buffer.
For the RIA procedure, the sample (100 uL) was pipetted into a glass culture tube, the rPRL
antiserum (100pL) was added, followed by the '*’I-rPRL (100pL), and the tubes were vortexed
and incubated at room temperature for 22-24 hours. After overnight incubation, cold
precipitating solution (400uL) was added and the tubes vortexed. After a 10 minute incubation,
the tubes were centrifuged, the supernatant was decanted and the tubes containing pellets were
counted in a gamma counter. Results were reported as ng/mL. The results of the assay are
considered reliable based on the assay performance results, some of which are presented in

Table 4.

Table 4. Parameters for Prolactin RIAs Used for Male Rat Hormone Determinations

Units

S gmy ] ‘ “(ngiml)  wemy ] T (ngiml)

Intra-assay Variation®

0/3.4% and 9.6% 2.5/13.1% and 9.1% (61.9-69.6%2d
Mass added 3.1/4.9% and 6.5% 10/7.6% and 5.7% (28.4-34.4%)

12.5/4.9% and 0.5%

Inter-assay Variation®

No. of assays 2 2
0/3.4% o
Mass added 3.1/0.5% 215//8 570/5
12.5/6.0% =R
% recovery of added mass”® 3.1112.4-132.9% 2.5/209.4-211.4%
12.5/95.5-121.9% 10/205.8-207.2%
Index of parallelism® 75.1% N/A

Numbers are mass added/percentage variation.

Numbers are mass added/percentage recovered (range of all assays).

Index of parallelism = concentration of low volume + concentration of high volume x 100.
Range of % binding in assay.

Male CD rat serum RTI Lot # 136, prolactin from kit standards

NIDDK-rPRL-RP-3 from the National Hormone and Pituitary Program (Torrance, CA).
N/A = Not applicable

-~ a o (=2 ]
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Table 4A. Rat Prolactin Standard Curve Values; Assay Date 12-07-05
" ) - ,

08

1.6 1.71 87.60, 90.27, 87.54, 88.61
3.1 2.95 77.90, 82.85, 76.14, 79.99
6.2 6.25 58.11, 62.93, 62.44, 61.49
12.5 12.94 39.09, 42.64, 42.28, 41.67
25.0 24.57 25.55,27.27, 24.31, 27.93
50.0 49.04 14.02, 16.14, 14.51, 14.55

2.5 Rat Thyroid Stimulating Hormone Radioimmunoassay Procedure

The rat thyroid stimulating hormone (rTSH) RIA used was a no-extraction, double
antibody '*I RIA (Amersham Biosciences, Piscataway, NJ) which utilized rTSH antibody,
"I+TSH, rTSH calibrators as the standard curve, and a precipitating solution consisting of
donkey anti-rabbit serum coated onto magnetizable polymer particles. rTSH controls in serum
were prepared in the same species/strain/sex as unknown samples by adding known
concentrations of rTSH to the appropriate matrix. rTSH controls in the kit supplied assay buffer
were prepared using the reference preparation from the National Hormone and Pituitary Program
(Torrance, CA). From the control values, the intra-assay coefficient of variation, and percent
recovery for the assay was determined (see Table 5 below). All samples were analyzed in one
assay. The sensitivity of the assay was 0.5 ng/mL as reported by Amersham Biosciences. All
samples read within curve range of 1 to 64 ng/mL. For the RIA procedure, the sample (100 pL)
was pipetted into a glass culture tube, the rTSH antiserum (100pL) was added, followed by the
125LrTSH (100pL), and the tubes were vortexed and incubated at room temperature for
approximately 21 hours. After overnight incubation, cold precipitating solution (400uL) was
added and the tubes were vortexed. After a ten minute incubation, the tubes were centrifuged,
the supernatant was decanted, and the tubes containing pellets were counted in a gamma counter.
Results were reported as ng/mL. The results of the assay are considered reliable based on the

assay performance results, some of which are presented in Table 5.
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Table 5. Parameters for TSH RIAs Used for Male Rat Hormone Determinations

Units

Intra-assay Variation®

Mass added

Inter-assay Variation®

No. of assays

0/4.9%
4/4.9%
16/4.2%

1

DIS

_" T (ngiml) ]

2.5/3.8% (69.3-71.7%)°
10/8.8% (29.1-33.8%)"

1

Mass added N/A N/A
% recovery of added mass® 4/119.5% 2.5/237.1%
16/126.4% 10/207.3%

Index of parallelism® N/A N/A

a

o

a o

Range of % binding in assay.

@

N/A = Not applicable

Numbers are mass added/percentage variation.
Numbers are mass added/percentage recovered (range of all assays).
Index of parallelism = concentration of low volume + concentration of high volume x 100.

Male CD Rat Serum RTI| Lot # 136, TSH from kit standards.
NIDDK-rTSH-RP-3 from the National Hormone and Pituitary Program (Torrance, CA).

Table 5A. Rat TSH Standard Curve Values; Assay Date 12-05-05

1.0
2.0
4.0
8.0
16.0
32.0
64.0

rag
1.03
1.98
3.91
8.17
15.98
31.75
64.07

96.22, 97.93, 98.75, 96.04
90.58, 92.23, 90.13, 94.07
79.95, 80.82, 78.65, 83.49
60.01, 62.29, 59.67, 62.54
38.43, 43.13, 37.45, 40.78
21.50, 24.44, 21.02, 21.20
11.39, 12.33, 9.29, 10.75

2.6 Total Testosterone Radioimmunoassay Procedure

The total testosterone (T) RIA used was a no-extraction, solid-phase '’I-RIA which

utilized T-specific antibody-coated tubes; '*’I-T and T calibrators as the standard curve

(Diagnostic Products Corporation [DPC], Los Angeles, CA). T controls in serum were prepared

in the same species/strain/sex as unknown samples by adding known concentrations of T to the

appropriate matrix. From the control values, the intra- and inter-assay coefficient of variation,

percent recovery, and index of parallelism for the assays was determined (see Table 6 below).

All samples were analyzed in two assays. The sensitivity of the assay was 0.04 ng/mL as

reported by DPC. Not all samples read within curve range of 0.2 to 16 ng/mL. For the RIA
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procedure, the sample (50 pL) was pipetted into the antibody-coated tube and the "*°I-T (1 mL)

was added. The tubes were vortexed and incubated in a 37°C water bath for three hours. After

incubation, the supernatant was decanted and the tubes were counted in a gamma counter.

Results were reported as ng/mL. The results of the assay are considered reliable based on the

assay performance results, some of which are presented in Table 6.

Table 6. Parameters for Testosterone RIAs Used for Male Rat Hormone Determinations

Units

Intra-assay Variation®

Mass added

Inter-assay Variation®

0.5/4.8% and 6.9%
417.7% and 3.4%
8/5.0% and 8.0%

0.5/12.3% and 12.0% (67.7-74.6%)°
4/4.2% and 0.8% (31.1-34.2%)°

No. of assays 2 2
0.5/1.4%
Mass added 4/2.4% 0.5/6.3%
8/2.5% 4/3.7%

% recovery of added mass®

0.5/97.4-101.0%
4/99.7-103.1%
8/94.1-97.4%

0.5/109.0-117.3%
4/102.5-107.9%

Index of parallelism®

117.3%

N/A

Index of parallelism = concentration of low volume + concentration of high volume x 100.

?  Numbers are mass added/percentage variation.

®  Numbers are mass added/percentage recovered (range of all assays).
c

¢ Range of % binding in assay.

¢ Male CD rat serum RTI Lot # 135 (pooled from 10 rats)

f

Testosterone from kit calibrators
N/A = Not applicable

Table 6A. Total Testosterone Standard Curve Values; Assay Date 11-17-05

0.2
1.0
4.0
8.0
16.0

Dose (ng/m
0.19 o
1.07
407
7.76

15.58
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88.43, 85.81, 88.33, 87.41
59.71, 60.74, 57.28, 59.97
32.50, 34.45, 33.07, 33.73
22.95, 22.74, 23.22, 23.06
14.04, 13.53, 15.03, 14.49
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2.7 Total Triiodothyronine Radioimmunoassay Procedure

The total triiodothyronine (T3) RIA used was a no-extraction, solid-phase '2°I RIA which
utilized T3-specific antibody-coated tubes, '*°I-T3, and T3 calibrators for the standard curve
(DPC, Los Angeles, CA). T3 controls in serum were prepared in the same species/strain/sex as
unknown samples by adding known concentrations of T3 to the appropriate matrix. From the
control values, the intra-assay coefficient of variation and percent recovery for the assay was
determined (see Table 7 below). All samples were analyzed in one assay. The sensitivity of the
assay was 7 ng/dL as reported by DPC. All samples read within curve range of 20 to 600 ng/dL.
For the RIA procedure, the sample (100 uL) was pipetted into the antibody-coated tube and the
125113 (ImL) was added. The tubes were vortexed and incubated in a 37°C water bath for two
hours. After incubation, the supernatant was decanted and the tubes were counted in a gamma
counter. Results were reported as ng/dL. The results of the assay are considered reliable based

on the assay performance results, some of which are presented in Table 7.

Table 7. Parameters for Triiodothyronine (T3) RIAs Used for Male Rat Hormone Determinations

Units
Intra-assay Variation®

or7.

(] . . 4%)
Mass added 50/4.8% 300/5.0% (26.6-28.6%)°
300/1.5%
Inter-assay Variation® ,
No. of assays 1 1
Mass added N/A N/A
% recovery of added mass” 50/108.8% 50/99.3%
300/113.0% 300/99.1%
Index of parallelism® N/A N/A

®© o o T o

Numbers are mass added/percentage variation.

Numbers are mass added/percentage recovered (range of all assays).
Index of parallelism = concentration of low volume + concentration of high volume x 100.
Range of % binding in assay.

Male CD Rat Serum RTI Lot # 136, T3 from kit calibrators.
N/A = Not applicable
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Table 7A. Total Triiodothyronine Standard Curve Values; Assay Date 11-28-05

85.34, 83.87, 84.77, 87.12

50.0 49.96 71.27, 71.06, 69.89, 73.00
100.0 100.54 52.28, 55.43, 54.42, 56.60
200.0 204.24 35.09, 35.68, 36.18, 37.63
600.0 580.73 16.12, 16.15, 16.44, 16.22

2.8 Total Thyroxine Radioimmunoassay Procedure

The total thyroxine (T4) RIA used was a no-extraction, solid-phase '] RIA which
utilized T4-specific antibody-coated tubes, '*’I-T4, and T4 calibrators for the standard curve
(DPC, Los Angeles, CA). T4 controls in serum were prepared in the same species/strain/sex as
unknown samples by adding known concentrations of T4 to the appropriate matrix. From the
control values, the intra- and inter-assay coefficient of variation and percent recovery for the
assays was determined (see Table 8 below). All samples were analyzed in two assays. The
sensitivity of the assay was 0.25 pg/dL as reported by DPC. Not all samples read within curve
range of 1 to 24 pg/dL. For the RIA procedure, the sample (25 pL) was pipetted into the
antibody-coated tube and the '*’[-T4 (1 mL) was added. The tubes were vortexed and incubated
in a 37°C water bath for one hour. After incubation, the supernatant was decanted and the tubes
were counted in a gamma counter. Results were reported as pg/dL. The results of the assay are

considered reliable based on the assay performance results, some of which are presented in

Table 8.
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Table 8. Parameters for Thyroxine (T4) RIAs Used for Male Rat Hormone Determinations

Units
Intra-assay Variation®

0/9.1% and 14.6% 2.67/8.6% and 8.1% (65.4-70.4%3d

Mass added 5/10.2% and 11.4% 16/3.4% and 4.5% (27.8-31.0%)
12/5.2% and 7.6%
Inter-assay Variation® \
No. of assays 2 2
0/6.3% 0
Mass added 5/0.9% 2o
12/5.2% o
% recovery of added mass® 5/96.0-103.6% 2.67/112.4-114.5%
12/90.0-101.2% 16/99.1-101.5%
Index of parallelism® N/A N/A

Numbers are mass added/percentage variation.

Numbers are mass added/percentage recovered (range of all assays).

Index of parallelism = concentration of low volume + concentration of high volume x 100.
Range of % binding in assay.

® Male CD Rat Serum RTI Lot # 136, T4 from kit standards.

N/A = Not applicable

a
b

(2]

Table 8A. Total Thyroxine Standard Curve Values; Assay Date 11-18-05

§ = e

) 6.30, 88.90
413 59.71, 62.61, 60.41, 61.15

10.35 37.72, 40.71, 37.03, 39.89
15.87 28.72, 28.93, 27.74, 31.63
23.07 21.17, 23.38, 19.62, 23.24

2.9 Dihydrotestosterone Radioimmunoassay Procedure

The dihydrotestosterone (DHT) RIA used had a sample oxidation/extraction procedure
followed by a solid-phase '*°I RIA which utilized DHT-specific antibody-coated tubes and
'51_.DHT (DSL, Webster, Texas). Also included in the kit were reagents for the
oxidation/extraction procedure to remove most of the testosterone which will cross-react with the
DHT antiserum. These reagents were an oxidation solution and DHT sample buffer. Also
needed but not included in the kit were the organic solvents for extraction, n-hexane (95%
minimum) purchased from EM Science, and absolute ethanol which was purchased from
AAPER Alcohol and Chemical Company. The DHT (Sigma, St. Louis, MO) curve was prepared
in the zero calibrator provided in the kit. DHT controls in serum were prepared in the same

species/strain/sex as unknown samples by adding known concentrations of DHT to the
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appropriate matrix. From the control values, the intra-assay coefficient of variation and percent
recovery was determined (see Table 9 below). All samples were analyzed in two assays. The
sensitivity of the assay was 4 pg/mL as reported by DSL. All samples read within curve range of
12.5 to 800 pg/mL, once diluted 4-fold with the zero calibrator. For the RIA procedure, the
sample (400 pL) was oxidized and extracted and reconstituted in 250 pL of kit supplied zero
calibrator. For the RIA procedure, the sample (100 pL) was pipetted into the antibody-coated
tube and the '*I-DHT (500uL) was added. The tubes were vortexed and incubated at room
temperature on a shaker (180 rpm) for two hours. After incubation, the supernatant was
decanted and the tubes were counted in a gamma counter. Results were reported as pg/mL. The
results of the assay are considered reliable based on the assay performance results, some of

which are presented in Table 9.

Table 9. Parameters for Dihydrotestosterone (DHT) RIAs Used for Male Rat
Hormone Determinations

Units

Intra-assay Variation®

0/7.8% and 4.0%  64/15.7% and 4.2% (64.6-72.9

%)’
Mass added 100/12.6% and 8.8% 320/12.7% and 0.7% (24.8-31.3%)"

400/2.9% and 11.1%

Inter-assay Variation®

No. of assays ' 2 2
0/31.4%
Mass added 100/24.5% 3%;?5‘;/‘;/
400/26.7 e
% recovery of added mass” 100/110.1-134.4% 64/99.1-108.4%
400/95.1-135.6% 320/95.1-109.9%
Index of parallelism® 80.8% N/A

Numbers are mass added/percentage variation.

Numbers are mass added/percentage recovered (range of all assays).

Index of parallelism = concentration of low volume + concentration of high volume x 100.
Range of % binding in assay.

Male CD Rat Serum RTI Lot # 136, DHT from Sigma Aldrich.

N/A = Not applicable

[+ a o L= ]
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Table 9A. Dihydrotestosterone Standard Curve Values; Assay Date 12-04-05

S S
ol

~13.19
23.97
48.96
102.44
202.52
392.24
799.64

RTP00004

5, 90.¢
86.82, 88.00, 83.98, 88.11
73.13,79.27, 75.03, 75.91
57.04, 61.81, 56.42, 60.39
42.48, 41.35, 38.44, 40.91
25.75, 25.79, 24.44, 25.01
13.91, 15.36, 12.93, 12.16

The assays for FSH, LH, Total Testosterone, Estradiol, Thyroxine, Triiodothyronine,

Thyroid Stimulating Hormone, Prolactin and Dihydrotestosterone were performed in the

Laboratory of Reproductive and Endocrine Toxicology (LORET) at RTI International on rat

serum samples sent by Charles River Laboratory for analysis by radioimmunoassay.

The assay parameters are presented in Text Tables 1-9. The results for the assays

performed are presented in the summary Table 1. Any sample value that was based on a single

determination is identified.

All data and records will be sent to the client for archiving.
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SUMMARY TABLE
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Table 1. Summary of Individual Hormone Results (page 1 of 4)

10301 10.96 ”495.98 26.40 14.58 1.85 53.40 6.79 4.91 7 72.11
10302 7.86 312.15 19.01 12.59 1.57 40.43 3.97 4.64 89.01
10303 20.99 483.20 26.59 14.75 1.64 1.69* 10.27 4.31 82.80
10304 23.88 277.76 24.05 12.84 1.70 2.76 4.29 3.54 63.86
10305 11.56 569.30 26.46 16.78 212 25.14 13.57 4.77 60.36
10316 9.82 202.52 28.91 15.90 1.58 1.56 1.29 3.32 73.83
10317 11.39 448.63 40.04 14.33 1.82 2.63 5.72 2.66 59.73
10318 13.01 225.58 34.99 16.01 1.15 2.77 1.61 2.60 60.78
10319 10.08 524.08 29.57 15.02 217 15.82 7.78 3.29 73.96
10320 7.72 207.42 39.84 13.13 1.35 10.86 3.06 3.14 70.76
10331 5.18 191.52 38.07 22.66 1.48 7.09 2.05 2.50 76.39
10332 6.73 1010.60 53.24 15.30 1.76 3.75 22.73 243 74.62
10333 19.19 286.04 33.20 15.61 2.1 2.38 3.50 1.40 67.70
10334 7.81 257.54 38.39 17.16 1.52 9.02 2.55 2.23 55.31
10335 9.85 231.22 29.11 13.58 1.24 15.79 2.77 2.06 62.58
10346 8.40 127.77 42.72 17.41 2.20 28.61 0.82 1.27 53.44
10347 11.93 354.67 45.48 15.98 1.41* 1.41 513 1.29* 54.62
10348 8.35 229.87 41.48 13.68 1.77 1.01 3.87 1.11* 62.11
10349 14.59 194.13 35.27 17.84 1.23 1.26 1.54 249 69.79
10350 10.52 556.16 35.64 19.96 2.21 2.24 7.65 1.31 71.68
10361 19.57 205.30 30.33 14.50 1.60 2.63 1.89 3.09 53.38
10362 52.10 764.62 45.48 14.13 1.82 1.73 15.23 3.03 54.31
10363 28.04 613.09 33.44 14.59 1.82 1.86 11.45 4.34 83.72
10364 34.00 393.86 37.36 14.63 1.77 3.68 4.91 4.25 62.98
10365 13.77 320.81 39.33 15.14 1.40 11.36 3.16 4.89 81.01
10376 25.33 21217 48.59 13.39 1.88 12.27 3.1 3.70 59.67
10377 29.03 787.39* 39.26 13.02 1.34 4.62 10.21 2.63 47.77
10378 34.79 219.04 30.87 14.26 1.40 1.96 2.38 3.72 55.51
10379 18.55 172.01 45.68 12.60 1.36 1.77 1.25 4.87 94.14
10380 2516 146.38 4410 11.50 1.28 13.91 1.34 3.61 70.98
10391 41.37 144.54 55.36 13.20 1.39 1.89 1.44 2.20 49.20
10392 23.45 165.85 36.94 12.14 1.00 1.89 1.27 2.15 58.29
10393 30.01 189.19 37.53 11.35 1.62 3.77 1.80 2.28 63.00
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10394 37.69 172.84 39.80 15.92 1.63 2.27 1.52 2.53 7 66.07
10395 36.00 77.90 43.01 12.47 1.53 1.28 BDL 4.11 77.61
10306 9.89 256.59 19.12 13.35 1.63 29.54 3.92 6.21 86.87
10307 8.93 218.29 31.35 16.23 2.52 19.20 3.89 4.40 97.13
10308 6.49 140.21 25.65 18.99 2.01 4.09 1.28 3.83 75.76
10309 9.56 1093.40 30.98 12.96 2.14 52.63 28.11 3.87 91.91
10310 9.55 689.34 29.54 16.27 2.82 101.52 21.05 4.90 99.32
10321 10.88 112.90 39.33 11.08 1.24 4.39 0.63 2.15 71.26
10322 8.14 344.55 36.40 13.60 1.41 2.54 4.17 3.07 71.85
10323 10.19 266.34 33.04 16.69 2.01 5.03 3.03 2.63 70.71
10324 33.14 1342.30 40.56 24.04 1.81 1.92 28.37* 3.04 72.18
10325 8.11 471.49 34.43 12.55 1.63 219 7.55 244 56.43
10336 6.00 109.97 30.39 10.24 142 1.45 0.23 1.08 40.94
10337 15.65 143.72 47.70 17.49 1.33 0.98 0.70 1.34 64.67
10338 11.51 854.43 53.15 13.35 2.99 6.17 14.86 1.58 60.40
10339 7.94 419.18 41.80 18.61 1.78 1.64 5.40 1.72 71.92
10340 9.08 124 .29 39.96 17.42 1.56 1.50 0.50 1.51 69.37
10351 9.21 200.02 59.79 17.51 2.85 3.25 1.81 BDL 56.31
10352 12.96 146.12 43.09 15.79 1.38 1.63 0.82 1.56 56.42
10353 17.47 290.56 40.29 16.95 2.29 4.26 3.81 1.22 70.28
10354 5.54 670.40* 31.11 14.14 1.76 1.40* 15.16 1.57 59.46
10355 10.52 163.40 35.41 16.56 1.73 1.34 1.98 1.77 67.93
10366 22.08 213.24 32.66 10.33 1.58 36.20 2.25 3.40 65.38
10367 17.47 246.69 33.63 13.256 1.88 5.28 3.85 3.59 62.70
10368 26.34 762.86* 26.06 15.22 2.02 15.86 12.39 3.58 60.37
10369 27.03 201.19 34.97 14.93 1.96 4.58 2.15 4.10 65.16
10370 17.47 260.81 36.24 14.34 1.80 7.20 3.18 4.00 73.70
10381 17.68 122.92 35.43 11.10 1.23 20.11 1.13 3.61 67.40
10382 31.73 314.37 40.08 11.10 1.39 2.95 4.38 3.37 67.88
10383 17.78 166.50 33.45 10.96 1.28 10.97 1.36 3.93 65.64
10384 20.58 258.06 26.35 10.56 1.29 58.20 2.21 3.35 57.07
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10385 20.85 219.19 30.86 10.59 1.38 11.48 2.47 4.13 79.43
10397 18.14 306.04 27.99 10.98 1.37 1.09* 3.51 270 56.99
10398 36.20 126.62 36.60 9.43 1.49 1.36 0.71 244 60.22
10399 28.77 273.74 46.87 12.26 1.58 1.59 3.59 2.37 58.35
10400 32.77 285.18 28.68 10.71 1.53 3.08 294 3.26 50.56
10311 9.05 515.79 23.83 12.95 2.76 44.37* 8.87 6.36 94.55
10312 8.32 497.67 27.01 10.96 2.31 66.61 9.13 528 78.52
10313 11.24 667.62 23.71 16.02 2.73 42.96 15.22 463 72.42
10314 2473 370.52 23.67 15.43 1.83 14.67 6.63 4.18 83.16
10315 23.41 728.19 23.68 17.40 3.04 48.13 11.02 5.1 77.01
10326 10.36 555.45 26.64 12.88 2.23 5.81 14.36 4.48 67.21
10327 6.77 241.09 29.21 16.47 2.04 4.98 3.64 2.86 60.80
10328 14.78 528.05 24.65 15.21 2.35 54.31 7.65 3.08 66.13
10329 714 | 368.41 31.48 14.38 1.91 4.77 3.43 3.21 62.11
10330 942 347.10 28.89 12.51 1.60 1.02 3.65 4.51 85.20
10341 21.69 339.21 35.60 13.34 2.18 5.43 4.64 2.25 84.34
10342 14.15 276.79 41.43 16.75 2.72 13.36 4.37 1.74 64.13
10343 16.54 407 .41 36.69 11.39 1.13 3.35 4.80 1.64 65.20
10344 23.42 592.08 46.26 17.85 1.92 9.59 9.1 1.53 65.38
10345 8.44 122.54 49.20 13.58 1.59 1.99 0.25 2.28 61.36
10356 11.80 131.37 38.73 12.73 1.29 1.48 BDL 1.22 60.65
10357 14.09 557.25 41.03 11.40 1.06 1.42 7.67 1.80 85.89
10358 6.36 313.86 33.80 17.51 3.67 1.72 4.80 1.18 60.93
10359 8.07 341.44 33.93 12.90 1.64 1.19 3.68 1.68 70.67
10360 7.14 220.97 30.38 18.27 1.48 4.66 2.09 2.59 66.85
10371 13.84 275.23 38.76 16.30 2.70 15.72 5.08 3.48 66.47
10372 13.43 27714 29.15 10.35 1.12 45.56 3.39 3.51 63.06
10373 11.30 250.37 2219 13.46 1.59 7.72 3.31 3.92 66.41
10374 16.45 329.03 30.75 11.09 1.69 47.41 4.58 4.04 68.69
10375 37.34 730.14 35.28 15.36 2.41 3.96 14.26 3.04 45.37
10386 16.82 178.94 33.53 14.08 1.74 1.54* 1.69 3.24 64.58
10387 39.10 523.95 35.72 14.26 1.72 247 7.36 3.42 47.82
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39.22

12.80
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1.48 12.47 2.76 3.59 54.83

10388 200.60

10389 19.22 688.08 30.06 12.69 1.60 9.58 8.03 3.37 76.08
10390 21.13 311.18 34.68 13.97 1.15 7.59 2.74 4.09 72.32
10401 24.88 357.88 34.82 10.79 1.54 1.49 5.01 2.94 49.71
10402 18.69 505.90 43.40 13.56 210 19.48 10.39 3.35 56.07
10403 17.38 247.72 34.63 11.14 1.56 44.86 1.36 1.86 4512
10404 27.99 394.40 31.85 11.62 1.47 11.04 1.52 252 55.30
10405 42.84 236.08 41.84 16.32 1.96 4.57 3.62 2.01 39.56

*Value is based on a single determination
BDL = below detection limit, for testosterone = <0.2 ng/mL, for thyroxine = <1 ug/dL
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This study was inspected by the Quality Assurance Unit and reports were submitted

to the Study Director and Management as follows:

Date Reported to
Battelle Task
Inspection  Leader/Battelle
Phase Inspected Date Management
Audit statistics data 1/18/2006 1/18/2006
Audit statistics report - 1/18/2006 1/18/2006

ittt EFood 3.23-04

Quality Assurance Unit Date
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Interlaboratory Validation of the 15-Day Adult Intact Male Rat Assay
Intra-Laboratory Statistical Analysis for Charles River Laboratories

EPA CONTRACT NUMBER 68-W-01-023
WORK ASSIGNMENT 5-15

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

All aspects of the above-referenced study performed by Battelle were conducted
according to Good Laboratory Practice regulations.

No deviations were noted that had any significant impact on the study.

W@ Marcbo2), 5

Paul I. Feder Date
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INTRODUCTION

Charles River Laboratories, Preclinical Services (Charles River) conducted a 15-
day adult intact male rat assay according to the test method provided by the EPA.

Two substances Linuron and Phenobarbital were tested, each at three dose levels.
In addition a vehicle control group was tested. The sample size was n=15 adult male rats
per group, for a total of seven groups and 105 animals per laboratory. This statistical
report specifies the summaries, displays, and statistical analyses that were used to
summarize the results within Charles River Laboratories.

STATISTICAL METHODS
Data
The test method specifies four categories of data:

1. Growth - body weights and food consumption — (7 endpoints)
Body weight change (TD8 — TD1)
Body weight change (TD15 — TD8)
Body weight change (TD15 — TD1)
Final body weights (TD15)
Food consumption (TD8 - TD1)
Food consumption (TD15 - TD8)
Food consumption (TD15 - TD1)

The TD15 body weight is the live weight before sacrifice. Body weights were
reported in grams (g). Body weight changes for a given period were reported in g/day,
which were calculated as the differences between the body weights at the start and the
end of the given period divided by the length of the period (i.e., the daily average within
the weekly or bi-weekly interval). Food consumption for each animal was reported in
g/kg/day, which was calculated as follows. The average of two body weights for a period
(Day 1 and Day 8 for period TD8-TD1 and Day 8 and Day 15 for period TD15-TD8) was
calculated. The average body weight in grams was transformed to kilograms. The food
consumption for the weekly period (in grams) was divided by the average body weight in
kilograms. This ratio was divided by 7 days in the period to get the food consumption in
g/kg/day for that animal. The food consumption for the period TD15-TD1 was
determined as the average of the two weekly average values if both were present. If one
weekly value was missing the average for the period TD15-TD1 was reported as missing.

2. Hormonal analysis - (9 hormones)
Testosterone (ng/ml)
LH (ng/ml)
TSH (ng/ml)
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T4 (ng/dl)

T (ng/d)

FSH (ng/ml)
Estradiol (pg/ml)
Prolactin (ng/ml)
DHT (pg/ml)

3. Organ weights — (9 organs)
Liver
Right testis
Left testis
Testes paired (sum of left and right testis weights)
Epididymides (paired weight)
Entire prostate
Seminal vesicles with fluid and coagulating gland
Accessory sex gland (ASG) (sum of entire prostate and seminal vesicles
with fluid and coagulating gland weights)
Thyroid

Organ weights were reported in grams (g). Organ weights were reported wet to
the nearest 0.0001 g. Organ weights were analyzed in two ways: unadjusted and adjusted.
Adjusted organ weights were calculated as organ weight to final body weight ratio
(expressed as percent). Note that paired testes weights and ASG weights were derived
values, based on the constituent weights of their derived organs.

4, Histology — (5 organs)
Right testis
Left testis
Right Epididymus
Left Epididymus
Thyroid

Histology data were not analyzed statistically.

The test method specifies that all rats were to be sacrificed on Test Day (TD) 15.
If animals died prior to necropsy their body weights were included in summaries and
displays up to the time of death, but were not imputed beyond date of death nor they were
included in the final body weight gain summaries (in either the initial or final weight
average). One animal died prior to TD15. This was animal 10396 (Phenobarbitol 100)
that died on TD9. This animal was not included in the data summaries except for those
(change in body weight and food consumption) involving only TD1 to TDS.

All data that entered into the statistical analyses were a priori valid data.
Appendix C contains a preliminary summary of these data.

Page 317



RTP00004

Outlier Detection

Outlier screens were carried out prior to analysis. Screens were carried out
separately for each endpoint, based on untransformed data. When both unadjusted and
body weight adjusted values are called for in the statistical analysis plan (organ weights),
the outlier screens were only carried out based on the unadjusted values.

For each endpoint a one way analysis of variance model was fitted to the data.
The data include seven groups with n=15 animals per group, less any data omitted due to
deaths, missing values, or procedural errors. For purposes of outlier screening separate
standard deviations were assumed within each group. Studentized residuals were
determined based on the analysis of variance fit and ordered in absolute value. Assuming
no data had been omitted, there would have been 105 values. A procedure which
generalizes Grubbs (1969) procedure to accommodate heterogeneous variances was used.
The absolute studentized residuals were compared to a cutoff value corresponding to a
2.5% significance level (for a two-sided 5% level test) of the maximum of seven
component maximum studentized residuals, each component maximum studentized
residual based on 15 observations. The cutoff value was based on a simulation study to
determine the upper 97.5% point of the distribution of the maximum of seven
independent maximum studentized residuals, each with 14 degrees of freedom, from
standard normal distributions. This cutoff value is 2.84. Any studentized residual in
excess of 2.84 in absolute value was flagged. Just a single iteration of the outlier
screening procedure was carried out.

Normal probability plots of the studentized residuals were prepared (Appendix
A). If the flagged values appeared to be outliers in the probability plots, in that they
departed from the trend in the body of the residuals, they were treated as potential
outliers. If the trend observed in the tails of the normal probability plot was continuous
but heavily skewed or considerably heavier tailed than normal, a data transformation (e.g.
square root, (natural) logarithm) might be attempted to improve agreement with normal
distribution assumptions. The outlier screen would be repeated on the transformed data.
However, if the tails of the normal probability plot depart just slightly or moderately from
straight line behavior, the data would be analyzed without transformation. No
transformations were attempted for this analysis due to the consideration of applying a
uniform approach across laboratories, so the results could be more easily combined.

The flagged values were sent to the study director who determined whether these
values were to be included in all the analyses, were to be treated as outliers (i.e. both
included in analyses and excluded from analyses), or were to be excluded from all
analyses. Subsequent statistical analyses were carried out both including and excluding
the outliers that were specified by the study director to be treated as outliers. The
disposition of each flagged value is summarized in Appendix B.
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Heterogeneity of Residual Variances among Treatment Groups

Tests for heterogeneity of variance were carried out on the data excluding the
flagged potential outliers. For each endpoint extent of heterogeneity of variability was
assessed across treatment groups. A one-way analysis of variance model was fitted to the
data, including the factor treatment (fixed). Three versions of the model were fitted to
test for heterogeneity of residual variance.

1. Separate variances for each treatment group (7 variances)
2. Separate variances for each substance (or control) (3 variances)
3. Common variances across all groups

For each endpoint, these models were compared by likelihood ratio tests and a
“best” model was selected for further statistical analyses (Table 1).

Data Summaries

Data summaries include tables and figures. Summary tables were prepared
including all the data and excluding the outliers. Summary figures were prepared only
including all the data.

Tables

Summary values for the seven body weight and food consumption endpoints are
displayed in Tables 2 and 3. There is one table per substance.

For each endpoint and each dose group the following statistics are reported:

= Number of animals on which the statistic is based

= Mean =+ standard error

»  Coefficient of variation

» Difference of mean from control group mean =+ standard error
» Ratio of mean to control group mean + standard error’

In addition, the linear trend slope contrast was estimated for each substance based
on the control group and the three graded dose groups, treating the control group and the

"If X, Y denote the control group least squares mean and the dose group least squares mean respectively,
with variance-covariance matrix (sz, Sy?, Sxy), where Sxy is zero because X and Y are independent, an
approximate standard error for R =(Y/X)x100% is

Se[R(X, V)] ={U/X| [(Y/X)? Sx* + Sy*1" x100%
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three dose groups as equally spaced®. The estimated slope and its standard error are
reported.

For ease of presentation each table is broken into three pages, one page per dose
level. The summary results for the vehicle control and the linear dose trend test results
are presented on each page. For the same test substance they are same on all three pages
of the table.

Tables 4 and 5 display summary values for the nine organ weight endpoints
specified in the test method. These results include both unadjusted and body-weight
adjusted organ weights. The tables include the same summary statistics as those
discussed for Tables 2 and 3.

Tables 6 and 7 display summary values for the nine hormonal analysis endpoints
specified in the test method. There is one table per substance. The tables include the
same summary statistics as discussed for Tables 2 and 3.

Figures

The figures include mean daily body weights figures and figures to compare the
various endpoints across substances and dose groups. The figures include all the data.
For organ weights, figures were prepared based on both the unadjusted weights and the
adjusted organ weights (i.e., organ to body weight ratios).

Figures 1-2 display mean body weight + 2 standard errors for each day from TD1
to TD15 for the control group and for each dose group. Figure 1 corresponds to Linuron
and Figure 2 corresponds to Phenobarbitol.

For the 7 body weight and food consumption measures, the 9 unadjusted organ
weights, the 9 organ weight to body weight ratios, and the 9 hormone concentrations (34
endpoints) summarized in Tables 2-7, Figures 3 through 36 were prepared to display the
least squares means + 2 standard errors for each of the seven dose groups (control group
+ three dose groups X 2 substances). Each figure contains seven bars, corresponding to a
control group or substance and dose group. Each bar is centered at the least squares
mean and extends two standard errors above and below the least squares mean.

Analysis of Variance

For each of the 34 endpoints summarized in Tables 2-7 analysis of variance
models were fitted to the data to estimate treatment effects. For the nine organ weight

2 If X, X3, X2, X3 denote the least squares means for the control group “0” and (equally spaced) dose
groups “17, “2”, “3” then the linear contrast among these is defined to be

Linear Contrast = [-3X, — X, +X, + 3X;]/[20]*
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responses the unadjusted responses were analyzed as well as the organ to final body
weight ratio (percent) responses.

Analyses were carried out based on all the data and after omitting outliers
(enumerated in Appendix B). The (possibly heterogeneous) residual variance structure
assumed in these analyses is as discussed in the section - “Heterogeneity of Variance
across Treatment Groups.” Analyses were carried out on the untransformed data, using
the simplest variance structure compatible with the data.

For each response the following one-way analysis of variance model was fitted to
the data. The treatment group in the analysis of variance model is the fixed effect. The
factors in the analysis of variance model are as shown below.

Source df
Treatment 6
Residual = Replicate (Treatment) 14x7=98

104

Least squares (LS) means for individual treatment groups and for differences
between dose groups and control group and associated standard errors and + 2 standard
error intervals were calculated based on the above model. (For these data the least
squares mean coincides with the simple arithmetic mean.) In addition linear trend
contrasts among the control group and the three dose groups within a substance were
calculated, treating the control group and the three dose groups as equally spaced (using
the linear contrast shown in footnote 2). For each substance separately, least squares
means were compared between the treatment groups and the control group by means of
two-sample t-tests. Linear trend statistics were compared to 0 trend by means of one-
sample t-tests.

Two-tailed unadjusted significance levels were reported. If the unadjusted
significance levels were less than 0.05, they were indicated with a single asterisk, “*°. If
they were less than 0.00625 for the comparisons of test substance dose to vehicle or for
the linear trend test, they were indicated with two asterisks, ‘**°. The significance level
0.00625 provides overall family wise protection at the 0.05 significance level against
making any false positive or Type 1 errors within a family of eight inferences, consisting
of comparison of each of three dose levels to the control and comparison of a linear trend
to 0, for both Linuron and Phenobarbitol (i.e. two substances x three doses per substance
plus two linear trend comparisons, for a total of eight inferences). This is referred to as
Bonferroni’s simultaneity adjusted significance level of 0.05/8 (0.00625).
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Round Off

Derived numbers in the tables may differ from computer listings or hand
calculations by one or several digits in the least significant figure due to round off in
intermediate calculations.

Archive

Upon completion of the project the report and supporting data were archived at
Battelle.

Page 322



RTP00004

‘paxand sem ([1v) 9ou 31 *(L) yoid uayy

“Jayaq Apueoyyiudis sem (1) 31 “(I1v) 1opowr snousJowoy sy ysm (1) Sutiedwios astmisyiQ "padpdid sem ((1,1) uoys (L) ur auo xa}duios s3] 1XaU 2y Uey] 13119q Apueoyiudis sem (Qal) J!
QL) W 2amons X3]dwod IO 3y} WOLT BULIE)S :0I9M 2INJONLS 30UBHEACD € Sul0d]as 10f sdays Al ], "Pasediiod 210Mm SOUBLIEAOD SNOUSSOWIOY & PUE S|9POLL 3OUBLIBAOD SNOSUISO0ISIAY OM ] "z
"SI |9pOW Ay} WOLY Papn|oXa 91om SII[INQ °pasn alam (%) soyel 1yS1am Apoq jeuy 03 1yS1am uesio ‘siowered
w3Stom uedIo 104 199139 paxyy oram (dnous asop 1) uoNOBISIUL [9A9] 93ESOD PUE [BOIUSYD 155} YoIyM Uf “1sjouresed yoes 10] Kjoreredas 21ep S1 0] panly SeM [9POW VAONY Aem-au0y |

"o PAMONY

€£LT6E°0 £698°1 88£20°0 60ST°11 ¥ olel £'80¢l TLeT dxl 1Ha

000000 orisv6 000000 88LT'0V 8'SSL £'199 0129 =L unoejold

786500 S6v9°S (228340 PE6S P 6'7e9 L9 99 104 |o1pensy

6¥£90°0 6£1$°S TLI9lo (449 S6EY ovey LTy v HSd

SEG9T0 SET9T L£9S9°0 LvevT LvL ['6€L 9'9¢L v EL

910110 20844 91150 1€8T'¢ 0061 9'681 £'C8l1 v L

10000°0 601€+2 049000 9261y $'L99 Ter9 0629 =L HSL

h000°0 0956°S1 $6TL0°0 8881°01 (4311 97Tl et QL H1

900000 16EE°61 2L000°0 SLOT'61 L'8ps ¥6ts ¢ols Al SUOINSOISAL

621000 zsoeel 1¥8L0°0 798¢'8 1'598- L'8L8- 1'L88- L spue|D ploIAyL

99%66°0 L0100 8¢188°0 0081°L oLt (A (474 v osy

6CELE0 SL61'T 982790 6068°C +'002- 9'20¢- s0c- uv pinjipueHFe0D3aIsoAeuUlLRS

LELOTO SoPle 201580 S09¢°1 L'y £y 9's¥e- v ajelsold anuy

99L1L0 ££99°0 £9188°0 0091°L A% 0'ese- I'pSe- v soplwApipidg pated

vZe91'0 1579°¢ 6bE9L0 L6v8°1 S0z 6'80C- Lol v §3159], palled

016610 6LTTE 0LeL90 68£E°T 9ove- 8'ebe- Uove- nv susal 8y

LT91°0 69¢9°¢ 1¥90L°0 L6S1°T ¥iee- 1"gee- TLee 14 Shsa], Yoy

19v£T°0 9668°C PPOv1°0 1§16 9'0S Ly 80y v 4341

L¥000°0 [AY4 %9 8786L°0 £859°1 6965 S'18¢ 6°6LS L (1aI-s1QL) uondwnsuo) poog

981000 L9LS'TH 668500 6580'6 0'S¥9 v'ee9 £'ET9 L (8@L-$ 1d1) uondwnsuoy poo

8LI1SO0 £1Z6'S 6£167°0 £096'y 1'999 099 (4354 nv (1a1-3Q1) uondinsuo) poog

8ISET'0 yZ00't 1£669°0 €961 £'9£6 €786 1’06 vy WB1am Apog [euly]

£ESTE0 8S¥TT 1188L°0 EvIL'l 099¢ 8'€9¢ 1'79¢ 134 (1aL-staL) e8ueyd wSspm Apog

6¥$9¥°0 £6Z5°1 089600 1198°L $'Z8e 0'18¢ I'ele v (8d.L-s1@1) a8uey) dtapm Apog
65¥Pe0 (11-8al) s3uey) wSmm 4pog

S uo:«lmgv Jo mno_aou._om
pue ‘sansnels 31 Jo SSAUP0O0D) o1y POORIPYIT ‘SaIMIINIS I WRLIEAOD) SN0IUIS0I)IY] SNOLIE A I0J SPOOYIRNI]

‘1 3IqeL

Page 323



RTP00004

A[oAnoadsar uonur Jo S[oA9] 93esop YSI pue ‘Pru ‘Mo ) are £ pue Ty Iy “9[oImaA I 0y aIoym «[0TI/FXE + ¥+ 'X — X ¢-]= 1senuo) resury
%001 x o[ A8 + XS (/)] IX/1 = [(X X)¥gles sem oner sy 10§ 10118 prepuels sy, ‘mesw dnoid s[ongea Jo Jusorod se Pale[no[ed Sem J[OMIA I3 O} oNey
"(1249]-d pajsnipe TOLIJUOY ©) 19A3] 8/50°0 O} 10F ch4»» PUR [9AS] $0°0 ST 10§ .., Aq POIEOTDUI 015M S[OMIIA U} TIOL SIOUSIIP JULOYTUSIS
"meaN §T/UOTIBIASD PIEpUE]S [ENPISAI SE PSJR[NI[EDd Sem AD)
"1ojowrered Y[oea 10§ ejep J[e 03 paljdde [spowr Y AQNV AeM-5U0 © UO Paseq PoJeUIss SIom SIOLIS pIepUe)s pue suesw sorenbs jseer]

"[A9] 8/50°0 OUD 10 (4, PUE [9AS] §0"() O 10F ., £q POIEOIPUI SLA PUAL} OSOP JUEIGIUBLS

el i e}
Page 324

+%(589°1) 1¥ELI-

(ssg€) .18

++(0FET) PS1TI-

(zes0)zoL's

€€l (s002) 98¢ S €1 0L (9021 0¥5°99 Sl (1d.L-s1aL) uondwnsuoy) poog
++(878° D) ¥€8°6- | (588°€) 910°68 «(1Lv'T) ¥6L°9- &bl (0Z1°7) LSO'SS S1 08 (oLz'1) 15819 Sl (8al-s14.1) uondunsuo) pooy
#+(€26°1) 928°¢T- | (£8°€)T66'SL | ++(LOLD) 10O1°L1- S€l (s20'2) 8T1'¥S €l £01 (s88°1) 62714 St (1QL-8L) uondwnsuoy pooy
#+(TLO'L) 0SO°LS- | (0€ED) €25°L8 | ++(100°01) ££€°05- 8L (2LoL) L907€sE Sl 89 (zLorL) oo cov St (3) 1ySropm Apog Jeurq
w(PLE0) 90€y- | (9E9°L) ¥0S9T | #+(6T5°0) bTL € 6'LO01 (pLEO) e¥El St 9'8¢ LE0) LOO'S St (1aL-sr1ay) s8ueyd 1ysam Apog
#(L0V°0) TSE'T- | (96L°01) 909'8S |  «+(9£5°0) 018'1- 919 (Lo¥"0) T95'T Sl 1'o¢ (Lovo) 1Le+ SI (8a.L-s1QL) 98uey) jysapm Apog
«+(T€5°0) 09T L- | (6€T°6) 6¥1'T $991 (Tes 0 ve10 St 8's¢ Sl (1@L-8aL) °8uey) wsropm Apog

‘(Aep/3) saSuey) Ew_

9 Apog 10} Lessy S[LIA] 19€3U] J[NPY Ul UOINUY] PUE I[NNI A UIIMIIQ SINSIIE)S ATRWIUING

«(SSHI0JRI0qE T JIATY SIpIRYD) X0) (Aep/3y/3) suonduinsuo)) pooy pue ‘(8) yySoa, Apog reurg

‘¢RIqeL




RTP00004

"[9A9] 8/S0°0 I 10 44, PUE [943] G0"0 O 10F .4, Kq PAILOIPUT SEM PUST 950p JULOPIUTIS

"AT24a1199dS21 HOINUTT JO S[oAS] a8esop Y3y pue “pr ‘o[ oy a1e £ pue TY ‘LY “o[9maaA St 0y a1sym HLOTV/[EXE + X+ 'X — OX £-]= 1senuo) resur]
%001% o[ AS + XS (X/X)] IX/11 = [(X “X)glos sem onex o 1o 10115 prepuess oy, ‘ueswr dnoid S[OIYaA Jo juadIad se pajeno[es sem J[OIaA oY) Ol oney -
“(Jaas1-d pajsnipe moauog &) [9AS] 8/50°0 SUI IO (. sky» PUB [9AS] G0'() U3 IO ..., AG POIEDIPUL SIOM I[ITYSA Y} WIOL SOOUSIIJIP JULIYUSIS

‘UBIJ] S'T/UONIBIASD PIEPUE}S [ENPISOI SE PAJB[NO[ED SEM AD
“19)ourered yoes 10} ejep J[e o3 parjdde [spow Y AONY Aem-oUo © UO Paseq PAJBUINSs I9M SIOLIS PIEPUE)S PUE SUBSUI SoIenbs isea]

~Nen T
Page 325

#+(€5L°0) 8¥8°9-

#+(S89 D) 1PELI- | (IUDI19TYL | «2(€2TT) LTILI- vl L9g'1) €1ver SI 0L (902°1) 0¥5°99 SI (1QL-514.1) uondwnsuo) poo
#+(8T8 D) ¥€8°6- | (PISD) ISY'I8 | «1(1LbD) €LV 11- €91 (0T1'7) 8L£°0S St 08 oLz’ 1) 15819 St (8a1L-5141) uondwnsuo) poo
#(€26' 1) 9L8°€T- | (10T°9) L1089 | %x(9997T) 18L°TT- 1I's1 (588°1) 8¥7'8¥ Sl €01 (s88°1) 6ZT'1L St (1@1-8aL) uondwnsuoy) poog
«+(TLO'L) 0S0°LS- | (SOED) LOV'SR | ++(100°01) L9885~ 6L (TL0'L) ceSie Sl 89 (ZLO'L) 00F €0F SI (8) y3rom Apog [euld
«(PLEO) 90E Y- | (SEPL) VTITL | ++(6TS0) TSH Y- 8'SET (rLE0) ¥19°0 Sl 9'8C (rL£0) L90'S St (1aL-s1aL) s8ueyd 1yStam Apog
«+(L0¥0) TSE'T- | (6£5°01) 146'CS |  #+(9L5°0) LSOC- 1'89 (Lovo) vigeT SI 1'9g oo L€y Sl (8aL-s1@L) 33uey) yS19M Apog
«x(2€5°0) 09TL- | (66€°6) €v8'81- 061- (z€5°0) 980°1- Sl 8's¢ (zes0) ToL's Sl

Eo

(1a1-8dl) a8uey) 1ydam Apog

i SAHIOJRIOqE ] I9ARY sojaey)) o) (Aep/3y/3) suondwinsuo)) pooq put (3) 3qdwA Apog [eury ‘(Aep/3)
saduey)) JYSA\ Apog 10J ABSSY J[EJA 19BIU] JNPY Ul UOANUITT PUE IPIYIA UIIMII(Q SIYSNEB)S Aleurung

"(mo0d)z J1qe L.



RTP00004

9431 8/S0°0 9 10 (xx, PUE [OAS] S0°Q U 10J .4, AQ PSFEOIPUI SEM PUSK 350D JUBOYIUSIS

"A[pandadsar uomury Jo s{aA9] 93s0p YSI] pue ‘prur ‘mo] Uy oIe £ pue TY ‘Y ‘S[OTYaA SI 0y a1oym .N\_Smsmxm + oY+ X — 0% ¢-]= 15emqUo)) IBSUIT G
%00Tx [ AS+ XS (X/X)] IX/1k= [(A “X)g]eS sem oner ayj 10§ 10115 prepuess oy, ‘ueewt dnoid a[orgoA Jo jusorod se pare[nojes sem I[IMYIA I} 0} Oy S
"(1949]-d paysnpe TWOLIUOY ©) [9A3] 8/S0°0 ST} 10F ek, PUB [9AS] GO0 3V JOF ., Aq POIEOIPUI 010M S[OTOA ST} UIOI SIOUSIIP JULOYMSIS ¢ ™
"UBIA] ST/UONBIASP PIEpUR]S [ENPISAI S8 PIALINOTED Sem AD) T @
“1a10urered yses 10 viep [[e 0} pardde [opouwl VAQONY ABM-3UO B B0 paseq PIJEWSa 9194 SI0LIS PIEPUR)S PUeR SUesld sarenbs )seo| | Dnm
#+(S89° 1) IPELI- | (LTTO 139°€9 | »(0¥ED) €61+2- I'L1 (500°2) LyE T €1 0L (902°1) 0¥$'99 St (1d1-s1d.L) uondwnsuo) pooy
x+(828° 1) ¥£8°6- | (006°€) 128'8L | #+(9€5°T) 001°€1- 891 (s61'2) 15L'8¥ Al 08 (0LZ'D) 158°'19 Sl (8aL-s1alL) uondwnsuoy pooy
#+(€T6° 1) 9L8°€T- | (BLOE) 689°TS | »+(PILT) 669°€E- S'6l (ZS6'1) 0£5°LE 12! €0l (s88'1)6zTIL 9| (1aL-8al) uondwnsuo) pooy
#+(TLO'L) 0S0°LS- | (192T) €29°6L | #+(100°01) 00Z°Z8- S8 (zeotL) ooz 1ze Sl 89 (TLo'L) 00¥ €OV sl (8) y31om Apog [eury
#+(PLE0) 90V | (95S°L) 86812~ | «x(625°0)OLI'O- 1€1- FLE® O11°1- 9| 9'8C (FL€0) L9O'S Sl (1aL-s1aL) s8uey) 1yStapm Apog
«+(L0F0) TSET- | (§99°01) €£L°SS |  #x(9L5°0) £€6°1- L'¥9 {Loy0) 8€EvT Sl 1'9¢ (Lov0) 1LE Y Sl (8A.1-51Q@.L) 28ueyD 1ySrom Apog
«x(2€5°0) 09T L~ | (LL811) 92808~ | #+(€SL°0) 61+°01- b (2es0) LSO b Sl 8°6¢ (zeso)zoL's gl (1a1-8dL) a5usy) Som Apog

7+ SOLI0IBIOQET] J9ATY SaLrey)) Jo) (Aep/3y/3) suondwinsuo)) poog pue “(3) Jydop Apog [eurq ‘(Kep/3)
saguey)) 143 A Apog 10§ Aessy S[EIA] 19B)U] JNPY UI UOINUT] PUE IOIYIA UIIM)I] SISUEIS Arewang *(1u02)Z JIqe L



RTP00004

‘A1eandadsas pejqreqousyq jo S[aAa] adesop g8 pire ‘prux ‘Aof

T2A9] 8/S0°0 ST 107 , x» PUR [9A3] §0°0 3 J0J
Y1 axe £ pue Ty Iy “ajamoa s1 0y a1oym

win £Q PRIEOIDUT S2M DU 350D JUBOTUSIS

AOTUEXE + ¥+ 'X - °X¢-]= 1senuop Teawry ¢
%00Tx o [ AS + X8 X X/Tk [(X “Oles sem Ofjel a1y 10J J011d prepuels Sy, ‘zeaw dnoid o[amaA Jo Juaslsd se PAJBINO[ED SBA S[O1aA 3Y) O3 oRy P
"(12431-d pejsnipe ruozamOg ) (9A9] 8/50°0 S 10 4 g, PUE [5AS] €00 S 303 cix.» £9 POIEOIDUT AT94 S[OTYSA 3Y) (WO SIUAIAIP JULOYMIBS ¢
"UESN ST/UOREIASD PIBPUE]S [PNPISSl SE PAJEMOLes Sem AD) 7
“Iojownered goes 10§ eep [e o) patdde jspour yAQNY Aem-ouc e uo P3seq PAJEnSs ATom SIOND PIRPUR]S PUB SUkam sarenbs sRIT I
LD €182 | (€eed) toss (065°1) 0060 6 (9¢0°1) ov9°59 12 0L (90Z°1) 0b5°99 St (1aL-s1@.) uondwnsuoy) poog
(0871 $97°} (6067 2L9'L6 (0z8'1) 0t 1- '8 (og1) 11409 ¥1 08 oLz 1) 15819 Sl (8a.L-51QL) vondwnsuoy pooy
(588 1) 6189~ | (15L°€) STH001 (9997 g0c 0 TOl (sg8° 1) zes1L st €01 ($88°1) 62T 1L 9 (1Q1-8qL) uondwnsuoy paoy
«($81°1) 008'ST- | (90§°2) ZE1'T01 (100°01) 009°8 9'9 (ze0'L) 000°ZIY SI 89 (z20'L) 00v €0t s1 (3) 1yB1om Apog [eury
+(08€°0) 8€T'1- |(2LL°01) L62°901 (6z5'0) 6150 692 (FLe0) 08¢ 51 9'8T (bL£0) L90'S 9 (1aL-s1a1) s8uey) wBam Lpog
W1v'0) £L00 | (¥E8°E1) 108601 (9L5°0) 6240 6'T¢ (Lov0) 008y S1 I'og {ovo) tLey st (8a.1-51q.L) 8ueyD 3ySiom Apog
»(TES'0) v65°2- | (ZOCE1) 9€9°E01 (¢sL°0)012°0 $¥E (2es0) 1L6°S §1 8's¢ (zeso)zoL's sl {taL-sar) 98uey S m Apog
(%) %) s i S e o HE e e g e

sagueq) 14390 Lpog 0] Aessy opegy youyu) Np

7 SOMI0IRIOR T J2ARY SR Aoy (Aep/Sy

/) suondunsuo) poog pue (8) 1S\ Apog reurg ‘(Aep/3)
'V Ul [e)1qIeqousyq pue AdId A U3IM)Aq sanspe)s frewung

‘€qe],

Page 327



RTP00004

*A1aAn0adsal [IIqIeqoUSg ] JO S[9AT] s8esop gSn] pue ‘pnu
%001 [ A4S + XS (/A0 ¥/l

‘moy atp) are € pue Ty Iy ‘SoIYeA ST O aloym
[(x “X)ngles sem oner amp x03 3010 prepums ar],
(19a91-d pajsnipe wooguod e) 1345] §/50°0 Of 108 (cskoiens

"Isjsurered qoes 10§ eiep [[e o} pardde [9poNr Y AONV A8M-3U0 & U0 pa

TOAI] 8/S0°0 SUB IO conxy, PUE [SAS] $0°Q SYB 10 .y, A PIIETPUL SeA PUAT) 350D JULOYTUSIS
wl0ZVIEXE + 2%+ TX - 9 ¢-]= 15emu0D Iesury
“ueat dnoi3 s1omaa 30 Jusated St PREINOTED SEA S[OTRA oY) O} oney
PUR [343] ("0 3T} 30 , ., AQ PSIEDTPUI OIM [OIYIA 303 WO SAOUSISTIP IMLIIUTIS
"UBIJA ST/UONRIASD PIEPUE]S [ENpISaI S PIJE[TOLeD SBA AD)
SEQ PIJEIUNSO oM SIOLIO PIRPUL)S PUe SUEAlU S91enbs Jseay

—oen <t

LPIrise | 9€7) 695°001 (896°1) 6££°0 8 (100'1) 616'99 §I 0L (50z°1) 0¥5°99 sl (1aL-51q1) voudwnsuoy poog
(8D ¥OI'L | (906°2) 0667001 68L'1) 2190 8L (09z'1) Yotz st 03 oLz 18819 sl (801-51QL) uonduwinsuc) poog

«+(588'1) 618'0- | (LvL€) $0Z001 (999°'7) s¥1°0 T01 (ss2' D) yLe 1L 9 €01 (ssg'1) 6TT1L 9 (1aL-8a)) uondwnsuo) pooy

+(s81°2) 008°S1- | (e6v2) 8007100 |  (LOG'OL) LSO L9 (zLoL) Loy Loy SI 89 (zLo'L) oovcop Sl (8) 3t Apog jeuLf

+:(08€°0) 8€2'1- | (6OPOV) 9566 | (625°0) 620°0- L8z (v2£0) 8€0'S 9 98T (#L£°0) L90'S S1 (1aL-s1ai) s8ueyd 3yBiam Apog
Wiro) LL0'0 | (6igc1) 985601 |  (925°0) 6140 62€ (Lot'0) 06L'p s 1'9¢ (Lov'o) 1Le v st (8aL-s1aL) a8ueyd yBisp Apog

+(TES0) ¥6S'T- | (SesZ9EL'16 | (ESL0) 9Lp0- 0’6t (zes'o) 98T's (zes0) zoL's §1 (1QL-3a.L) 28uey) wySop Apog
. g : e T .

134Dy s3[IeY) 1o (Aep/3y/3) swondunsuo) poog pur (3) JySom Apog [eurq

W313A\ Apog 103 ABsSY S[EIA] J9€IU] NPV U} [BIGIEQOUIYJ

4] |

SILI0JRI0qE]

‘(Aep/3) soduey)
POE IIA HIIMII] SINSEYS ATpmiuang

*(‘Ja0d)¢ 91qe L.

Page 328



RTP00004

TOAJ 8/50°0 9T 10] sy PUE [9A9] §0°0 9} 10 4., £q PAIESIPU Sem Py 950p JuLOYIUSIG
"AjeAadsal rejqeqouay 3o s[aA9] a8esop yBry pure ‘pru mof oy oz Fy e Ty X “oromaa st oy axagm ., [0Zl/[EXE + P+ 'X — OX¢-J= Isenuoy resury

‘S
%001x o[ A5+ X8 (/A Ix/1l= [(A “X)dles sem One1 atf 10y 10113 prupuw)s oY, wesw dnoxs sjomyea JO Jad1ad se paje[nojed sem JoIg3A sy o) oy P
(19a91-d pajsnipe ronamOg 2) [9A9] 8/60°0 S IOF sy PUE [383] S0°0 S 103 x AQ PITEOTPUI O12M ]OIY3A O WIOY SIOVAIAIP JULOPISS ¢
USRI §7J/UONEIASD PIEpUE]S [ePISII SE PIJBINI[Ed SeM AD) T
“Iajemered qoes 10§ w1ep [fe of pandde japow v AONV A2AM-5UO 2 U0 PISeq POJSINSS 2IoM SIOLD prepuwls pue sueatd saxenbs jseoy |
sFLUD gz | (962°2) £50's6 «(065°1) 029+~ £9 (9£0'1) 02619 ¥l oL (90Z°'1) 0¥S'99 st (1QL-51a1) uondwnsuo) pooy
98T DT | (L96'T) 669101 (0zs'1) 150°1 8L F0£°1) 20629 14 03 oLz 15819 St (8a1-$1QY) uondwnsuoy pooy
++(S88°1) 619°0- | (380°C) €08'S8 | ~u(999°7) €11°01- 611 (s88'1) 91119 1 €01 (sss' 6ZTIL sl (1a1-gaL) vonduwnsuoy pooy
«(S31°L) 008'S1- | (8SPTY9ES'H6 | »(3LI'OL) €¥0'TE- L | (0zeL) Lse'1se i 89 (2LoL) oovsop st (8) 3uBtam Apog reury
«+(08€°0)8€T I~ | (S50°6) £S8'SO | +(865°0) 0EL1- vEp (185°0) LE€'E ¥l 9'9¢7 (bLE0) L9O'S 9 (1aL-stqu) s8ueyD wSopm Apog
Iy LL00 | (£85°E1) 8OL'ZO01 (935°0) 8110 I'SE (1zv°0) 0674 12 1'9¢ {Loyo) 1.6y St (saL-s1aL) a8ueyd mdep Apog
«(ZES'0) ¥65'T- | (448'6) 098°0¢ (zes0) yTie (zeso) zoL's St (tax-gaL) s3ueyd wdrom Apog
_.u_q — = P

, sILIojeIOqR
19ARY sapxe) 10 (Aep/3y/3) suopdmnsno)) poog pue ‘(S) 3B Apog [euly ‘(sep/S) sealuey)
W3PAL Apog 10§ Aessy AN 19LIUL NPV U [BIQIEGOTSTJ pue IPIYIA UIIMIAQ SINSNE)S Arewrmng "(3uo0d)¢ a[qe,

(41

Page 329



RTP00004

LL LR SO

AQ pareorpu; sem pua 9s0p ueoyIBIS “sj9A3] 99eS0p YSIY pUe ‘P Moy st are Fy, pue Ty “1X ‘a11yaa st 0X ataym ., [0ZIEXE + Px+ X ~ Oe-]= IsEnU0r) Jesur]
%001 [

"(% se passaidxa) soner 1ySiam Apoq [euis o3 jySrom uesio se Pauyap die syySram uedio peisnfpy
19491 8/50°0 U3 I0J. x4, PUE [2A3] 50°0

e

w

#8+,58 LN Ix= (X 0dles sem Ol 31} Jog J0.5 pIepue)s ou ], “uest droid ojo1ysa JO Juadiad se P3JR[Nojed SEM 3[O1Y3A SU3 03 onjRYy
“(12n31-d pasnipe womaguog v) (9] 8/50°0 2w 10§ atan PUB [SAS] $0°Q 31 10 4., AQ PYEOIPUL 215 S|DIYRA 31} UIOLY SIOULIIP juzoRIuUGIg
"UBSJN 5T/UONBIASP PIBPUBIS [BNDISAl SB PAIE[NOLd SBm A D)

1ojawesed 49es 10] BIBp j[e 03 pai|dde [opow Y AQNY ABM-5U0 2 U0 Paseq pajRINSS 2134 S1043 PIEPUE]S pue sieaw sasenbs jsey]

o ed o

—

(1000) 1000 | (219°€1) 169'6Z1 | «(100'0) 2000 see (100°0) 0100 sl 'eT (000°0) L00°0 s SPUE[D proky ], (pv
(620°0) 9500~ (028'9) s61°001 (zv0'®) 1000 981 (620°0) €190 §1 L8l (6z0°0) 1190 (91 PuRlD X35 L10s5900Y [pY
puelD Sugendeon

(0z0'0) s20°0- (hL1'8) $01°36 (620°0} 900°0- 6€T (0zo'0) LzE0 sI v'ee (0zo0) 5570 s1 PUE PINJ 11 SIIISIA [euieg [py

(910°0) 020°0- (9¢v'8) voL 201 (€20°0) 8000 (444 (o10'0) s82°0 st 82T (910°0) 8220 Sl sieisoid ammug fpy

{6000) £10°0 (6vv'¥) LY6 201 (€10°0) $20°0 201 (600°0) 6z€0 S1 L {600°0) $0£°0 sl ssprufprpidy pared (py
w0T0°0) €E1'0 | (9L VOL'BIL | +4(320°0) SSI°0 L (070°0) 9860 s1 76 (02070} 1£8°0 sl s3], padted oy
(010012900 | (£03°€) €SE'811 | walST00) LLOD 08 010°0) s6¢°0 (31 $6 (o100} 8170 sl sussL ye1 (py
«(0100)990°0 { (£69°€) 090°611 | walt10'0)6£0°0 L (010°0) 16%0 s1 6 (010°0) zi¥ 0 st snsay, 1yary fpv
«(bL00) 0920 | (056'D) S0%°L6 (¥01°0) +60°0- '8 (vL00) 98€€ s1 T8 (rL0°0) 08V'€ sl 104K fpy

(200'0) £00°0- | (1L¥'tDOSIPIL | (S0070) 400°0 STE (€00°0) ¥£0°0 st iz (200'0) 6200 Sl spue|D prosAy,
w{I010) €60~ | (115°S) L0v'88 | «(£b1°0) £87°0 1’81 (to1-0) 6s1°2 si 091 (101°0) zvv'z 9] Pue[D xog K1035300Y

puein

w(£L0'0) €97°0- | (0€z'L) sz908 (g01°0) 6L1°0- 1274 (eLo0) Ls1'1 19 Tiz (€200) 9¢€'1 St 8une|n3e0)) pue piny M SIISAA [BULSS
={LS0'0) 60T°0- | (££69) 65506 (080°0) v01°0- 0z (£50°0) 2001 4 661 (Ls0'0) 9011 st ajIsoid a1guy
w6200 SIT°0- | (6927°F) S¥S'v6 (130°0) L9060~ L6 (620°0) 951°1 Sl T6 (620'0) €221 S1 saprudpipidy paed
(€90°0) £v0°0- (evL72) sz8'g0t (060°0) 821°0 1L (€900} s9v°¢ 3 v'L (€90'0) LeS € s SS9 parreq

(z£0'0) czoo- {(0£L°2) ¥3p°c01 (s60°0) 650°0 I'L Z£00) 65L1 st €L (z£0'0) 0891 Sl susa, Yo

(££0°0) 120°0- 268D 2L P01 (L30°0) 69070 ¥L (ego0) 9zL'1 St 8L (€E00) LSO'L S1 suso L, ydny
(8570} 6T1°1- (LY ¥10'S8 | 4x(819°0) 00172 67l (85¥°0) SH6°11 Sl 9L (8s7°0) 150°w1 s 19AY]

o9z SOHO0IEI0qRT] JIARY SIIRY)) J0f SIYSIA\ ueS1Q pojsnfpy pue
(3) s)qSrap, wesi1Q poysnlpeun 10} AeSSY I[EIA] 396U NPV Ul HoINUIY PUE JIUGIA UIIMII SHPSTIe}S Areanung

RALLAR

Page 330



RTP00004

(% se passaidxo) soner 1ySiem Apoq euty o) YB3/ ueio Se paugsp aue siyfiam uedio pasnpy 9
1949] 8/S0°0 SYB 10F , px,, PUR 949 §0°0
343 10F x» AQ PaIEOIPUL SEA PUAL] 350D JUROGUBLS “S[oA9] aFesop yBiy pue ‘Prur ‘mo] ap 93¢ X pue ‘Y I ‘sjoryaa st Ox ssym ., JozlEXE + 3+ IX - 0K ¢-)= Isenu0n eoury g
%001x [ A8 + %S (/AN X/ 1k [(& 0ules sem Olel 9y Joy Joa prepiress Y], ‘uesur dnotd ajoysa 3o Jusosad se pajenojes sem spIeA SOy oley  p
(1oasy-d passnfpe ruoLaJuOE ©) [943] £/50°0 U 10 , iy, PUE [3A3] 50°0 SY1 10 oy, £q pojeoIpul 10/ S[OTYA SY} WO SSOUDIATIP JUBIUTIS g
"USSJAl STT/UOIIBIASP pIepUe]S [ENDISOL S8 PIIB[TO[ED SeM AD 2
“Jejouresed yoes 20 eep |je o3 panidde jopow yAQNV AeaM-3uU0 B U0 Paseq Palelllsa aJaM SIOLI PIEpLeR]S PUe SUBSW Sa1enbs ISea] 1
(1000) 1000 | (£Le°€1) oLbzTd (100°0) 2000 §'SE (100°0) 6000 St 1'€T (000°0) L000 S1 spuelS proilyy fpy
(6z0°0) 9¥0°0- (v9L9) 0£5°86 (2v0'0) 600°0- 681 (620°0) Z090 Sl L8i (620°0) 1190 Sl PUE}D x5 Al0ss300y fpy
pueln Gunen8eo)
(0z0'0) s20°0- (€£$5°8) $.6°66 (620°0) 00070~ vET (0z0°0) ££€°0 sl v'ez (020'0) £££°0 si PUE pInY Yiim S3[OISIA [eUIWAS [Py
(910°0) 0Z0°0- (1618} S6L'96 (£20°0) 600°0- $'€T (910'0) 69Z°0 St 8'7¢ (910'0) 8220 sl ajeysold aaug [py
(600'0) L100 (8St't) YLE'S01 (£10°0) 9z0°0 801 (6000) 0ec0 Si L1t (600°0) s0€°0 51 SapIWAptpidg patred [py
(0200 €E10 | @Yo I1S1'L11 | wal(S200) 210 sL 020'0) €260 Sl 76 (0z0°0) 1£8°0 s1 sa153L, paured [py
(01000 £90°0 | (SLL'€)6SB'OIL | wx(S10°0) 120°0 s (010'0) 68¥°0 St $6 (010°0) 810 Sl sus3], Yo fpy
++(010'00990°0 | (€99°9) 9pbLll | wal10°0) 200 8L 010°0) ¥8¥°0 Sl 76 0100 ZI¥0 51 susaL, w2y (v
«=(PL00)09C0 | (E€O°E) 2€R"TOI {#01°0) 6600 08 (£L0°0) 8£5°€ Sl 4] (v20°0) 08p°€ §1 Tear fpy
(200°0) £00°0- | (ZIZ°11) 65¥°501 (€000) 000 TS (£00°0) €00 gl ¥iT (z00°0) 620°0 s1 Spueto prosky
w(IOFO €L10- | (824°5) 60£'S8 «(£71°0) 65€°0- L8l (1010) €80 sl 091 aoro) evrz St PUEID Xag Alossaooy
pue[n
«+(€20°0) €92°0- | (¥2T'L) Ibtog (c01°0) 181°0- (474 (€L0'0) sS1°1 9 (A t4 (cLo0} oge'L st Bune[nSec) pue ping yim S3|ISIA [RUILSS
»(L50°0) 602°0- | (60L'9) 14653 +(080°0) §L1°0- L'eT (£50°0) 8260 st 6'6! (Lsood 9011 sl aeisolq sipug
={6200)S1I°0- | (ZVT'6) $68°6 «(1¥0°0) £L80°0- 66 (620°0) 91°1 SI 76 (6z0°0) €221 St SapPIUApIpIdg patred
(£90°0) €40°0- (569°7) 062001 (0600 010°0 €L (£90°0) L¥E"€ 9 vL {£90°0) LEEE St 31591, paired
(2€0°0) Z20'0- (£89°7) $66'66 ($¥0°0) 000°0- €L {2€0°0) 089°1 4] gL (z£00) 089'1 St SUSSL o1
(£c0°0) 120°0- {078°2) 065001 (L¥0°0) 01070 L (££0°0) 999°1 4] 8L (£€0°0) £Ls9'1 st sisaf By
MEANTTARE (8€cv) v8L'L8 (8s10) se€zl (854°0) 150°p1 sl J0A1]
3 R . u..... ﬂ_

ue3xQ paysnfpeun Joj

e SOHOIBIOQRT] IAATY SI[IRY)) J0] SIS weBxQ pasufpy pue (3) pySomn
ESSV S[EIAl J9B)U] J[NPY Ul UOINUIT PUE IPIYIA UIIMIIG sansyels Aremung

"(3u0d)p dqeL

Page 331



RTP00004

"(% se passaxdxs) soyes 3yB1om Apoq jeury 0 WS1em ueSio se pausp are spyStom ueS1o pasnipy

‘9
“[3A3] §/S0°0 SY3 L0F ,xs, PUE [249] $0°0
S 10§ ox. Q POIBIIPUL SEA PUO, 350D SUOLISLS “sjoas) aBesop YS]Yy pue ‘PR o] o 12 T pur Ty, Iy ‘Spo1ea sty asaym., [ogl/[EXE + OX+ X ~ OX¢e-J= Isenuog deswr] g
%00Tx oL A5 + XS QUA)] [X/1k [(X XU suam ones o1 10§ 1011 paepuers sy ‘ueew dnoid SjorgeA J0 Juo0Isd 5B paje[nafes Sem S[APA By O oy P
"(12421-d paIsn{pe [UOLIRJUOG €) [9AS] 8/50°0 S48 10T ,ckx.s PUB [3A3] 500 O O e,y £q PRIEJIPUL 319M J[OI9A SU1 WIOY SIDUIIIPIP JuBOPIISIS ¢
‘UES]N| §"J/UONBIADP PIEPURIS [ENpISO1 SE PIIRINO[ED SBM A T
“1djeurered yaea 10 Biep |je o1 pandde [spow v AONY £8M-5U0 © U0 paseq Pajewinsa 21om SI0L3 prepuejs pue sueal sazenbs 1sea ‘|
(1000) 100’0 | (ssocldzeesit | (160°0) 1000 £8¢ 100°0) 800°0 s1 '€z (000°0) £0DD Sl Spuelp ploikyy, fpy
(620°0) 9¥0°0- (£97°9) 90t 68 (zv0'0) §90°0- 60T (620°0) Lvs0 51 L8l (620°0) 119°0 sl pueln xag Liosss00y fpy
pue[n Sunejndeon
(020°0) 5200~ (850°'9) €10°88 (620°0) 0¥0°0- 99z (020°'0) 620 sl Ve (0zo0) gcc0 St PUE PINY Yilm S3JOISIA [RUILSS [Py
(910°0) 0z0"0- (096°'L) 3L0'16 {£20°0) s20°0- 0'sz (910'0) €5Z°0 | 872 (910°0) 81270 S1 Aeisoid g fpy
(6000) L1070 (zsv'¥) LL0301 (g100) sz0°0 801 (600°0) 0£€0 sl L (6000 s0£0 si sapnudpipidg pasred (pv
(0200 €E1°0 | (6LL'E)SSEPTI | w(820°0) 20T0 ¥L (0Z0°0) €£0°1 <1 T6 (0z00) 1£8°0 St 53159, paied (pv
w(010'0) 2900 | (S16°€)8LTHTI | «(S10°0)Z0I°0 oL (010'0) 0z50 | $6 (0100} 81470 Sl susa, Y= fpy
+(010009900 | (06LE) €6EvZl | +¥10°0) 1610 vi (0100) €150 st 76 (oro0)ztvo [4 susa 1, WSty v
w{PL00Y09Z0 | (ZEI'D)OLT60I | +x(POI'0) €260 SL (#£0°0) Z08"¢ Si 78 (b£0°0) 08p°E SI BA [Py
(200°0) £00°0- (96L°01) OLT°06 (£00'0} £00°0- 'ty (£00°0) LZ00 SI ¥1z (2000} 620°0 sl Spue|D) plosky],
{1010 €26°0- | (€60°) £81'2L | walEDI'0) 6L00- T (1010) Z9L'1 St 091 (tor'o) zvve S1 PUBID X35 Alossaooy
puejn
wn(€L0°0) €920 | (269'9) $89'0L | aalEO1'0) Z6E70- 662 (€L0°0) ¥16°0 Sl Al k4 {eLor0) ogEl <1 Suye|nBec) pue piny yiM SIDISIA JRULLLSS
#(LS0°0) 60Z'0- | (£6£°9) 166'CL | w+(080°0) 8820~ 692 (L50°0) 818°0 St 661 (Lsom 9011 sI 3jeIs0sd amuyg
(6200 ST10- | (Ov1'D 62898 | wel1000) SO1°0- 901 {6z0°0) 8501 sl 6 (6z00) eTT'1 s1 SapIUApIpIdE patied
(£90°0) €400~ (189'7) 9v7°66 (0600 sTO°0- ¥ (€900 ZicE st VL (€90°0) L£€°€ 9 $93531, pailed
(ze00) Tz00- (?L90) £31°66 (s¥0°0) ¥10°0- ¥L (z€00) L99"1 St €L (z€0'0) 039°1 si sus3], ¥o]
(££0°0) 1200~ (cege) 01€'66 (Lv0°0) 11070~ S'L (£€0°0) 599°1 SI 8L (€€00) Lso'L st snso, Jy3ry
+(851°0) 621°1- «(819°0) 718'1- (85t°0) 6£T°Z1 (8s%°0) 150°p1 sI

7 SOHI0IBIOQRT] JOARY SapaeL)) 10] S1ySlap we31Q paysnfpy pue (3) sigSiom
aesiQ paysnlpeun) 1oy %m“ﬁw S[EI 198)U] }NPY UI WOINUI PUE IPIYIA UIIMII] SHNSHE)S Areunnng

“(Juod)p opqe .

Page 332



RTP00004

*(% s® passaidxa) soner ySom Apoq Teuty o3 1431am ueSio se paugyop are spyStem uedio pasnlpy -

9
19431 8/S0°0 Y1 10 44, PUR [9A3] SO0
U3 405 ux» AQ PITEOIPUL SEM DU 950D JUBDHIUBIS S{oAS] 93ESOp Y1 PUE ‘P “MO] U B1E £X pue T "X ‘2[o1yan st 0 axam  [0ZMIEXE + 3¢+ 'X ~0X¢-J= 18mnu00) mour] S
%001 [ AS + X8 LN IXr1k= KA “X)ales sem ones oy 10y Io.u3 preptess oy, ueow dnoid 3[atyaA JO juasiad se pag[nofes sem pPIyaA P OJOIRY
(12491-d paIST{PE (MOLSTUOS ) [943] 8/50'0 31 J0J 445 PUB [0A3] S0°0 SU 10J ., AQ PAIBOIDIL 3194 SOIYIA JY) WIOY SIVUAIYIP JWLOYSIS ¢
"UBSJA] ST/UORBIASD PIEPUER]S [RPISIL 52 PAR[NOED St AD 7
13jaurered yoea Joj elep [ o} psijdds [OPOLI YAQNYV ALA-3U0 B U0 PISE] PajeLils? 2.0oM SIOLID PIEpue]s pue sueaw salenbs jsea] |
++(000°0) 100'0 | (98Z°01) S61°3TL | wx(100°0) 2000 202 (100°0) 600'0 St 1'ee (000'0) L00°0 s1 spuel prohy, (py
(0£0°0) 9100 (££8'9) 5957001 (Zv0°0) £00°0 0'81 (620°0) $19°0 s1 L8t (620°0) 119°0 st pue[D Xag Ki085300Y [py
pue[n SupenSea)
(0zo'0) €100 (585'8) zzL'001 (620°0) 2000 £ET (0Z0°0) 950 Si ¥eT (0z0°0) ge€0 s1 PUE Pin3 Yiim SajoIsoA [euiwias fpy
(L10°0) 2000 (8€€8) 92£7001 (£20°0) 1000 L'ee (010°0) 6£Z°0 (9] 872 (910°0) 8£2°0 sl apejsoid aug fpy
+(600°0) 0z00 (8L1'V) Z9E°s6 (€10°0) ¥10°0- £zl (600°0) 1620 sl L1 (600°0) S0£°0 St SOPIUAPIPIdY pasred [py
«(0Z0°0) €500 (65£°9) £ve'66 (320°0) $00°0- 76 (0z0°0) 528°0 gl T6 (0z00) 1£8°0 St sa1s3 ], pasreq fpy
+(010°0) sZ0°0 (€o¥'¢) 75566 (510°0) 200°0- $'6 (0100) L1v0 si $6 (010°0) 81¥0 S1 susa, Yo7 v
+(010°0) 8200 (bpee) 1€1°66 #10°0) +00°0- €6 (010°0) 6070 S1 (43 (o100) ZIv0 st susay wsryg v
w(SLOO POEL | (E1E)$890Z1 | +4(PO1°0) 626°0 $9 (#£0°0) 30¥'¥ sl T8 (rL0°0) 08%°€ SI Iaar fpy
«(T000) +00°0 | (TI0DTITIE! | +x(£00°0) 600°0 807 (200°0) 6£0°0 st iz (z00°0) 6200 St Spue(D ploJAy],
(z01'0) 810°0- (916'5) 985201 (£¥1°0) €900 961 (101°0) 5052 s1 091 (oo epre St PUe[D xag Alossavoy
pugiD
(L00) 600°0 (L18°) siTeot (g01°0) 000 Loz (££0°0) 99¢°1 SI 4 4 (€L0°0) 9g€'1 sl Swyge[neoy) pue piny yim SAOISIA [BUILLAS
(850°0) 820°0- (9L£'L) 196'201 (030°0) €£0°0 £61 (L50°0) 6€1°1 st 66l (Lso6) s01°L 51 sIeIs014 g
(0£0°0} 1£0°0 i€ cot'L6 (1%0°0) €00~ $'6 (620°0) 061°1 SI 6 (620°0) ezl sl SaplApipidy paireq
(s90°0) LLO© (o1L2) vev' 101 (060°0) 8%0°0 €L (£90°0) s3¢°€ SI e (£900) LESE st SNS3, pasreq
(zg0'0) z£0'0 (s0L'7) LE9'101 (s¥0'0) 820°0 7L (zeo'0) 80L'1 St €L (z€0°0) 0891 s1 susa] 49
(r€0'0) s¥0°0 (6v827) LZT 101 (Lv0'0) 0z0'0 LL (€€00) LLY'T SI gL (€£00) LS9'L Sl sus3 1, yBry
*x(S9¥°0) 13y +(8V9°0) 0ST'Y 86 (85¢°0) Z8I'31 41 971 (8s4°0) 150791 | RaAr]
.,rwm%ﬁ % T

ue3diQ pasnlpeu) 10y Lessy

R D A A A

gz SOMOIBIOQRT J3ARY Sa[IET) X0] SIS Ued1Q parsnfpy pue (3) spySo

S[EIAL PEIN] IMPV Uf [ENAIBGOUIYJ PUB IPIYIA UOMIIG INSPE)S ATewrang  °G I[qEL

Page 333



RTP00004

*(% se passaidxa) sonel 131om Apoq [eurs o} 14S19m uedio se pauyap ale sySiam uedio psjsnipy 9
'1943] 8/60°0 Y} 4OJ 4y, PUE [349] $0°0
343 10} ., Aq PajEOIPUL SEM PUSY, 350D JUBOLUBIS ‘5[0A9] 3Fes0p yBY puE ‘pu ‘moy St 3% B pue ZX ‘LY ‘Djomyaa st Ox asoym ., [oZHIEXE + 2+ X - OXg-k= wsenuop sesur] g
%001x [ AS + X8 X1/ [(& %0)ues sem oner 43 Jo Jouts prepuels oy, “weait dnoid spryea 3o jusoled se pajeinopes sem dpPIYaA AP O OBy p
(1491-d parsnfpe 1u0LI3U0K B) [9AS] 8/50°0 9P SO , g,» PUE [243] SO0 3B IOF ,x, AG POJROIPUI 319M I[OIYA SY1 WIOY SIOUDIAYIP JULOYIUSIS ¢
‘US| ST/UOLIBIAS PIRPUEIS [ENDISaI SE PIJE[NO[ED SBM AD ‘T
Jopurered yoes J0f BIep |[e 07 paijdde |spows Y AONY Keam-3uo e uo PO5EQ PaJelNISa 313 SIOLID PIEPUE]S PUB SUBAW SoJenbs jsea]  °f
++(0000) 1000 | (966'6) 095°1Z1 +(100°0) 20070 0T (100°0) 600°0 sl 1'€2 (000°0) £00°0 sl spue[D proikyy, py
(0£0°0) 910°0 (910°2) £58°501 (zv00) 9c0°0 9'L1 (620°0) L¥9'0 sl L81 (620°0) 1190 Si puelD xag Aiossaooy [py
pue[n) Suize[nSeoy)
(0z0'0) €100 (95L°8) €LOVOL (620°0) 910°0 4 (020°0) 60 St 2 (0200 ££€°0 Sl PuB IR} Wi S3PISIA feuuag fpy
(L10'0) 2000 (1£98) 692°L01 {£20'0) 0200 4 ¥4 (910°0) 8620 sl 87T (910°0) 8220 Sl ajeisord aanuy fpy
+(600°0) 0200 (ELTV) T68°66 (E10°0) 000°0- L (600'0) s0€0 sl L1l (600°0) s0€°0 61 SapiuAptpidg paired [py
+(020°0) €500 (z9g'¢) 1££°001 (820°0) 900°0 I'6 (0Z0°0) L£3°0 g1 76 (0200) 1£8°0 51 9183, pasted [py
+(010°0) s20°0 (1or'¢) Liv66 (s10°0) Zoo'0- 96 (010°0) 91+°0 9 56 0100) 21¥°0 St snsal, Yo fpy
x(010°0) 82070 (€6€7€) v90°201 #10°0) 600°0 06 (010°0) 1Zt0 51 T6 (010°0) Z1¥0 st sus3T, W3Ry Py
w(SLOOPOET | (IZSDVOIEEL | +alb010) ¥51] 19 (FL0'0) ¥EOY Sl T8 (LoD} 08P € SI Jar] lpy
«(200°0) ¥00°0 018°6) v61°ECL +(£00°0) LoO'0 T (z00°0) 9500 | ¥z (zoo'0} 620°0 91 spue|Q proikiy],
(zoro)gioo- (0509) 101°201 ErroeLto 3] (1010) s19°C st 091 (101°0) 29b'z sl PUBID X35 A10s5300Y
pueln
(#L0'0) 6000 (rb6'L) 16v'501 (eot°0) £L0°0 1'oz (€200 60v'1 Sl At (££0°0) 9g€°T Si SuenSeo) pue ping ynum S3oISIA [BULES
(250°0) 8200~ (€09°L) 9¥0°601 (080°0) 0010 €8l (£50°0) 907'1 S1 6'61 (Ls00) v01°1 4} sl argug
(0£0°0) 1€0°0 (9L£¢) 100°101 (voro) zioo 1'6 (620°0) scz°1 St 6 (6200) €221 st SaplwApiprdy pasred
(s90°0) £L0°0 (L1LD 0z6101 (060°0) #90°0 TL (£90°0) 104 St ¥L (£90°0) L€ St 52183 L, paured
(ze0'0) 25070 (169'7) 785001 (s¥0°0) 0100 €L (2£0°0) 069'1 Sl €L (zeo0) 0891 sl suss [, ya]
(#€0°0) s¥0°0 (6£877) LLT ot L¥0°0) $50°0 A (£€0°0) 11471 sl gL (££0°0) 591 9 snsa |, Wy
(SO0} 1oV Y | (SO'§)8bS'vEl | wul800°0) pSBD ¥'6 (851°0) 90681 si
R

g oHI0IEIOqRT JOARY SIIEY)) 20 S)YSPM HE3IQ pastlpy pue (3) S wesio
pajsnipeur) oy Aussy o[eIA 398)U] JUPV U] [EHGIEQOUST PUL IHIIYPA UdMI3q SoNSIYB)S Arevmaing "(Fu0d)g 3jqey,

Page 334




RTP00004

On_u ko.w ik

“Jajeurered yoea 103 gep |[e o} pardde [SPoll YAQNY Aem-3uo € uo

Aq poreoipul sem pusn 950p JuBdyIUBLS 's[oAa] 93eso]
%001x o[ A3+ X5 (X701 vk [

(% s passaidxa) solyes JySom Apoq [eug 0 1ySiom uegio se paugIp a1e s)yStom ueSio pajsnfpy
19A3] 8/50°0 R 40 x4, PUE [943] 5070

€ + X+ 1Y ~ 0K €-]= 1senuop) resury
‘uesw dnosd afo1yaa o susstad se P3JB[RO[EO SBM 3[OIY3A I} 01 OneY
0 843 107 .., £q PaIRIIPUI 210m SfDIY3A 31 Wy Sa0UBISINp uesjudis
eI ST/UOHEIASP PIBpUB)S [ENpISal SE PajZ[Nofes sem AD
P3seq pojewu]sa aJam S10.US PIBPUE)S puE SUBSLU sarenbs s8]

P Y31y pue ‘pi ‘mof 3y a1k € pue
K)gles sem oner oy 103 10110 prepue;s 9
“(1243]-d pajsnifpe [uowaguog ®) [aas] 8/€0°0 o) 101

ek ks

X UK ‘spotysn st 0y adoym

UL
1943] <0

wl0ZUEX

-

—_N™ TN

«+(000'0) 10070 | (Z95°01) 0LL'0€1 | 4(100°0) 2000 oz (100°0) 01070 14! I'ee {000°0) L00"0 st SpuelD plosAy] fpy
(0g00) 91070 (#00°L) €L0°Z01 (zv00) €100 €31 (0s00) tz90 ¥l L'8I (6z0'0) 1190 Sl PuelD xa§ Alosssoay fpy
pue(H SuyenSeon
(0zo0) €100 (£06'8) 5€9°401 (620'0) s10°0 L Z%4 (1z0'0) s%€°0 vl vee (0z0'0) £e€70 s1 PU® PNy I S3[0ISIA, [eurwas (py
L10'0) 2000 (621°8) 266'36 (¥20°'0) €00°0- 0'€T {100} sLz0 vl 8T (910°0) 8220 St aleisoud axnug fpy
+(6000) 0200 | (0€s'y) Ss€801 (€10°0) $20°0 801 (010°0) 0€€0 vl L1l (600°0) s0€°0 sl sapludpipidy pasted fpy
+020°0) €500 | (195°€) 050601 «(820°0) 5200 '8 (020°0) 9060 14! 6 (020°0) 1£8°0 Sl $3159], padred fpy
«0100) 5200 | (069°€) 0v0'601 | «(S100) 8€0°0 Lg (110°0) 9570 vi 6 {(010°0) 3110 s susoL, ya1 fpy
«0100)8200 | (14S€) 190'601 | (100 LEOD 4] (010'0) 0830 ¥l 76 (010°0) 2140 sl susot, By by
we(SLOO) POET | (G16°E)ZIL'EST | +a(901°0) 6O8'T £s (9L0°0) 6bEs 14 Z8 (bL0°0) 03t | 13411 [py
«(2000) ¥00'0 | (6€0°01)61SHTI | (€00°0) 2000 61T {200°0) LEDO 1| ¥ (z000) 6200 s1 SPUB|D PloIAY,
(zo1°0) 81070~ (898°'5) $9¢°L6 (s11°0) ¥90°0- 91 #01°0) LL5T 14 09t (tor0) zvpz S1 PUelD %95 055990y
PueED
(200} 600°0 r98°'L) 996'66 (so1°0) 000°0- (414 (920°0) see1 14! TIT (£L0°0) 9¢€'1 sl 8unw|n380D Pue PINy Yiim SaISaA [BulLUSS
(850°0) 820°0- (es1°L) s2Tv6 (280°0) v90°0- I (650°0) T90°1 ¥l 661 (Ls0°0) 901°1 St a1e3s014 amug
(0£0°0) 1500 (Zov'e) 1657201 (zv0°0) 2£0°0 06 {0g00) ssz°1 141 z6 (620°0) £z2'1 (4] saptwdpipidg paieg
(590°0) L20D (z8L°2) 667°€01 (i60°0) 0110 I'L (990°0) Lvve 4] vL (€90°0) Lec'€ st SO, palteq
{zeo0) 2500 (€£L°2) voz'c01 (9v0°0) ¥$0°0 'L (ecool et 1 €L (z£0°0) 089°1 St susaf yo
{r€0'0) $90°0 (0£6°2) 96€°€01 (8+0°0) 9500 SL eo0) €141 ¥l 8L (€£0°0) LSO'1 st snsal ylny
#(SOF°0) 10ty +=(659°0) 6L£9 L8 Ly0) 0cyoT 12! 9Tl (85+°0) 150°p1 S 1Ar]
i - - :

9
pasnfpeun) 1oy

B

N_morouﬁonaﬂ 19ATY SolIEY) 10} S)YBIaAN ueSiQ paysufpy pue (5) ISP wesio

SSV I 10¥HI] NPV Y [€Hq1eqORNJ PUR IIYIA WIaAIIq SIBSHE)S Arvmruing

*(‘u0d)g sjqey,

Page 335



RTP00004

"Ajoanoadsar uomury Jo sjaas] 98esop YSty pue ‘prur ‘Mo Y} ale £ pue Y Iy Q[O1Y3A ST 0¥ aIoym .N\_Hoﬁ\mnumm + T+ X - 0¥ ¢-]= 15enU0)) IRSUI]

%001 o[ AS + XS ,(X/R] IX/1l= [(& “X)g]es sem oner oy 105 10110 prepuess sy1 ‘uzawr dnoid SOT3A JO Jus01ad SB PajE[mO[ed Sem S[OTYIA Y} O} oLy
(1949]-d passufpe wouafuog ) [9A3] 8/50°0 SUB 107 4., PUE [9AS] $O'0 U3 I0F o4, KQ PAIROIPUI O10M S[OTYIA A1) UIOL] SIOUDISIJIP JuedIuSIg
UBIA] §T/UOTIRIASP PIBPUE)S [ENPISSI SB PAIRINO[ED Sem AD)

*SUOTIRAIISQO SUIINXQ

SwWos JuIPN[oxa IaYye ‘1ojeurered Yoes 10§ eyep sy 03 pardde [9pow Y AONV ABM-5UO & U0 Paseq Pojewmss a1om SIOLI pIepue)s pue sueawr sarenbs jses7

"TOAS] 8/50°0 3Y1 107 , 44, PUE [943] §0'0 Y} 103 .4, £ POIEOIPUI Sea DU 9SOP JuBOTUSIS

N n

—

«(§S9°vS) 88€'€TI-| (V0TI SE6'0L | (8SL'ELYTOL'THI- | O I¥ (S06'LE) TL6'SHE 14! T0S (€LT°€9) vEL'L8Y Sl (tw/8d) LHQ
w(ILY) 8T6'TT- | (L8E) 186TL | #+(€80°L) 1WL1E- |  §°68 (z80' ) seLt 1 €L (666°9) 9L¥"9¢ S1 (Jw/3u) unoejord
##(rSS 1) 80001 | (116'6) 989081 | +«+(¥91°T) S6LL 8Ll (0£S'1) 661°¢€¢€ Sl £€T (0£s'1) €ov'sT Sl (jw/2d) [o1pensg

(095°0) TvO'1 (8£€°6) 99€96 {#080) 8¢5°0- TSl (6L5°0) 69T %1 1 9yl (655°0) LOS VL Sl (lw/8u) HSA
#+(€65°T) €01TI- | (BEI'P) 0ZS€8 | ++(L99°E) LSV EI- |  L¥I (€65°2) 961°89 S1 €21 (€652) £59'18 SI (Ip/8u) €L
w=(IS10) L2yT- | (918°€) 07569 | wx(€12°0) 1€9°1- 6'81 (1s1°0) 660°€ Sl Tl (1sro) ey SI (p/3r) p1,
(oze'D) 9¢T 1~ (98901) zL1sL | (S8L'1) IST€E- 8¢ (109°0) ¥+8°6 vl L6y (189°1) $60°¢1 Sl (Jw/8u) HS.L
(zs1°0) #02°0- (02¥°'9) 205°08 «(651°0) ST¥°0- 'z (s60°0) €521 SI 97T (Lzro)sLie sl (Tw/Bu) H1
##(99€° D) 169% | (0£€'€1) 819'8% | x(S01'2) 101°5- vyl (096'0) 928 14 gL (€L8°'1) LT6'6 (41

(ju1/3u) auoiasolsa ],

7 SOHI0JRI0qR ] J9ARY SOIBYD
10 s1opUIEIE] [EUOWLION 10] ABSSY S[B]A] J9BIU] I[PV Uf UOINTI] PUE IPIYI A UIIAII] SINSTIE)S ATewuing

‘9 91qeL

Page 336



RTP00004

*A[2A100dsor momurg 3o s[aA] 95esop Y3y pue ‘prur ‘Mof oy oI €Y pue Tx ‘I ‘9[oTyoA ST 0y SIoTM [0TI[EXE + 2K+ 'X — °X¢-]= 1senuo) esur]
%001x [ AS + XS XA X/ [(X X)¥les sem oner ogs 10y 10110 prepue)s sy, “ueowr dnoid o[orgea Jo jusoiad se paje[no[es sem 3[OMY2A S} 0} OTFEYy
(1949]-d paisn(pe TuoLIayuOg ®) [949] 8/50°0 AU 10F s, PUB [9AS] $O'() OUD I0J 4,, A POTEOIPUI SI9M S[OTYSA ST} WO SAOUDISIJIP ULOYIUTIS

“UBSTA] ST/UOLBIASD PIEPUELIS [eNPISAI S8 PIIBINOIED SEM AD
*SUOTIRAIZSQO SUISIIXD
Swos Jupnjoxs Iaye ‘Iajowered yoes 1oj elep of 03 patjdde [spowl Y AQNY A2M-0lI0 £ U0 Paseq Pajewnss siam SIONS pIepuels pue suesur saxenbs jsea]

"9A9] §/50°0 9} 10 44, PUE [943] §0"Q Y3 I0F .., £Q PIJEOIPUI SEA PUOL 350D LY USIS

N n

—

£ SOHI0JRIOQE T JAATY SI[HBYD
10 sI0joWIEIEJ [EUOWLIOY 10 ABSSY J[RJA] JO€IU] JNPY UI HOINUL] PUE IPIYIA UIIAIQ SINSHEBIS ATemiuing

+(Ss9vs) sgeezt-| (6v1L1) eseeL | (0SO'P6) S96°621- | €L (¥85'69) 69L°LS¢E Sl A (€LT'€9) vEL L8Y Sl (Tw/3d) LHa
w(PILY) 826'TT- | (€8EH) 65TSI | #4(001'L) O16°0€- | 8728 (061°1) 995°S Sl €L (666'9) 9L¥"9€ Sl (1w/8u) unoejoiq
xx(FSS1) 800701 | (PTH 11 ¥8I'I91 | ++(¥91°7) €PSST Syl (0gs1) 9v6°0v Sl €€T (ogs'1) €ovsT SI (1w/3d) jo1pensg
(095°0) Tv0'1 (L8¥'S) L0§°S01 (06L0) S18°0 6€l (655°0) TZ9'SI1 Sl 9yl (655°0) LOg¥1 St (Jw/3u) HSA
++(€65T) €01'TI- | (PLOP) 99€°08 | +4(L99°€) TEO'O1- |  €6I (€65°2) 129°69 S1 €Tl (£65°2) £59'18 Sl (p/3u) €1
#+(1S10) LTr'T- | (0TH'E) 6918 | ++(€12°0) 016'C- 1§43 (1s10) 6181 Sl vzl (151°0) 6ZL ¥ Sl (p/31) 4L
(oze1) 9gT - (0L991) 65T°€6 (99Z°2) £38°0 T8 (eis'D izl 9 L'6¥ (18971 $60°€1 Sl (w/8u) HSL
(zs1°0) ¥0T 0- (z88'L) 818°18 «(L81°0) 96€°0- L6t (Lero) zsL' Sl 9T (LzroysLie 61 (1w/Bu) H1
#(99€' 1) 159%- | (bTUED) 660°0v | «(bS1'T) LY6'S 1001 (S90°1) 186°€ vi 1'eL (€L8°1) LT6°6 sl (jw/Bu) suoajsoisa,
P ]

*(1m00) 9 J1qe .

Page 337



RTP00004

"TA] 8/50°0 S} 10J x5 PUE [9AS] 50°0 ST 10 4., KQ POFEOIPUI SEAM PUBT 350D JuBOgruSIS

"A[oAndadsa1 uomury 3o s[aA3[ 93esop ySmy pue ‘prut ‘Mof a1f) aIe £ pue TY ‘1Y ‘S[OTgaA S O SIoym «[0TH/[FXE + X+ 'X — X ¢-]= 1senuo) resury

%001 4, [ S+ %S NOQ 1 X/1 [(X “X)4¥les sea one: sy 10f 10110 prepuels oy ], ‘uzswr dnoid opdiyaa Jo jusoied se Paje[no[Ed SBM S10IYSA Y3 0} oIEy
“(19491-d pajsnipe woLJuoy ) [943] 8/50°0 9 I0F s, PUE [9A3] GO'0 SUB 10] ., AQ POTESIPUT 12 S[OMYOA SYj IO SIOUIINJIP uedyTUSIS
"UBIJA] ST/UOLJBIASD PIBpUE]S [ENPISI SB PAJE[NO[ED SEM AD)
'SUOTIBAISSGO WX

Nt

swros Surpnyoxs 1aye “1ajotreled yoes 105 eyep o 03 parjdde jopowr Y AQNY £em-ouo & uo Paseq Pajeuln}ss 910M SIOLIS PIEPUR)S pue suesw salenbs jsea] |
#(S59'¥S) 88€°€Z1- | (£40°T1) 187719 | «(SLO'LL) 898°L81- 895 (T10'7¥) 998662 SI T0s (€LT°€9) pEL L8Y SI (lwy8d) LHa
«(PIL'Y) 826'TT- | (L9E1) 9€5°S *x(900°L) LS¥'¥E- T8s (r1€0) 610 12! €vL (666'9) 9.t79¢ Sl (jw/Bu) unoejoid
«x(FSS 1) 80001 | (S06°01) €95°8%1 | #x(T0TT) LEETI L'S1 W8S D ovL'LE 1 €€ (0gs°1) €0 ST SI (Jw/3d) jopensy
(095°0) T#0'1 (0¥S°5) £vv°L01 (o6L°0)zo1'l 9'¢l (655°0) 606°S1 S1 o'pl (655°0) LOS'¥1 s (jw/8u) HSA
«(€65T) €01TL- | (9v0P) SS6'SL | x(L99°€) ¥8I°LI- 'Y} (£65°2) 69t'+9 Sl €Tl (€65°7) £59°18 SI (ip/3u) €L
w(IST°0) LTHT- | (95€°€) 905 Z€ #(£1T°0) T61 ¢~ 0'8¢ (1s1°0) L£S S1 A (1s1°0) 6TLY Sl (1p/31) 44,
(ozg'D 9cT1- (80Z'21) S06'6L (168'1) 1€9°C- 1'ze (998°0) £9¥°01 S1 L'6¥ (189'1) s60°¢1 Sl (juy/3u) HSL
(TS1°0) ¥0T0- (009°6) +19°58 (617°0) €1€°0- I'LE (6L1°0) 5981 S 97T (Lzro)sLie Sl (u/8u) H1
(0£6'8) ¥00°€€ (1v9°0) 9L7°¢€ 14! I'EL (€L8°'1) LT6°6 Sl

+x(99€°1) 169'p-

£ SOLI0JBI0QE T J2ATY SIjIBYD
10 s19)RWEIEJ [EUOULIOK I0] ABSSY S[EJA] 19¥)U] J[NPV Ul UOINUI] PUE IPIYIA WIIMIIG SINSNL)S LIBTUING

((w/Su) su019350153 ]

‘(71u0) 9 3qeY,

Page 338



RTP00004

"A[2anodadsar [ejqreqousyd Jo sjoaa] a8esop ySny pue ‘pru ‘mof
%001 o[ AS + XS ,(X/X)] [x/1= [(X )T

"T9AS] 8/S0°0 343 10 x4, PUE [3A3] G0"Q Y IOF .4.,, AQ PIILOIPUI SEAM PUT} 350D JULOLIUSIS

o are £ pue “x Iy ‘ojomea st 0 axoqm . [ozl/[EXE + TX+ 'X - UX€-]= 1senuo)) resury
loS sem onex st 10y 10110 prepues sy, ‘ueswr dnoid sdmea Jo jusoiad se pajenores sem S[oryeA ay o3 oney
“(19a91-d pajsnipe moLeymog ) [9A9] 8/S0°0 OU} IOF ey PUR [OAS] GO0 U} 107 ., £Q PRIBOIPUI ISM S[OTYDA ST} WO SOOUAILIIP Juedyrudlg -
UBSJ]A] S7J/UOURIASD PIEpUE]S [enpIsal Sk pajenofed sem AD

.mﬁoﬁd\ﬁomnﬁo AUIDdNX2

Nt

swos Surpnjoxs 1oye ‘1a1ewered yoes 10J ejep oy 03 poridde jopowt YAQNY £BM-3U0 € UO Paseq PaJeunss S1om SIOND Ppiepuels pue sueow saxenbs jsea] ]
«+(LVT0S) 086°6L1- | (LTES1) $88'6L | (988°€8) 601'86- LS (SL0°59) §T9°68¢ SI (A (€LT°€9) ¥EL L8Y 51 (w/8d) LHa
+(9687) L96TT- | (LIVED)81S'8E | «(b01'8) 9z¥'ze- | 97211 (¥80°'%) 050°+1 St ey (666'9) 9Ly"9¢ Sl (jw/Bu) unoejord
«+(PSS1) 1€7°6 (L0001 #69°TE1 | #+(491°7) SOE°8 oLl (0gs°1) 60L'€€E SI X4 (0gs'1) cov'sT Sl (Jw/3d) jorpeasg
«x(895°0) 9002 (L91°5) 08¥°¢6 (06L°0) $96°0- 9'6] (655°0) 178°€1 51 9yl (655°0) LO8¥1 Sl (1w/8u) HS4
#+(P€9°T) $86'91- (SSOP) 617°6L | ++(,99°€) 508°91- | &I (€65°0) LY8'Y9 S1 €Tl (€65°0) £59'18 S1 (ip/3u) €1
+x(€S1°0) LEY' - (€L0¥) 90€'6L | ++(€12°0) 6,60~ 961 (is10) 1sL°¢ Sl vl (1s1°0) 62L'% Sl (Ip/8v) 1,
#x(1S0T) T69' 11 | (E€L°1€) LOEBLT | #w(€EE°E) ¥STOL L'Ly (LL80) evece SI L6¥ (189°1) s60°¢1 Sl (Jw/Bu) HS.L
#+(001°0) 2050~ (1299) v€1°¢8 «(191°0) L9€°0- 01T (860°0) 11871 sl 97z (Lzroysie SI (w/Bu) H1
(86L91) ¥91°19 (1€2°7) s58°¢- €LL @1z o9 SI I'€L Sl

*+(1T€1) 99L°6-

(€L8°1) LT66

(Jw/8u) suoia1s01sa ],

«SOLI0)RIOqR ] J9ATY SI[IRYD)
10§ S19)9UEIE g [BUOMWLIOY 0] AeSSV J[eJAl 19¥IU] JNPY Ul [¢)IGIEqOUdY PUB OIS A UIIMII] SHPSYE)S Areurng

"L 3lqeL

Page 339



RTP00004

"A1oAn0adsaz feyqreqousyd Jo s[aAs] a3esop YIny pue ‘prur ‘Mo] Y3 I8 £X pue Y ‘1Y D[IIYA SI 0¥ a1oum %LOTIIEXE + ¥X+ 'X — °X ¢-]= 1senuo) reaur]
%001x [ ,AS + &S (XX IX/1k= [(X “X)gles sem one1 o 10§ 0119 prepuess sy, “uesw dnois oomyeA Jo Jusoiad s paje[no[es seam S[OTYoA SU 0} oney
(1249]-d pejsnfpe rmoLJuOg ©) [AS] 8/50°0 YD 0T 4., PUE [9A3] GO0 Y} 10J , 4,, AQ PIIEOIPUL 19M S[OTYOA ST WIOL SSOUSIIP JULoyTudIS
"UBAIN] ST/UOTIBIASD PIEpUE]s [BNPISAI SB PIJBNO[ED Sem AD

"SUONBAISS]O SUIINXS

"TOAS] 8/50°0 3 10 (5, PUE [9A3] §0"0 OB I0F 4.,, Kq POIEOIPUI Sear PUST) SSOP JULOYTUSIS

NN

Page 340

owos Surpr[oxs 19)e ‘Iejourered yoes 10§ ejep oy o3 parjdde [spotl Y AQNY ABM-9UO B U0 Paseq PAJBUISS SIoM SIOLD pIepue)s pue SuesUI saIenbs JSeaT |

«=(LYT0S) 086°6LI- | (T6EE1) €6L'19 | +(€01°T8) 6¥€°981- TL (12€°78) $8¢°10€ Sl T0§ (€LT°€9) ¥EL LY St (lw/ad) LHa
«1(968'7) L96'TT- | (€66°S) €9T°TT #+(S91°L) §S€'8C- 9'0L (€gs1) 1218 ¥1 €L (666'9) 9L¥"9¢ Sl (w/3u) unoejold
(PSS IEV'6 | (8YS0)TBLER] | ++P91D) TTI'TI 791 (0gs1) sT$79€ Sl £€T (ogs D) €ov sz Sl (w/3d) joipensy
++(895°0) 900°Z- (€€6'v) Tr1'v8 +x(06L°0) 8¥€°C- v'L] (655°0) 65¥'T1 s 9%l (655°0) LOS ¥1 Sl (jwy/Bu) HSJ
»x(P€9°7) 58691~ | (690°%) SO1°08 ++(L99°€) SYT91- ¥'sl (€65°2) 80t°59 S1 | (€65°2) £€59'18 Sl (Ip/3w) €1
«+(€S1°0) LEV'I- (820'%) 600°LL #(E1T°0) L8O'I- 1'91 (1s10) Tvo¢ St L&A (1s1°0) 62L¥ Sl (1p/37) y1,
#(1S02) T69' 1T | (L6560 6L5961 | #+(1€9T) LPOTI §°0¢ #20D) 1vL'sT SI L 6¥ (1891 s60°c1 Sl (w/8u) HSL
++(001°0) 2050~ (TLS¥) 1L8°59 x«(8€1°0) €L 70~ 9yl #s0°0) scv'l Sl 97T erosLie S1 (1w/Bu) H1
«:(12€1) 99L°5- (ys8°6) 20T'SE #+(800°7) £€°9- 108 (€2L°0) s6°€ Sl 1'€L (cL8°1) 1266 Sl

(ju/Su) 2u0131S01S9 |,

7 SOLI0JRIOQR ] I3ATY SOLIBY)) 10] SI9jWEIR]
[BUOULIOH 10] ABSSY J[BA 19¥)U] J[NPV UI [E}IGIBQOUYJ PUE IIIYIA UIIMIIG SANSB)S ATBHIUING

*("1u0d) £ 91qe],



RTP00004

*A[eandadsai feyiqreqousyd Jo s[aAs] oSesop ySuy pue ‘prur ‘moj o1y} a1e £ pue TY Iy ‘S[OTYIA SI Y SISYM .xHoNSnNm + ¥+ ¥ — 0x¢-]= 15BnUR0)) IBSUT]
%001% [ AS + XS (X/X)] IX/Tk= [(X X)g]es sem oyer ayy 10§ Ioue prepuess oy ] ‘wesuws dnoid s[omoa Jo jusoisd se PaIB[noTed Sem I[OIYaA Y} O} OHEYy
(1oas]-d pajsnipe moLuog ) [9A3] 8/50°0 33 107 (s, PUE [SAS] S(°Q U1 10 ,,4,, A PIIRIIPUL 310/ SOTYSA S} WO SIIUISIJIP IULOYIUSIS
"UBSIA] ST/UOTIRIASD PIBPUE]S [ENPISII SB PIIR[O[ED SBAM A

"SUOIIBAIIS(O SUIAIIXA

93] 8/S0°0 3} 10 , 4., PUB [9AS] GO°0 ST 10F 4, KQ PAILOIPUI SEM. PUSK 35OP JUBOLIUBIS

Nen o n

swos JuIpn[oxo 1oye ‘1ajowered yoes 10} ejep oy 0} parjdde [spowr Y AOQNY £em-oU0 & UO Paseq pajewinsd 9I9M SIOLIS PIepUe]s pue sueowl sarenbs jsea] ]

#+(LYT0S) 086°6L1- | (881°6) 120'IS | «+(b610L) $88'8EC-| L'9F (620°1€) 6v8°8¥7 i Tos (€LT'€9) YEL LYY St (Jw/8d) LHQ
«+(968'V) L96'TT- | (86SP) LSSTIL | #+(TST'L) 19TTE- | LTl (6or D siTY €l €PL (666'9) 9Ly°9¢ SI (jw/Bu) unoejosd
WSS 1EV6 | (8SO°11) S¥9°1S1 | (2022 0TI'EL 143 (¥85°1) £25°8¢ 1 £'eT (0gs°1) €ot'sT Sl (1w/8d) jopensy
#=(895°0) 900°C- (900°9) 12628 | +x(v08°0) 6252~ 9L (6L5°0) 8LT'T1 1 991 (655°0) LOB VI Sl (Jw/8u) HSA
«+(V€9°7) $86'91- | (9¥6'€) €9L°89 | #x(TEL'E) 905 ST 6Ll (¥89°2) 9¥1°95 12 £l (€650 £59'18 Sl (Ip/3u) €L
xx(€S1°0) LEV I~ BrL€) 65¥'SS | *+(L1T°0)901°C- €72 (951°0) €29°C 12! yel (1s1°0) 62L ¥ Sl (Ip/84) p.1.
«+(1S0T) 26911 | (606'€E) L10°LTT | ++(b28T) TEYOL 9'87 (692°7) LTL 6T 14! L6¥ (189°1) s60°€1 SI (lw/8u) HSL
+x(001°0) 20S°0- (S17°6)96€°1L | w(¥¥1°0) €290 $91 (890°0) 5551 14l 9'7¢C (LeroysLie Sl (jw/3u) 41
#(1TE' 1) 99L°S- 912°8)9L07T | 4(E161) 9EL'L- 6€9 (68€°0)261C €l I'€L SI

(Jw/8u) suo2350359 |,

s

7 SOHI0JBI0qE T J3ARY SI[IBY) 10] SI3joWEIE]
[BUOULIOH J0f ABSSY J[B]Al }9¥)U] JNPV Ul [E)[GIROUAYJ PUE IIYIA UIIM)I] SINSTIE]S AIBTIUNS

("Jmod) £ 91qe],

Page 341



RTP00004

1591, 03 T Le( 1591, moJy Ae(q yoe

*sdno1n asoq woInuyy saryy oy pue dnoxn (ssonpojiypen 24,57°0) AP A 343 10] ST Av
& U0 (3) s3yBrop Lpog Jo (sieg Joarg prepuwls 7 F ML) SUBIA]

SO[EJAl HOPV J9ATY Sa[Iet,) *T 3am3iq

{ep/Dry/Bw 0g1) uoanun
(Aep/Bw/Bw 001 uoinur)
(Aep/Sxy/Bus 0g) uoanun
(ep/Bx/Buw 0) ejoep

g
8-o-g8
-0

‘(soEn) oA sepeyd

8
(6) wBiap - Apog

Page 342



RTP00004

‘sdnoxo aso( [eNqIeqouayJ 9917, o1 pue dnoro (Iso[n[IAYIdu 2/,S7°0) SOIYI A ) 40 ST Ae(q 15 10}
SI[BJA NPV J9ATY SI[IEY)

[ Ae( 159, woay e goeq uo (3) s)YSaA\ Apog Jo (SIeg I0LIF PILPUE)S T F [IIAL) SUBITA
feq 159
o1 Sl 14 el cl H al 6 8 L 9 S 14

NI S VO DU A SV MY SUNUEN S ST U NN NS AN W MO SN TSRS BN i BT AT A AT B SR AT AT AT

—

g——l
“.;
\

(Aep/Dx/Bw QO1) [eNQEQOUBYd v—v <
(Aep/Bs/Bw 0g) ENGEQOWBU] 5 o5
(Aep/Bx/bw gz) ENgGRgOUBYd o o
(Aep/Ox/Bw 0) 8oIYeA PP

X(sefe) JoAY sepreyD

0sc

- 00E

*7 2an3L

®) wbiom Apog

Page 343



RTP00004

"(19A97T 8/S0°0 U} A0F (x50 AQ PUR ‘94 $0°0 ) 10§ ., Aq PIFRIIPU]
1B [0.)HO0)) IPIYI A WOIJ SHUWIIIJI( JuedyIusdis) dno.as) Isoq yoeq 10J § Ae(f 0} T Ae(q woa] (Aep/3) sasuey)
1S Apog Ale( 93124V 10j (sieg I0.L1 PICpUE)S T F YIIM) SUBIJA] Soaenbg )sear] SO[BTA] NPV 19ATY SO[IB ) *¢ 31n31y

sefesoq/eoiweyy) i1sal

{A=p/B/Buw ooK) {Aep/ByBuw og) {ep/Bybw ) (Aep/By/buw 0g1) (Aep/BoyB 001) (A=p/By/Bw og) {ep/Byy/Buws o)
PRGOS EnQRqouBld [Eregoutd oy vanur] uomur] epIyaA

] ] 1 { 1 | L

ok

>k 3k

- -0

. X

(kep/B) (1aL—-8qaL) abueyd wbism Apog lo} uesyy serenbg ises

Page 344



RTP00004

“(I9A971 8/S0°0 3T} 105 (.55 £ PUE PIAIT §0°0 AU} 10] (.x,, Aq PIIEIAPUL
9JE [0.1)U0)) APIYI A WIOLY SAUAIJJI( yuedy1usdis) dnois) aso( oy 10j ST Ae(q 03 § Ae( woy (Kep/3) saSuey)

1Y31MA Apog Ape( I8eIoAY 10J (Sieg 1011y PIBPUE)S T T YHAL) SUBIIA Sdaenbg )seor| SO[EIA JMPV J9ATH SI[IE) ‘b 2an3L

sebesoq/eoisyn 1salL

{Asp/BxyBw oo1) (Aep/By/Bus 0g) {Aep/ByBw s2) (Aep/Bybw og)) {Aep/ByBw oot) (AepfEbyBuwi og) (Aep/By/Bus o)
FIGIEqoURd [ErGEgoUstd FIQEgoUBYY uomnun uaunuf] voinur) SPMEA

kK
ok ok

(Rep/B) (saL-sial) obuey) wbiep Apog 4o} uesy serenbg ises

Page 345



RTP00004

(Aep/ByBw oK)
[HGEqOUBYg

|

(Aep/ByBuw 0g)
(BN BqOUGt
1

"(I9A9T 8/S0°0 9T} 10¥ (x5, Aq PUE P4 §0°0 ) A0J 4,, Aq PIJEIIPUL
aIe [03U0D) IPIYIA WOIJ SDWIJI( JuedIusdiS) dnoin asoq yoeq 10j ST Ae( 0} | Aeq woly (Aep/3) seoSuey)

IS Apog A[ie( 98eIoAY 0] (Sieg J0LIg PIEPURIS T T Y)IA) SUBAA saaenbg )seor] SORIA NPV J9ATYH SI[IE)

sabesoq/feonwiay) 1seL

{Aup/BxyBw g2)
[EIqEgqoUBYy

{#ep/BoyBw os1)

uoxury

(Aep/Boy/tu go1)

uoaf

(Aep/iybuw og)

uoinry

L

(Aep/By/Bus )
epieA
[

>k 3k

*K

* ok

Kk

*S 2In31y

(fep/B) (LaL—s1aL) eBueyn wblem Apog oy uesiy seienbg isee

Page 346



RTP00004

PP A 0} 3AneRY

13PN Apog [eul] Ul 3seaI0( %07 PUE %ST ‘%01 3U2s2.1day saury 90UdIaJ9Y [BJUOZLIOH YL, *(JPA] 8/S0°0 21}
10 .59 AQ PUE TIAIT §0°0 Y} HOJ (x5, AQ PIIEINPU] AL [01)UOD) SPIYD A UIOLJ SIIWIJI( Jueoyrusis) dnors asoq
ey 10 (3) 131 Apog [eulq 10§ (SIeg JOLIY PIBPUE)S T F YNA) SUBATA sasenbg )1sea| SO[EIA NPV JOATH S

sebesogy/eanusyn) 1s9l.

(Aep/BoyBw oo1) {Aep/ByBw 0g) {Aep/Bsy/Bu s2) (Aep/oyBw pgp {(Aep/By/Bw ool (Aep/Bybuws 0g) {Aep/BriBus 0)
ImqEgousyd [EIqEqoUey EIGeqoUeLd uonun uoanup) uomur) SO

| | ] 1 I ] 1

‘9 dansig

- 00
*ok m_m
% 95094939Q %20Z
K % 1

9509105( %G|
ﬂ *% i Omm

1 asDa10aq 20|

%k

- 00

(6) wbiem Apog [eul io} uesyy sesenbg isee

Page 347



RTP00004

(19977 8/50°0 U3 XOJ (x5 Aq PUE ‘[9AS] §0°0 33 0] .., Aq POIEIIPU] 348
[0U0D) IPIYI A WOJ SIS JuedyIudiS) dnoxo aso( yoey 10j 8 Ae( 03 [ Ae([ woiq (Kep/3y/S) suondwnsuo)
pooy Afie(] 938194V 10j (saeg I0.LIY PIEPUR)S T F QIIM) SULIJA[ saxenbg 15v37] ST I[PV J19ATY SO[IB) *L 2an3L

sebesog/eonusy)) 1se)
(Aep/ByBus ooi) (Asp/BsyBui o) (kep/yBui 52) Vsp/ByBu ogl)  (Aep/ByBu oon) (hep/BoyBuw o) ¢hepyBoyBus o)

fE1geqoueyd [EpqEqousyd EFqBqousld Lo uamun uoinuny BPLBA
i } | 1 | I 1 .l om
>k [ »
14 m
Sy =
. m 5
(05 &
3
l 0
(@]
” 3
oo 8
3
- 0L k
g
FSL @
i é
08 &
-G8

Page 348



RTP00004

pooy Aie( 356124V 10 (Sieg I0LIY PIEpUR)S 7 T Y)IM) suedy satenbg 1seo|

{Asp/Boy/Buu oOn
FHqBgoUsyg

(Aep/By/Buw og)
FEramgoueld
i

"(194977 8/S0°0 WD H0J (x5 £Q PUE “PAT §0°0 Y} 10J ., Aq PIJEIIPU] 3T
[0U07) APIYI A WOIJ SIWAIFI(Y JuedYIu3IS) dnors aso( yoey 10j ST Ae( 03 8 Ae(@ woxq (Lep/Sy/3) suondunsuo))

sobesoq)/eonusyy 1saL

(AepBybuw g2)
Buqreqoueyd
1

(fep/Bybw os1)

uounup]
!

(Aep/BBw ool

uaurun

fAep/Bxy/Bw og)
uonur]

{Rep/ByBus o)
BPILBA

SO[ETAL JINPY JOATY So[Le)

k3

*% H

*H

ov

-0S

65

-9
-0Z
LG/

-08

*§ 21n31

(Aep/Bsy/B) (8aL-s1aL) uosdwnsuo) pood Ioj Uesyy serenbg ises

Page 349



RTP00004

"(19A3Y 8/S0°0 AUD 40 (.5 x5, Aq PUE [IA] S0°0 YD 0] (., £ PIIBIIPU] 3B
[01W0D) IPIYI A WOTJ S Juedyrusdis) dnous ssoq yoey xoJ g1 Aeq 03 [ Aeq woiy (Kep/3y/3) suonduwnsuo)

pooy A[ie(] 33eJdAY X0 (SIeg JOLI PIEpUR)S T F YIAM) SUBIIA sa1enbg 3sea SO[EIA] JINPV J9ATY SI[IEY) *6 231y

selesoq/feaiuey) 1seL
(Aep/HyBw ool (Aep/ByBw og) (ep/Boybu g2) (fep/By/Buw og1) (Aep/By/Buw 001 (Rep/byBw 0og) (Rep/byBuw q)

feugeqouByd |ERqQEGOUSYd ElqEqousld uomu] uomnur] uounun) SROOA

i ] | | | 1 1 ,.l om
 Gg m
SV
wo.v m
> >k [ %
Sy 3
_ 5
o Los &
.

>k 5k [

es 2
[ S
L w
* g
[ o
. P
Loz T
i e |
&
9L @
@
F08 8

-8

Page 350



RTP00004

*(194971 8/50°0

Y} I0J (xz AQ PUE “[PAIT SO°0 YD J0] (5, AQ PIARIIPU] 1B [0.12UO)) IIYI A WOIJ SIIUWIJI( yuedyrusis) dnoao
aso(f goeyq J10j (3) IYSIOAN JIAIT J0) (Skeyq J0LIY PIepUR)S 7 F YIA) SUBIJAl S3aenbg 1sua] SI[EIA] JINPY J9ATY SO[ie()

soebesog/eonusyo 1saL

{A=p/ByBuw oot (Aep/bybw og) (fep/Bybw g2) (Aep/fyBuw os)) {(Rep/BoyB o) (Aep/By/Bi ag) {fep/BBw o)
[eIq eqoustd [ErqEqoUsyd FEIUBqOUaL uounury uounurn) uouny BRILBA
L | 1 ] L ! !
k%
% K % F
* ok
ook n m_.

koK

H.:
g1
Lg1

/1

01 dan31g

(6) wBiem Jear] Joy ueepy serenbg ses

Page 351



RTP00004

{Aep/Ey/Bu oo1)
[eagieqoueyd

{A=p/By/Buw 0g)
[HiGEgoUsUd
]

sebesoq/fediway) 1saL

(fep/Boy/Buw g2)
mENqEqoUsY

{Aen/By/Buw og1)

uoinun
]

(Aep/ByBw oot

uomun
1

(ep/BoyBu 0g)

uomnuri
|

*(19A97T 8/S0°0 293 10§
wx s AQ PUR TIAT S0°0 Y} 10] 4,y AQ PIIBIPH] I [0.1)UOD) IIIYIA WOJ SDUAIJJI(] Iuedyrusis) dno.us) asoqf yoey

10J (3) 1S SDISAL JYSNY 10j (S1eg Jo11y pIepur)§ 7 F YIIM) SuedJy saaenbg )seo] SO[EIN IMPV IOATH SIAET)

(fep/BryBuw 0)
epLeA

-G

-9’}

A

-8°L

-6}

*TT 2an3iyg

(6) wbiem snsal Wby 1o} uespy sesenbg isee

Page 352



RTP00004

*(19A97 8/50°0 29}
10J (x50 AQ PUR TOAIT S0°0 U} 10J 4,5 AQ PIIBIIPU] AT [01)UOD) IIIYI A WOY SDUAIJI( Juedpusis) dno.is) aso(

yoe 10§ (3) 1YSIOA SUSIT, 19T 10 (saeq J0.L1 pIepuE)S 7 F YJIM) sueajy saaenbg 15897 SO[EIA NPV JIATY Sojaey)
sefesoq/feoiusyd 1591
(Aep/Gy/Buw 001 {(fep/ByBu og) (Aep/ByBw s2) (Aep/Boy/Bw og)) {Aep/B>/Bw oon) {Aep/ByBw 08) (Aep/By/Buwi 0)
[erqieqouald [elgeqoUel RqEqouayd uoaun uoamury uoumin SPLeA
1 ] 1 1 1 | 1 .
-G
_ -9’1
. B
B [ ]
] .
AL
@
Z:S - ] & ;-
1
- I -8l

6l

"TI 2an31y

(6) wiBism sisel ye Joj ues|y sesenbg ises

Page 353



*(19A977 8/S0°0 21 10}
s AQ PUR “[PAIT SO0 Y XOJ (4., AQ Pa3edIpu] 3.t [0.1)U0D) I[INYIA WO} SAIUAIJI(Y yuedyIusiS) dnouan) aso yoey

RTP00004

r¢®

-V'e

r9'€

-8'C

J10J (3) 1YB1A\ $9IS9], paared 10§ (saeg J0LIg PIBPURIS 7 F YPIAM) SUBIA saxenbg jseor] SIEIN IMPY J9ATY So[IeT) *€1 2an31y
sebeso(/feousy) 1saL
(ep/ByBu ooL) (Aep/ByBuw og) Vep/ByBu g2) epBybw 05))  (fep/ByBu ool (ep/ByBus 0g) (Aap/Boy/Bus 0)
Bpqieqousyd [Eliqeqousyd Bl Eqaueyd uonun uoinun uonun OPiLeA
] 1 | ! _ L 1 0e

(B) wbiepm seisel peired o) uesyy sesenbs ises

Page 354



*(I9A9] 8/S0°0 ) A0¥ ( 1+, Aq
puE OAdT S0°0 3 10 5,, AQ PIIRIIPU]J 1B [0.1IUOC)) IDIYI A WIOLJ SIIUIIYJI( Yuedhgrudis) dnoas aso( yoey 104 (3)

RTP00004

ISP Sopruipipidy paied Joj (s1eq IoLly pIepuelS 7 ¥ [IIM) suedfy] sosenbg )sea| SA[EIA JINPY 19ATY SOMEq) ‘b 2Jndig
sabesoq)/[eaiusyy 1s8l
Vep/ByBu o) Vep/ByBu 0g) VEp/DyBw 52) (AepBoy/Bui 051) (hep/ByBw ooi) (Aep/ByBu os) Vep/Bybu o)
[Engieqoustg FIgEqoueyy FIqEqousyd uainun) tanur) uoinury epep
1 ] 1 1 1 ] 1 w O
60 &
. 192]
e}
[
o
A @
. »
7 0L =
Xk B M.
| N
, . 8
i X
1] ) -m
T I I [+%
_ & i n L N. —- .M.
L4 ¢ . ﬁ
23 B w
: : q
1 | m F @
a4t

Page 355



RTP00004

sabesoq/[eaisyy 1sal

*(19A97 8/50°0 21} 10§

wrxs AQ PUE [PAIT S0°0 Y} 10J 4,, A£G PIIBIIPU] I [0.1)UOY) IINYIA WNOLJ SRUIII 3uedyiusdis) dnous) asoq yoeq

104 (3) 39319 97e)s0.{ 2apuy 0¥ (sIeg J0.LIY PIEPUR)S T F Y}IA) SUBIJA saaenbg 158a7] SI[EIA JINPV TOATH SapIey)

(Aep/ByBiw 0oL {A=p/Bybw os) (fep/ByBw g2) (Aep/ByBuw 0s1) (fep/ByBw 0o1) (Rep/ByBuw 05) (Aep/B>y/Buw o)
[EEqIECOUBLd IEIg/Eqoueyd [ENEqoUeyd uounun) uaunup] LT Ty | apueA
) ] ] ] ! ] 1 .
-9'0
-80
sk H

T - *
;3] -0°L

@ -ﬁ i

&

& -G
A"

"1 2an31y

(6) wbeM erersoid eipuz Joj uesyy serenbg iseen

Page 356



"(I9A 8/S0°0 AU} A0 (. 555 AQ PUE TIAIT §0°0 AU} IOF . 5.,, Aq PIIEIIPUY
3I® [0.1JUO0)) IPIYI A WOIJ SNUWAIPI 1uedyIusiS) dno.as) aso yaey J10j (3) 1939A\ pur) suneseo) puy

PINL] YNM SIPISIA [RUNIIS J0] (sieg J011F PIepue)S 7 F Y)IM) SUBIJA] sadenbg 1sea] SI[EIA NPV J9ATY SIjIey) ‘9] JnSL]

RTP00004

sabesoq/eonusyy) 1ssiL

(Aep/Boy/Buu o01) {Aep/ByBu 05) (Aep/ByBuw ge) (Aep/Byy/Bw og1) {Aep/By/Buwi ool {A=p/ByBw 05) {Aap/ByyBu o) W
Erqreqousld EIgmqoueld G BqoLeyd uounu uainurn uounury apep o0
1 ! 1 ] 1 ] 1 . ..m
B N o m“
A
- E
[ g
60 P
kK B 3
5
i =R
<<
2.
(v}
-FE B
8 & W
T o
r E.
| o
| - ep 2

® (-]
I 9
Q
& c
2
L 3
1 | Q
A 2= T
- 2
5
Q
s =
A S <)

Page 357



RTP00004

*(I9AYT 8/S0°0 9} 10F (45 Aq
pue ‘[2Ad7] S0°0 3} 0] (4,, Aq PIIEIIPU] 318 [0.1)UO)) IAINYI A WIOIJ SIIUAIYJI( Iuesyrusis) dnois sso(q yoey 10y (3)

WSIPA\ PUBLD) X3S AI0SS300Y 10 (SIeg 0117 PILPUE)S 7 F YIM) SURIA saaenbg 15ea SICIA APV I9ATY SOHE)
sabesoq/eawsy) 1sal
(ep/ByBui o) (Asp/ByBu o) (ep/BoiBw s2)  (AepBoyBw osl)  Wep/ByBw ooi)  (AepiByBu os) (hep/Boy/Bu 0)
Brqreqoueyd [EqEdqousyd EyqEqousyd uvaurury uainup] uounury epiyeA
I 1 ! 1 1 1 1 .
0L
-2'L
ad
] g}
*kk B .
-8°L
- 0T
L 3:: ] ﬁ
- *E S
] ré’c
23 - ” .
- rv'e
@ L
- L
i o | - 9°¢c
- -87¢
- 0€

"LT dIn3yy

(6) wBiom pue xeg Alosssooy o) ues|y sesenbg ises

Page 358



RTP00004

(19497 8/50°0 31} 10§
w2 AQ PUB TOAIT §0'0 Y3 0] ;4,, AQ PRIEIIPU] 1€ [01)TO.) IPIYIA WO SIIUII(Y Juedyrusis) dnois asoq yoeq

10y (3) IYSPAL SpuelD) proJAY ], 10J (sieg J0L1Y pIepue)S 7 F [IIM) suedfy sasenbg jseo] SO[EIA JINPV J2ATY SOABY)
sebesoq/feorusy) 1seL
(Aep/ByBui oo1) (Aep/ByBw os) (fep/yBuw <2} {#sp/ByBuw og1) (Asp/ByBuw oor) (Aep/Bry/Buw 0g) (fep/MyBw o)
gqEqousld [EjqBeqousd fenaseqoustd uo.nupy uomun uomur] SPiLeA
1 ] | ] ] ] I | —-O O
- -20°0
B
-€0°0
@
=]
*& *®
*k & i
-¥0°0

S00

"81 231

(6) wbiem spuels) ploiAy) io) uesy sasrenbg isee

Page 359



RTP00004

*(I9A97] 8/S0°0 9 A0J (5%, A

PUE ‘[PAYTY §0°0 O3 JOJ (s AQ PAEIPU] AUE [0.13UOD) IPIYI A WIOIJ SIDUIJI( Juedy1usis) dnous) asoq gaerq 104 (%)
oney 1YSPA Apog 0} JIALY 10] (Sieg JI0LIY PIEPUR)S T F YIIM) SUBIJA saaenbg jsear| SHEIA NPV J9ATY SolIE)

(Asp/ByBw oon)
FUCHEqOUBLd

sabesog/[eouayy isaL

{Aep/ByDw 0g) {Asp/Byy/Bus G2) (A=p/Bsy/Bu 0g1) {hep/By/Bw oo1) (Aep/ByyBus 0g) ep/ByBuw o)
FiguBqousyd FIGRGoUBLd uourun omun uoanur epeA

ok

-0'€

|
.| 1

0P

L0'g

-GG

09

"61 dIn31y

(%) owey wbiep Apog O} JeAr] Joj ueeyy sasenbg isesn

Page 360



RTP00004

"(I9A9] 8/S0°0 U} HOF (x5, A PUE [RAI]
S$0°0 913 10J ., £q PIYEIIPUL AL [0.1)UOD) AI[YI A UI0IF SIIUIYJI( IwedyIusSIS) dnois) asoq yory 10§ (%) oney

3Y319AA Apog 01 sNSIT, Y3 10] (SIeg 1011 PILPUR)S T F YIIM) SUILN saaenbg )seor| SHEIA NPV I9ATY SO[AEq)
sebesoq/feowey) jsalL
{Asp/B>y/Buw oo1) (Aep/By/bu og) {(fep/Bybw 52) {Aep/BoyBu sl (fsp/ByBuw oot) (fep/Boybuw og) (Aep/By/bw) 0)
[Eqeqoustd [BIqEqouBtd [EHqeqousyd uorny] unmury uounun SPLeA
] ] 1 ! ! | ] ] 8. O
-0v0
-]
@
L]
1 -0
b X4
810
B |
_ Xk B
*% B ) "
-690
| .
-9G°0

"0C 2131y

{o6) oney wBiem Apog o1 susel Wb o} uesyy sarenbg ises

Page 361



RTP00004

*(19A9] 8/S0°0 U} 0¥ (csx.595 AG PUEB T4
S0°0 Y} 0] (3., AQ PIIBIPUY 1T [0IUO)) IA[IIYI A VIOIJ SIWII( JuroyrusiS) dnoas) aso( goey 10J (%) oney

1YSIoA\ Apog 01 SIISO Y, 3J97] 10] (Sieg J0LXY pIBpue)S 7 F YPIM) suedJy sdaenbg 1sea | SI[EIA I[PV J9ARY SI[IEY)
sobesog/eonusy) 1saL
VepBybw 00l)  (Aep/ByBuw og) Vepfybu 5 (fepByBuw os)  VepByBw oo (Asp/ByBui og (Asp/BoyBus o)
AQaqouayd EygEqousUd [RKQBgousld uoinur] uounur] uoinup] SPIYeA

] ] 1 | i 1 | i 8 O

I
- ] - L 010

& & ]
) ) -0
* o
1 L 8b'0
*kk B
kk B
T

% g - -¢S0
-9G°0

*1Z 31031y

(%) omey wBiep Apog o1 spsel Yo 1o} uesiy sasenbg isesn

Page 362



RTP00004

*(19A977 8/50°0 OB 0¥ (. x5, AQ PUE [IAI]
$0°0 Y} 10J . %,, £ PILIIPU] 318 [0.1)UOY) YD A WIO.LJ SIIUIJJI( yuedyrudis) dnoasy aso yoeyq 10y (9,) oney

3P Apog 0} $9)59], paareJ 10] (sieq JOLI PIBPUR)S 7 F [HAL) SUBIIA soaenbg Jsea] SI[RIA] JINPV JIATY SI[Iey)
sefesoq/eorusyy) 1saL
VepyBw 0ot)  (AepyBybuw og) epffoyBui o) (spfyBw 0sl)  (AspByBw oo) {AspByBuw og {fepfey/Bu: o)
[AQeqouad [Eqeqousyd [9qeqoustd uoiri] uomnun uoanur] SpIYeA
L 1 | ] ] i L ] N N O
i -08°0
>
© ?
) -88°0
k&
-96°0
%k 3
) k> H
1
)k B i r .vo.—.
x4

"TC 2Ingy

(%) oney Biem Apog o) salsa)l pased Jo} uesyy serenbg iseaT

Page 363



RTP00004

(A=p/ByBw gol)
[enqmegoueyd

(Aep/ByBw og)
g Boouetd
|

*(19A97 8/S0°0 U} 10J (44 Aq PUR ‘[T SO0
Y} I10J (.., AQ PIILIIPU] I [0.1IUO)) FIIYI A WOIJ SIWIIYJI( Iuedgiudis) dnoax) asoq yoeq 10§ (9%,) oney 1431
Apog 03 sopruApipidq paaied 10} (sieq I0L1j pIEPUR)S T F YJIM) SUBIJA saaenbg 1s8a] SA[BIA] JINPV J19ATY SO[1eq)

sobesog/eanusyy 1sa1

{fep/ByB g2)
[BqmEgousd
I

(Aep/By/Bw osp)
uomun)
1

(fep/ByBw oo
uosnun
}

(fep/ByBuw og)

uomup]
L

(A=p/By/buw 0)
BfyBA
1

-9¢°0

-82¢'0

-0e0

-¢g’0

- V€0

-98°0

*€7 23y

(96) oney wblem Apog 0} sepiwApipid3 peied 1o} uesiy sasenbg isesn

Page 364



*(IPAYT 8/S0°0 U} 10F (x5 AQ PUE TAI
S0°0 Y} 10J . 4., AQ PIPLIIPU] 1€ [0N)UO)) IIIYI A WOIJ SIUII( yuedyIusis) dnoas) sso(q yoeq 10j (%) oney

RTP00004

193194 Apog 0} 33e)S01J dInuy 10j (Sieq I0ixy pALpUL)S 7 F YIA) SUBIJA Saaenbg 3s8o] SAEJA JINPYV JOATY SO[IRY)  ‘p7 2In31g
sebesoq/eonusyn sl
(epybw oo)  (Aep/ByBu og) (epBybu ga)  VepBybw os)  (epByBwoo)  (AepByBuw og (fep/BsyBus o)
[AxEqouayd eqeqouetid [sIqeqousyd uoinup] uomun uomuf] ORIYEA
1 1 1 ] ] ] 1 i ON O
- -0 W
.
| 8
o
[ &
) A w
| g
B T -~
- m
-92°0 nm..
r @
B H.O
[}
© L
? ! g0 §
L =2 I o
g
| g
& .
] -0€0
: 5
L [(e]
1 L =
] D
1280 3
2
- 760

Page 365



RTP00004

"(I9A9T 8/S0°0 3D 10 (x5, AQ PUE TIAIT S0°( Y} AOJ .+,, £ PI)LIIPU] I8 [0.3HO))
IPIYIA W) SDWIJI( Iuedyrusig) dnoas aso( yoeq 10 (9,) oney ISAA Apog 03 puels) Sunenseo) pue
PINL PIM SOPIISIA [eUNUIdG 10] (SIeg 10117 pIepue)S 7 ¥ [IIM) SUBIJAl sadenbg 1sea] SI[BIA] NPV J9ATY SO[IE])

sebesoq/ednusyn 1se1

{(fep/yBw oot (A=p/ByBuw 0g) (fep/ByBus g2) {(A=p/B>y/Buws os)) (Aep/ByBw oo {(fep/BsyBu og) {AepfEoy/Bus q)
FaqEgoueyd FIEtoUe [EIKMEqoUBLd uounury Uy uoanur] epeA

| { [ ! 1 1 |

-2’0

-82°0

-cE0

-98°0

-0v'0

-0

"G7 dIn31y

(%) oney wbBiep Apog 0} puels) ‘BeoD pue so|iseA [eUlWSS 10} UBSN semenbg isee

Page 366



RTP00004

"([9A9] 8/S0°0 U3 10J (.45 AQ PUE TIAIT $0°0
97} I0J (., AQ PIAIBIIPHJ LB [013UO)) IIIYI A WOIJ SIDUIIJI( Juedyrudis) dnoan aso( gaey 10§ (2) oney 1qSom
Apog 0) pugo) Xa§ AI0SSIIIY J10J (SIeg 10117 pIepue)S 7 F YIM) suvdj) saaenbg )3seo| SHEIA IMPY J9ATY SO[ABY) 97 danSi]

sobesog/feoiusyd isaL
{(Aep/ByBuw oo1) {Aep/ByBuw 0g) {fep/ByBu 52) (fep/By/Bu os1) (Asp/BoyBu ooy (ep/ByBw 0g) (Asp/ByyBui o)

|qBqouay 4 [engqEqgoueyd [e1qeqousyd uomu uoJinur] uaQinupy SOIOA
! I i ! 1 I 1 i Q_V O
L 250 W
B T _ . W
- - 950 S
. g
>
| ; -09'0 m
o ) 8 I <
s @
i b3
L . &)
| 190 @
Q
1 3
o I 8-0 a
- . g
| 5
- (=]
(2r0 o
: 2
(]
1920

Page 367



RTP00004

*(19A9] 8/S0°0 U} 0] (5 x5, AQ PUE “[A7] S0°0)

oY) J0J ( 4,, AQ PIIBIIPU] I8 [013UOC)) IPIYIA WO} SRR yuedygrudiS) dnoin aso oy 10§ (24) oney 1S9

Apog 0} spue[o) pIoJAy ], 10] (sieg JoL1H PIepue)S 7 F YIIAM) sueajy sasenbg jseo| SO[EIA JNPV JPATY SOIe])
sebesoq/feanusyd 1sal
(fep/ByBuws ool) (Rep/y/tuw og) (Aep/By/Buw g2) {Asp/By/Biu os1) (Aep/BwBw oo1) {Aep/Bry/Beu 0g) {fep/byBu o)
[eqIeqousyd JENgrEouey [ENgmEqousyd uounury uo:nu uounugy BPNEA
{ 1 | ] | | |
(-]
lﬁ I~ i
B
T B -600°0
o & K S *mm
L L
| ] L

-S00°0

-200°0

- 00

-€10°0

"LT dIn31y

(00) owey wbiem Apog 0) spueln pioiAyy Jo} uesiy sesenbg iseen

Page 368



*(PAEY 8/S0°0 9 10J (cxx5 AQ PUE “[PAI] §0°Q 3D 10 (., A PIIEIPUJ I [01}UO)) IPIYI A WHOIJ SIDWIIJJI( JuedyIusdis) dnoro
Ssso( yoe 10 (jur/Su) 9u0.13)50)S3 L, A0J (SIeg JI0.LIF PICPUEBIS 7 T [JIM) STRIJA] Saaenbg 1sea| SO[CIA NPV JOATY Sereq) ‘gz oanSiy

RTPO

sabesoq/eoay) 1sal

(Aep/ByBw oo) {Aep/Bybw 0g) (Aep/Bi/Bw g2) (fap/By/Buw ogl) (Aep/By/Bw ooL) (ep/Bybuw og) {Aep/ByBw 0)
FEHqEqoueyd Fiqueqousyd [EHqBgousd uonu] uounur) oy ePA

| 1 | 1 ] 1 ]

ek

ok
sk &

* B

(jlw/Bu) suoielsOisa] o) uesyy sesenbg ises

-Gl

Page 369



RTP00004

*(I9A97T 8/S0°0 AU 0 (159 AQ PUR TIAIT S0°0 Y} A0J (35 AQ PIILIIPU] AT [0.HUO) IIYI A WIOJ SIIWIIFI( IULIYIUBIS)
dnoan) aso( yory 1oj (Jui/3u) HT 10} (sieg I0.L1{ pIBpuUL)S 7 F YIIM) SUBIA] sarenbg )sea1 S[BIA JOPY 19ATY SI[IEY)

(fep/Boy/Buwi oo}
[erqreqousyd
|

{A=p/ByBw os)
G Bqousyd

sebesoq/eoiwisys) 1saL

{(fep/Bybuw <2)
[EIMEqOUSYY

(AepByyBw og1)

uamnun
]

(Aep/ByBw 001}

uonun
1

(hep/ByBu 0g)

uomup]
]

(Aep/Boy/tws 0)
apILeA

00
50
o't
gL
0

g2

L0g

‘67 In31g

(w/Bu) H1 401 UeS serenbg ises

Page 370



RTP00004

"(1949°1 8/50°0 3U} 40§ (s 45 Aq PUE TPAY §0°0 O} 1O .4, AQ PIIEIIPU] 2T [0.1)UO)) ADIYI A WO SIIUIIIJI(Y JTLIYTUSIS)

dno.o ssoq yoey o (jw/Su) HS.I 10j (SAeg JOLIF PIEPUL)S T F [MIM) SUBIJA seaenbg 1seo] SIEIN MNPV T9ART SO[IEN)

"0€ 21n31q

sefiesoq/eonusy)) isel

{Asp/BryBw ooy {A=p/By/B og) (Aep/iy/Bu: ge) {(Asp/B>yBus o51) {Kep/By/Buw oo1) (Aep/ty{/Biu 0g) {Aup/By/Bw 0)
[BlqRqouSYd [ejqmqoueyd [ElgEqoueLd uoinupy uainupn uoa BPIYBA
} | 1 | | | |
-G

- : oL
I L
-Gl m
(V)]
T Kol
. 5
-r0c B
_ . =
1]
o
Kk S =
I <}
XX ¢ i mN “_
I ()]
T
=5
. - (0g 5

- GE

- O

Page 371



<
<
S
<
=
=
&~

“(19A9T 8/S0°0 U3 JOJ (.55 AQ PUE “[3AIT S0°0 Y} 10 .5, AQ PIIEIIPU] I [01)UOD) IIIYI A, WIOLY SIUIIFI(] }ULIYIUSIS)
dnoin) asoq goeq 10j ([p/3r) L 10] (SIeg 10415 pAepUL)S 7 T YIM) sued) saaenbg 3seo| SIEIA IMPY JPATY So[Ae)

sabesoq/eoiwsys) saL

(Rep/Boytuw oot) {(Aep/ByBuw og) (fep/By/Bw 2) {Aep/ByBu osy) {(AspyBoyt oD1} (f=p/Bybuw og) (ep/Boy/tan )
[ERCHEqOUBt [PRQMEGOUSUd [ENqEqoUeyd uainuny uomun uonur] ©pILBA
! | 1 | { | 1
-0
- b
Kok

Kok :

-G
>k >k
>k >k i m
KK

3ok |
-
-G
-9

‘1€ 2In31q

(p/Bn) v1 Jo} uesyy serenbg 1sesT

Page 372



RTP00004

(19497 8/50°0 oW 10 ,;x,, £q purE ‘PAYT S0'0 9} 10§ x,, Aq PIIEIIPH] 21 103007 IPIYB A WOIY SIIWIIFI(T IuLdIuSS)
dnoxn ssoq yoey .oj (ip/3u) g1, a0y (saeg rowry PIEpUElS T F |PIM) suvdlyl sarenbg jseory SR\ JINPY 19ATY SO  °7¢ gy

sebesoq/eonusyy 1sal
(ep/toytus ooy VAap/toyBa 0g) {hepiByBu: g2) apodw og)  (Aup/ByBw oo ) {Aap/oyB o)
[XsaOuBy uonL}

_ n.aJnsE LT T uounury umnup epeA
| 1 1 |°¢
0g
E 3 3

o
oo B
*K ¥ koK ook .mu
*k %
0L w
g
a
08 =
s

06

- 00L

Page 373



RTP00004

(194" 8/50°0 3T 4OJ (ixx, A PUE 343'T S0°0 I 10 45, £ POFEDIPU] 2E (02U FDIYAA HIO SIIUIIII(Y JTLOGIUFIS)

dnoio asoq yoey 1oy (ju1/3u) HSA 10§ (SIeg I0LIT PIEPUR)S T F M) SuedJy saxenbg )sea] SSETN NUPY T9ATH ST

sabesog/eouay) 1sal,

ﬂ-!u._BEB_v S-EP.BESV gu&& gmﬁoﬂ SG\EBES_V sﬂgEoB (ep/ByBuw o
MgRQoual [FIG@ooUeYY B¥GIOUBLY tmunur varup) uDinury SokEA

1 1 | 1 1 ! I

*k *k

- L

-yl

A

*¢¢ aanSiy

(lw/Bu) Hsd Joj wesyy serenbg isee

Page 374



RTP00004

"(12A9T 8/50°0 33 10F x4,y Aq PUE G042 070 3 X0] wne A POIEIIPU] 31T [0.0TD) IS A WOIY SNUWIJI( JueIYIuSIS)

dnoxn asoqq yoeq oy (juu/3d) [0IpeX)S 10] (SIeq 1041 PIEPUE}S 7 F YIIM) SuBIA] saxenbg jsvoy

sefesoq/feaiwey) 1sal

SS[EIN APV 19ATY SIMAE)

(Am/By/Bus Dot AepByBu og) ep/y/Bu g2) VepByBuw oa) {Rep/toyBuw ogl) {Aep/Boytu og) (epiBydw o
FIGR0UeL EaBaueLd FRGEqouByg vorun uinur) uoimury “PREA
| 1 i 1 H 1 i
-0
-0l
-0c
-0€
Foke W ok W 1
Kok

ok Kk I
-0S
-09

*p€ danB1y

(u/Bd) joipens3 Jo} ueopy sarenbg isean

Page 375



RTP00004

(PAYT 8/50°0 2D 10F ruxy G PUE PAYT S0°D I 40J 55, AG POIZSIPUT 1€ |00 SPFYOA WO.J S30UALAPI(Y JUedIusis)

dnoud ssoq yoey 10y (jur/Sw) umoejolg 10 (SIeq J0LX] pIepUe)S 7 F [RIM) SUBIA] saaenbg 1589 SAEIA NUPY TOATH soaey ‘'S¢ 2an31y
seBesoq/jeojwsuy 501
{Aep/BoyBu ooy {Aep/yBus og) Vep/ibybus g2) (ep/thybus ogy) epoytu ooy {up/Boybus o) {up/BoyBus o)
HgEgousyy ERgEgoUR g SEqeqousyy uexur) uninun oy epRreA
i 1 i 1 | 1 1 | o
%
* ok W ) ok % ok % ﬁTm
*3k ﬁ
- 0L
K& F m r m
L0 &
1 . [ m
- GC
[ 2
o £
: g
s 3
i : Ge W
- Ob \u“
@
L Gy W
-0S
-GS
-09

Page 376



RTP00004

*(19A 8/S0°0
3} JOY (x5 AQ PUE “[IAIT S0°0 ) 10J (.5, AQ PIIEIPU] 348 [00IUOD) IPIYI A WOLY SIWAIJI( uedyrudis) dnosn

aso( goey a0y (qu/3d) TH( J0J (sieq JoLIF pIepue)S 7 F YHM) suedJy sdaenbg 3seo| SO[EIA I[PV JPATY SO[BY)  ‘O¢ 3InSi
sabesog/feaisy) 1saL
Vep/ByBw ool (fep/ByBuw o8) VepByBu )  (fepybw os)  (epybwi o)  (Aep/ByBuw og) (Fep/BoyBu )

EBqOLBY FEgoUey FEIGEcouBd D uoxu) o) opReA
1 | | | | | | I8F
- - 002
ok
*é I *H H.8m m
& ® ) .nln@_uu
i ]
] 7 00 8
- I =
8
=
L L ? L 00S g
L O
=
&
| (009 3
- 002
- 008

Page 377



RTP00004

Appendix A

Normal Probability Plots for Growth, Food Consumptions, Organ Weights, Organ
Weight to Body Ratios, and Hormonal Analysis Endpoints. .
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Charles River: Adult Males RTP00004

Outlier Screens
Body Weight Change TD8-TD1 (g/day)

The Mixed Procedure

Studentized Residual

Studentized Residual

Studentized Residuals for Body_diff_1_8 norm
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14 § § g 8 § g 'E 20
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S 18 3 i
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240 8 ° o0
-3 - o 0
| 1 T 1 1 T I i 1 ]
-4 -2 0 2 4 6 -3.6 -2 -0.4 1.2 2.8
Predicted Mean Studentized Residual
3 o Residual Statistics
54 . No. of obs not missing 105
Minimum -2.934
1 Arithmetic Mean 0
0- Maximum 2.9079
Std. Deviation 1.0048
-1 Fit Statistics
. Objective Function 434
21 ¢ AIC (smaller is better) 448
340 AICC (smaller is better) 449.24
! | ! ! 1 BIC (smaller is better) 466.58
-2 -1 0 1 2
Quantile
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Charles River: Adult Males
Outlier Screens
Body Weight Change TD15-TD8 (g/day)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for Body_diff_8_15_norm
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! } ! ! ! BIC (smaller is better) 405.72
-2 -1 0 1 2
Quantile
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Charles River: Adult Males
Outlier Screens
Body Weight Change TD15-TD1 (g/day)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for Body_diff_1_15_norm
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27 ) oo AIC (smaller is better) 376.07
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Quantile
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Charles River: Adult Males
Outlier Screens
Final Body Weight (g)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for Final_body_weight

Q0
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Charles River: Adult Males RTP00004
Outlier Screens
Food Consumption TD8-TD1 (g/kg/day)

The Mixed Procedure

Studentized Residual

Studentized Residual

Studentized Residuals for Result

21, o ° ° 2
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) ! i ! ! BIC (smaller is better) 687.79
-2 -1 0 1 2
Quantile
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Charles River: Adult Males
Outlier Screens
Food Consumption TD15-TD8 (g/kg/day)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for Result
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Quantile
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Charles River: Adult Males RTP00004
Outlier Screens
Food Consumption TD15-TD1 (g/kg/day)

The Mixed Procedure

Studentized Residual

Studentized Residual

Studentized Residuals for Result
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: Residual Statistics
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Quantile
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Charles River: Adult Males
Qutlier Screens
Liver Weight (g)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for LIVER
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Charles River: Adult Males RTP00004
Outlier Screens
Right Testis Weight (g)

The Mixed Procedure

Studentized Residual

Studentized Residual

Studentized Residuals for testesright
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Charles River: Adult Males
Outlier Screens
Left Testis Weight (g)

The Mixed Procedure

RTP00004

Studentized Residual
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Studentized Residuals for testesleft
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Charles River: Adult Males RTP00004

Outlier Screens
Testes Paired Weight (g)

The Mixed Procedure

Studentized Residual

Studentized Residual

Studentized Residuals for Testes_paired

3 ° 40
2 ° 8 ©
= L]
o o ] - 30
1 8 g3 8 e
8 8 8 8 o 2| & 20
01 ¢ gg T O g o
g 8§ e Bl &
143 -4 D4 g 8 10
~2 o ° © o 0~
I I i 1 ] 1 ! 1 I 1 ] ¥ I
3.3 3.35 3.4 3.45 28 -2 -12-0404 12 2 28 3.6
Predicted Mean Studentized Residual
31 o Residual Statistics
' No. of obs not missing 104
21 Minimum -2.312
1 Arithmetic Mean 0
Maximum 2.8911
0 1 Std. Deviation 1.0048
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24 ‘o°.- AIC (smaller is better) 33.013
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! } t ! ! BIC (smaller is better) 51.524
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Quantile
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Charles River: Adult Males RTP00004
Outlier Screens
EpididymidesWeight (g)

The Mixed Procedure

Studentized Residual

Studentized Residual

Studentized Residuals for epididymides
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AIC (smaller is better) -120.7
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Charles River: Adult Males
Outlier Screens
Entire Prostate Weight (g)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for PROSTATE
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Residual Statistics
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Page 391




Charles River: Adult Males
Outlier Screens

RTP00004

Seminal Vesicles with Fluid and Coagulating Gland Weight (g)

The Mixed Procedure

Studentized Residual

Studentized Residual

Studentized Residuals for SeminalVesicleCoagGlandFluid
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Quantile
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Charles River: Adult Males
Outlier Screens
Accessory Sex Gland Weight (g)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for ASG

24 ® o ° 30—
3 g o
1 g °o o o 8 g -
b4 § g (o] 8 o 20
04— 2008 - SO § -4 o
9 § 2
: : ¢ 8 8
1 -] [+ 8 § 10 -
o o o o 8
-2+ o o ©
[+4 0 -
1 i 1 1 I T 1 i I ) i I i
1.8 2 2.2 2.4 2.6 -3.2-24-16-08 0 08 16 24 3.2
Predicted Mean Studentized Residual
.6 Residual Statistics
2 No. of obs not missing 104
Minimum -2.459
17 Arithmetic Mean 0
0 Maximum 2.3934
Std. Deviation 1.0048
- Fit Statistics
creneh Objective Function 108.05
-2 'p.oo' AIC (smaller is better) 122.05
- AICC (smaller is better) 123.31
! ! ! ! J BIC (smaller is better) 140.56
-2 -1 0 1 2
Quantile
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Charles River: Adult Males
Outlier Screeris
Thyroid Weight (g)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for thyroidglands

oo ° o 25
o o 8
1 -1 0 8 § zo 8 et 20 ]
S § go 8 8 151
9 é 8 8 8 g & 107
3 o © o2 g
ok e o ° 8 5 -
o [+ © o0 o
_2 - O 0 —
J t ¥ | 1 ] 1 ] 1 ] ol
0.02756 0.03 0.03256 0.035 0.0375 -3 -1.8 -06 0.6 1.8 3
Predicted Mean Studentized Residual
) Residual Statistics
2 No. of obs not missing 104
Minimum -2.039
17 Arithmetic Mean 0
0- Maximum 2.4727
Std. Deviation 1.0048
-1 Fit Statistics
Objective Function -630.3
240 AIC (smaller is better) -616.3
AICC (smaller is better) -615.1
! v ! ! ! BIC (smaller is better) -597.8

Quantile
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Charles River: Adult Males
Outlier Screens
Testosterone (ng/ml)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for TES

3o o o o 50 4
(o] o 40 -
27 o =
o ° g ° § 30+
Q © g ° 8 [a 20
0_..0..........° g o ~ 8
IRL {
-1 g g ° 8 ¢ R
o 0- .
1 ] i i 1 i 1 i ]
4 6 8 10 -3 -1.8 -06 06 1.8 3
Predicted Mean Studentized Residual
Residual Statistics
No. of obs not missing 104
2 Minimum -1.234
Arithmetic Mean 0
Maximum 3.2514
0 Std. Deviation 1.0048
Fit Statistics
o Objective Function 589.45
2- AIC (smaller is better) 603.45
AICC (smaller is better) 604.71
I ' ¥ J ' BIC (smaller is better) 621.97

Quantile
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Charles River: Adult Males
Outlier Screens
LH (ng/ml)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for LH

3 o 40
od © o 00
[+] (o]
° o% 30 -
e 8 ° 8|
8 o s
1 o 8o 8 o 2 204
0 8 289 g 2
14 g ° eg 8 el % 1o
- ° g °o 3 g
-2 o ° 0
I 1 ¥ ] H ¥
1.4 1.6 1.8 2 2.2 -28 -2 -12-0404 12 2 28 386
Predicted Mean Studentized Residual
3 ° Residual Statistics
No. of obs not missing 104
27 Minimum 2.247
14 Arithmetic Mean 0
Maximum 2.701
04 Std. Deviation 1.0048
| Fit Statistics
-1 Objective Function 112.11
2 o AIC (smaller is better) 126.11
e AICC (smaller is better) 127.36
! L ! R BIC (smaller is better) 144.62
-2 -1 0 1 2
Quantile
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Charles River: Adult Males
Outlier Screens
ISH (ng/ml)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for TSH

o
3 . 40
J o _
2 89 ° o = 30
1] 8 oo S o s
0.8 g 8 5 20
04 o83 > o g| &
o g° g 8 8 10
0 8
-1 g g 8 5 o
I<> 1 I I { 0 [) ) t I 1
10 15 20 25 30 -2.8 -1.2 0.4 2 3.6
Predicted Mean Studentized Residual
44 Residual Statistics
° No. of obs not missing 104
Minimum -1.619
Arithmetic Mean 0
Maximum 3.5205
Std. Deviation 1.0048
Fit Statistics
Objective Function 662.84
AIC (smaller is better) 676.84
AICC (smaller is better) 678.1
! ! ! ! ! BIC (smaller is better) 695.35

Quantile
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Charles River: Adult Males
Outlier Screens
T4 (ug/dl)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for T4

) 8 © 6 Oo 8 30
8
14 o 8 08 o B 20-
g8 ° g a ;ﬁ § 3
0_.0._..... - e M - 8 .- [, S s
18 g E :e: 88 8 o 10-
=17 [+
o . o o 8 g
-2 - o 04
L] 1 ¥ i 1 ] 1 [} 1
2 4 5 -3 -1.8 -0.6 0.6 1.8 3
Studentized Residual
0 Residual Statistics
24 No. of obs not missing 104
Minimum -2.091
14 Arithmetic Mean 0
Maximum 2.5378
0 Std. Deviation 1.0048
14 ' Fit Statistics
Objective Function 182.32
246 2 AIC (smaller is better) 196.32
- AICC (smaller is better) 197.57
! ! ! ! BIC (smaller is better) 214.83

Quantile
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Charles River: Adult Males
Outlier Screens
T3 (ng/dl)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for T3

o o _
0 30
o -
o c .
g 8 g § %
04 8 g Q
14 8 3| & 10
- o §
24 ° o ° 8
[+] 0 -
§ I i 1 [ ] ] i i ) 1 i ] 1 ]
55 60 65 70 75 80 -32-24-16-08 0 08 1.6 24 3.2
Studentized Residual
K Residual Statistics
2] No. of obs not missing 104
Minimum -2.574
14 Arithmetic Mean 0
g4 Maximum 2.5766
Std. Deviation 1.0048
-1 Fit Statistics
Objective Function 736.63
24 o AlC (smaller is better) 750.63
© AICC (smaller is better) 751.89
! ' ! } L BIC (smaller is better) 769.14

Quantile
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Charles River: Adult Males
Outlier Screens
FSH (ng/ml)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for FSH

3 [+
(o]
24 8s . o
- °
82 S 8
4] B g o
O° o © [e] 9
2 o © ° o
1 1 ¥ ] 1
12 13 14 15 16

Predicted Mean

30
)
3
o 20
=4
2
10
0-

28 2 120404 12 2 28 36

Studentized Residual

Quantile

No. of obs not missing
Minimum

Arithmetic Mean
Maximum

Std. Deviation

Objective Function

AIC (smaller is better)
AICC (smaller is better)
BIC (smaller is better)

Residual Statistics

Fit Statistics

104
-1.97

3.1359
1.0048

447.36
461.36
462.62
479.87
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Charles River: Adult Males

Ou

tlier Screens

Estradiol (pg/ml)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for E2

3 o
3 30
2 o © o o
1% o)
o
14 ° 99 °s § % 20
g g 8 O
|8 L
e °8 8 8 9 g & 104
-1 o g8 ©° o
OO e 9 8
° (o) [+]
-2 - o 0
I T ¥ 1 I I I 1 I i 1 T
25 30 35 40 -28 -2 -1.2-0404 1.2 2 28 36
Predicted Mean Studentized Residual
31 o Residual Statistics
No. of obs not missing 104
21 Minimum -2.097
1 Arithmetic Mean 0
Maximum 2.9231
0 Std. Deviation 1.0048
i Fit Statistics
-1 Objective Function 640.8
240 AIC (smaller is better) 654.8
AICC (smaller is better) 656.06
1 ! ! ! ! BIC (smaller is better) 673.31
-2 -1 0 1 2
Quantile
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Charles River: Adult Males
Outlier Screens
Prolactin (ng/ml)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for PRL

°© o 60
<
3] 50
24 ° 8 °l = 40-
o o 5
1 e ey © % 30 N
[+d
2 8 53 8 10-
-1
-] 0
i ¥ ] i ¥ L] L} i
10 20 30 -2.8 -1.2 0.4 2 3.6
Predicted Mean Studentized Residual
4 o © Residual Statistics
o No. of obs not missing 104
6‘9 Minimum -1.328
2 S Arithmetic Mean 0
-& Maximum 3.6918
Std. Deviation 1.0048
0 Fit Statistics
° Objective Function 772.21
2 AIC (smaller is better) 786.21
AICC (smaller is better) 787.47
} T ! ' BIC (smaller is better) 804.72

Quantile
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Charles River: Adult Males
Outlier Screens
DHT (pg/ml)

The Mixed Procedure

RTP00004

Studentized Residual

Studentized Residual

Studentized Residuals for DHT

3 o
o g ° ° 7
2 -
o ° 8 2 30-
1 g ° o ° 8 8
[™]
g o [7] 20 =
8 0o 10 4
8 i g
o © 0
¥ i I I 1 1 1 1 1 1 1
250 300 350 400 450 500 -3.2 -1.6 0 1.6 3.2
Predicted Mean Studentized Residual
° Residual Statistics
1 No. of obs not missing 104
2 - Minimum -1.5626
Arithmetic Mean 0
Maximum 3.3043
0 Std. Deviation 1.0048
Fit Statistics
Objective Function 1330.2
24° AIC (smaller is better) 1344.2
AICC (smaller is better) 13455
T T J T BIC (smaller is better) 1362.7

-2 -1

Quantile
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RTP00004

Appendix B

Potential Outliers Flagged by the Outlier Detection Procedure.
Flag Value if Absolute Studentized Residual >2.84.
Disposition of Flagged Values in Analysis.

Vehicle 0| 10302 11.8571 5.7619| 6.0952| 2.9079

Linuron 100{ 10336| -5.8571| -1.0857| -4.7714| -2.9342

Linuron 50| 10325 -0.1420| 256190 -2.7048( -2.8697

Linuron 150| 10356 -3.4286| 2.43810( -5.8667| -2.9830

; % Vehicle o| 10302| 102143] 5.0667] 5.1476| 2.9123

& Linuron 10| 10336 -3.3571| 06143 -3.9714] 29376

iBR Linuron 100| 10336| 27.4973| 48.4479| -20951| -3.0294

a2 Linuron 100{ 10336 29.0746( 49.4132| -20339] -3.1060

3 Linuron 50| 10324 205240| 1.72564 0.3268] 2.887

¥ Linuron 50{ 10324] 2.11440] 1.73002] 03754] 28615

A Linuron 50{ 10324| 4.16680| 3.46466( 0.7021] 2.8911

: Linuron 50| 10324| 283700] 6.39600| 21.9740| 3.2514
Linuron 100{ 10332 227300 5.23067| 17.4903| 29319

_ Linuron 150 10354( 15.1600| 4.06867] 11.0913] 2.9887

S Lo by o obarbital 100{ 10402{ 103900 2.77714{ 7.6129| 3.0720
Linuron 50| 10324| 331400 11.3967| 21.743] 3.5205

S Linuron 50| 10324| 24.0400 14.9200] 9.1200] 3.1359
| Linuron 150/ 10351] 597900 39.2100] 20.580| 2.9231
: Linuron 50| 10328] s4310] 8.0400] 46.270] 35790
A Linuron 150/ 10346| 28610 3.7920| 24.318[ 36918

24 Phenobarbital 50| 10384| s8.200| 11.4503| 46.741] 3.4405

€3 Phenobarbital 100 10403| 44860] 7.1186] 37.741| 3.2650

50| 10324| 134230 412.304] 92091] 3.3043

! Potential outlicrs Jjudged to be valid data and included in analyses.
? Potential outliers judged to be invalid data and excluded from analyses.
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RTP00004
Appendix C

Preliminary Summary Results for Growth and Body Weight, Food Consumption, Organ Weights,
Organ Weight to Body Ratios (Adj. Organ Weights), and Hormonal Analysis Endpoints.
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Charles River Adult Males RTP00004
Descriptive Statistics

R R e NN o | ?r
Linuron s0|15| 0.124| 2037]1645.64| -3.143] 329
; | Linuron 100(15| -1.086| 1.683|-155.03| -5.857| 120
o ; | Linuon 150 15| -4.657| 2.554| -54.85| -9.420| -1.14
..- Phenobarbital 2515| 5971 1971 33.00| 2.857| 943
| ! Phenobarbital 50[15| 5286| 1.553| 2938| 2714 829
‘ | Phenobarbital 10015 2.124| 2.287| 107.68| -1.857| 529
| Vehicle o[15| s762| 2170 37.66| 3.857| 11.86
8 ! inuron 50{15| 2562 0976 38.08| -0.143] 357
. Linuron 100{15| 2314 1780 76.93| -0.857| 4.57
-j_:. *1! Linuron 150[15| 2438| 2.036| 83.50| -3.429| 5.14
: o &0 Phenobarbital 2515| 4800 1235 2572| 2714] 720
: ‘ ’ %! Phenobarbital 5015 4.790| 1494 31.19| 2.571] 871
,_ | Phenobarbital 100{14| 4.490| 1.501| 33.43| 2714] 7.4
; | | Venicle 0|15| 4371 1.765| 4038| 0714 857
' ! Linuron 50{15| 1343| 1.188 88.46| -0429| 3.14
| Linuron 100(15| 0.614] 1399 227.81| 3357 243
| Linuron 150[15| -1.110| 1.513]-13637| -4.071| 0.6
2 Phenobarbital 25(15| 5386| 1.554| 28.86| 2929 836
. | Phenobarbital 50(15| 5.038| 1324 2629 2857| 850
| Phenobarbital 10014| 3337| 1210 3625| 1071] 579
~ Vehicle 0[15| 5.067| 1830 36.11| 2286 1021
M : | Linuron 50[15|353.067| 25.753|  7.29/302.000| 390.00
| Linuron 100{15|344.533| 19.276| 5.59]306.000| 380.00
s Linuron 150|15|321.200| 23.072| 7.18|283.000| 351.00
; | Phencbarbital 25(15(412.000| 33.295|  8.08|352.000| 475.00
o Phenobarbital 50{15|407.467| 29.081| 7.14|351.000| 470.00
. . | Phenobarbital 100| 14| 381.357| 25.200|  6.61|320.000| 417.00
L | Vehicle 0[15|403400| 32.965| 8.17[363.000| 476.00
= !{ Linuron 50|13| 54.128| 8.032| 14.84| 37.326| 6727
! Linuron 100|15| 48.448( 7.159| 14.78| 27.497| 59.26
¥ Linuron 150(14| 37.530| 10325| 27.51| 22.168] 55.05
Phenobarbital 25(15| 71.532 6.159 8.61| 59.222 80.82
Phenobarbital 50115 71.374| 5.119 7.171 62.759 79.14
Phenobarbital 100|15| 61.116| 8.108| 13.27| 46231| 74.15
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Charles River Adult Males RTP00004
Descriptive Statistics

Vehicle 0|15 5.139 7.21| 64.032] 80.18
Linuron 50|15| 55.057| 7.057| 12.82| 38.438| 6528
il Linuron 100 15| 50.378| 7.879| 15.64| 30.652| 61.04
Linuron 150{14| 48.751| 9.601| 19.69| 34.431 73.51
J| Phenobarbital 25|14 60.411] 3.935 6.51| 54.466| 67.88
Phenobarbital 50(15{ 62.464| 3.333 5.34| 55.632| 70.82
Phenobarbital 100[14| 62.902| 6.766] 10.76| 52.271 80.16
Vehicle 0)15] 61.851| 4918 7.95( 53.344| 70.92

50(13| 54.386| 6.893| 12.67| 42.203| 63.90

1001 15| 49.413| 6.778| 13.72| 29.075 58.92

150 (13| 42.347| 8.027| 18.95| 30.128] 56.86

3| Phenobarbital 2514 65.640( 4.457 6.79| 57.162] 7298

2t Phenobarbital 50|15 66919 3.810 5.69| 59.196| 74.20

Phenobarbital 100| 14| 61.920| 3.282 5.30| 56.344| 68.03

Vehicle 0]15| 66.540| 4.672 7.02| 58.688| 7555

Linuron 50|15 11946] 1.131 946|( 9.707 13.45

Linuron 100| 15| 12.335| 1.402| 11.36{ 9.466| 14.88

¥ Linuron 150§ 15| 12239 1.495| 1222 9.754 14.90

?}g Phenobarbital 25115 18.182( 1.980| 10.89| 15.192( 23.23

x| Phenobarbital 50| 15| 18.906| 2.150| 1137 14919| 2343

H Phenobarbital 100| 14| 20.430| 2.378| 11.64| 15.245} 2447

| Vehicle 0(15]| 14.051 1.590) 11.32| 11.873 17.17

“g Linuron 50115 1726 0.117 6.79 1.581 2.05

++| Linuron 100115 1.666| 0.125 7521 1.501 1.95

| Linuron 150 15| 1.645| 0.156 9.49| 1.332 1.86

2| Phenobarbital 25|15 1.677] 0.131 7.82( 1.444 1.90

Phenobarbital 50115 1711} 0.132 7770 1.447 1.98

Phenobarbital 100|141 1.713| 0.138 8.04| 1.514 1.94

4 Vehicle 0l15| 1.657] 0092 553| 1494| 180

15| Linuron 50(15| 1.739] 0.136 7.81, 1.555 2.11

Linuron 100115 1.680| 0.110 6.54| 1.522 1.92

25 Linuron 150115] 1.667| 0.143 8.58 1.339 1.87

| Phenobarbital 251151 1.708| 0.118 6.93| 1.438 1.94

Phenobarbital 50|15 1.690( 0.123 7.25| 1.401 1.92
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Charles River Adult Males
Descriptive Statistics

Do 2 Phenobarbital 100}14{ 1734 0.131] 7.53| 1568 2.03
e Vehicle 0(15| 1680 0099 587 1496 183
e 50(15| 3465 0251 726 3136 4.7

100{15| 3.347} 0.231 6.90| 3.061 3.88

150{15] 3312 0203 884 2671] 373
__ 25|15 338s| o0241] 7.32] 2883 384
‘ g Phenobarbital 50|15| 3401 o0248] 7.28] 2848] 390

| Phenobarbital 100{14| 3.447] o0260] 754 3.134] 397
i of15| 3337] 0186 557 2989 361
so[15| 11s6| o0.104] 899 1.004 144
100{15{ 1136| o105 o928 ooss| 132

i 4| Linuron 150(15| 1058 0.34] 12.64] o380 126

e | Phenobarbital 25015 1190 0.089] 744! 1054 135

o pe— sot15| 1235 o0117] os1| 1049 140

2 Wl Phenobarbital 10014 1255| 0139] 11.10] 1.056] 145

% Vebide o15| 1223 o0091| 746] 1.075] 139

‘ ¢ [re— so{15( 1002| 01s5{ 1552 o0.612| 122

- o ﬁ Linuron 100(15| 0928| 0.192| 2066] 0435] 127
o e Linwon 150{15| 0818] 0231 2823] o0323] 135
"™ 25[15| 1139) o0200] 17.56] oont| 159
: j, _ . : Phenobarbital 50{15| 1206, 0227| 1885 0.804| 1.65
e L Phenobarbinl 100{14| 1.042) 0239 2293 0691| 1.62

- L | Vehicle ol15{ 1106 0277 2504| o0647] 1.55
i T Linuron 50{15] 1.157| 0301 26.04| 0727 1.79
}; Linuron 100{15{ 1.155| 0370 3206| 0655 1.82

Linuron 150{15[ 0944 o©2s57| 2720] o0515] 130

Phenobarbital 25|15| 1366| 0265 1937 0900 180

Phenobarbital 50(15| 1409| o0a191| 1354 1079] 175

Phenobarbital 100(14| 1335 0344| 2578 0.739] 2.8

Vehicle o[1s| 1336| 0209) 1563 1.000] 165

Linuron 50{15] 2159 0374] 1732 1.644] 293

Linuron 100{15| 2083| 0499 2396 1.122] 2.96

Linuron 150/15| 1.762| 0389 22.07| 0839 225

Phenobarbital 25(15( 2.505] 0336 1343] 2.052 3.28
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Charles River Adult Males

Descriptive Statistics

S R

{2 Phenobarbital

50

RTP00004

15| 261s| o03s2| 1346 2122] 3n

| Phenobarbital 10014 2377| 0424 17.83] 1.556| 3.10
- Vehicle 0(15| 2442| 0335 1373 1817] 312

! Linuron 50(15| 0.034] 0014 4278] o0.016] o006
¢ Linwon 100{15| 0031 0007| 2166 0.021] 005
_; Linuron 150|15] 0.027| 0010| 3868 o0.011| 0.05
= Phencbarbital 2515 0039) 0008 2021] 0.02| 006
| Phenobabital s0[15| 0036 0008 2221| 0.020] o005

i) Phonobarbital 100|14| 0037 0008| 2255] 0.024] 0.5
. < Vehicle 0[15] 0.029| 0006 21.44] 0020] 0.04
5015 3386( 0243 7.16] 2966] 377
100{15| 3578 0334| 93s| 3089 422

150/15) 3802) 0286 7.52| 3338 43

| Phencbarbital 25(15| 4408 0198 450 4139 490

| Phenobarbital 5015| 4634| 0307| 6.62| 3934| 515

| Phenobarbita 100|14| 5349 0382 7.14] 4761 598
9 Venicte 0/15| 3480 0204| 585| 3.113] 394
S Linwon 50(15[ 0491 0047 950 o0420] 057
¥ Linuron 100[15| 0484] 0036 7.47| 0431] 057
0 p— 150/15| 0.513{ 0045 885 0429 0.0
| Phenobarbital 25|15| 0409| 0040 967] 0353] 049
1| Phenobarbital 50[15| o421| o034 803) o0381] o052
7 Phenobarbital 100{14] 0450 0029] 642] 0409 o050
| Vehicle 0[15| 0412 0031] 745 0365 o048

" Linuron s50[15| 0495| 0054 1085] 0413] 050
Linuron 100{15| 0489 0038 7.80] o0426] o057
Linuron 150/15| 0520/ 0043( 825 0431| o061
Phenobarbital 25(15| 0417] 0038 903 0351] 048
Phenobarbital so{15] o0416] 0032 776 0372 051
Phenobarbital 100{14] 0456| 0038| 825 0393] 0.3
Vehicle 0{15| 0418 0032] 7.59] 0369] o049
Linuron s0|15| 0986 0.100| 10.16[ 0833] 116
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Charles River Adult Males

Descriptive Statistics

7.50

RTP00004

1.14

_; 100{15] 0973| 007 0.857
: 15015 1.033| 0086] 831 o0s60| 121
%"" %agé‘f X Phenobarbital 25|15 0825 0075 9.13| 0704| 097
50{15| 0837 0.064| 771] 0762 1.03
: 100{14] 0906/ 0064| 7.1 0803 1.03
. 0[15| 0831 0062] 742 0735 o097
B 50(15( 0320 0038 1141 0274 040
10015| 0330 0.033| 996 0280 040
o 150{15| 0330 0037 11.14| 0255] 040
e 25\15| 0291 0.033( 1138 0242 036
50[15| 0305 0036 1171] 0248] 037
100{14| 0330 0042 1283 0272] 042
0[15] 0305| 0.031| 1013| 0238 036
5015/ 0285 0050 1745 o0157] 039
e ! Linuron 10015 0269 0051 1895 0131] 034
: * Linuron 150{15| 0253 0064 25.44| 0.114] 039
hn Phenobarbital 25|15 0279 0.062] 22.05| 0.223 0.45
- “ Phenobarbital 50(15| 0298 0063 2130 0195 040
' .| Phenobarbital 100{14| 0275 0069 2499 0172] 045
o ”: Vehicle 0{15| 0278] 0.080] 2872] 0.146] 041
= Linuron 50/15| 0327 0077| 2348] o0.194] o050
‘ 2 Linuron 100{15{ 0333 0.101] 30.17| 0202 055
e o | Linuron 150|15| 0294 0076] 2601 0173| 039
e | Phenobarbital 2515|0336 0081| 24.11] 0211 048
s Phenobarbital 50{15| 0349 0063 1802 0252 046
= Phenobarbital 10014 0349 o0.081] 2335 0226 o052
: Vehicle 0[15| 0333] 0061 1839| 0248] 0.5
L e R 6y ¢ Linuron 50[15| 0613| 0101 1652 0473] 080
] Linuron 10015/ 0602 0131 2181 o0338] o085
ol Linuron 15015 0547 o110 2019 0296 0.69
f 4 Phenobarbital 25[15| 0615| 0420 1952] o0472| o093
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Charles River Adult Males
Descriptive Statistics

50|15 0647 0.112| 17.37| 0468 | 0.85
10014 0.624; 0.107| 17.22| 0.420 0.83
0|15( 0.611] 0.113| 18.46f 0452 0.82
50115| 0.010{ 0.004] 42.02| 0.004 0.02

10015 0.009| 0.002{ 19.87| 0.006 0.01
150( 15| 0.008| 0.003| 4035 0.003 0.02
25(15 0.009] 0.002; 2054| 0.007 0.01
50{15| 0.009| 0.002( 22.20| 0.005 0.01

A ;:ﬁiﬁ Phenobarbitat 100|114 0.010{ 0.002| 20.50( 0.006 0.01
0|15 0.007] 0.002( 23.06| 0.005 0.01

50|15| 6.396| 6.996| 109.37| 0.630| 28.37
100115] 5231) 6.178| 118.11] 0.230( 22.73
150(15| 4.069| 3.8411 9441 0200 1516
25(15| 6.072] 4.693( 77.30| 1.890| 1523

i sol1s| 3.49s] 2799] 8000 1.130] 1021
e 100{14| 2777| 2572] o9260] 0200] 1030
,, e 0115| 9927| 7254| 73.07| 1280 28.11
e ur | Linwron 50/15| 1753 0370 2109 11s0[ 235
4 $ ‘f Linuron 100{15| 1.782| 0529 2971 1.130| 299
oo 15015 1865 0692] 37.10] 1060 3.67
S e prenobarbiul 2515 1811 0381 21.03| 1120( 270
; o = Phenobarbital so{15| 1435 o210 1461] 1150 188
‘, - . Phenobarbital 100[14| 1555 0256 1648 1.000] 210
e Vehicle o[1s] 2178| o0a92| 2257] 1570] 3.4

Linuron 50(15| 11.397| 6.393| 56.10f 6.770| 33.14

Linuron 100[15( 12212] 5.881| 48.16] 5.180] 2342
Linuron 150[ 15| 10.463| 3.355| 32.07| 5.540| 1747
Phenobarbital ' 25(15| 23.349| 11.144| 47.73| 11.300| 52.10
Phenobarbital 50{15| 25.741| 7.839| 3045| 16.820| 39.37
Phenobarbital 100|14) 29.727| 8489 28.56( 17.380| 42.84
Vehicle 0[15] 13.095] 6.512| 49.73| 6490| 24.73
Linuron 50(15| 3.099| 0.658] 21.22] 2.150 4.51
Linuron 100]15| 1.819| 0439 24.13{ 1.080 2.50
Linuron 150{15| 1.537| 0.474| 3083 1.000 2.59
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0.532| 14.18| 3.030
| 0501| 13.75| 2.630| 487
' # Phenobarbital 100(14| 2.623| 0611 2328 1860| 4.1
0 vehicle 0[15| 4729 0.799| 1689 3.540| 636
4| Linuron 50|15| 68.196| 7.405| 10.86| 56.430| 85.20
Linuron 100|15| 65.621| 9.924| 15.12| 40.940| 8434
Linuron 150(15| 64.469| 8.606| 13.35| 53.440| 85.89
| Phenobarbital 25(15| 64.847| 9.890| 1525 45370 83.72
| Phenobarbital 50[15| 65.408| 12.417| 18.98| 47.770| 94.14
Phenobarbital 100| 14| 56.146| 9.410| 16.76| 39.560| 77.61
Vehicle 0{15| 81.653| 11.712| 1434| 60.360| 9932
! Linuron 50(15| 14.920| 3.010| 20.18] 11.080| 24.04
{| Linuron 100|15| 15.622| 3.156] 20.20| 10.240| 22.66
Linuron 150{15| 15909| 2.423| 1523 11.400| 1996
H{ Phenobarbital 25(15| 13.841| 1.845| 13.33| 10.330| 1630
|| Phenobarbital 50|15| 12.459| 1382| 11.09| 10.560| 14.26
| Phenobarbital 100{14| 12.278| 1.946| 15.85| 9.430| 1632
| Vehicle 0l15| 14.807| 2.184| 14.75| 10960| 18.99
" Linuron 50[15| 33.199| 5229 1575| 24.650| 40.56
3| Linuron 100|15| 40.946| 7.639| 18.66| 29.110| 53.24
| Linuron 150(15| 39210 7.288| 18.59| 30.380| 59.79
| Phenobarbital 25(15| 33.709| 5.687| 16.87| 22.190| 4548
4l Phenobarbital 50[15| 36.525| 6252 17.12| 26350 4859
o ‘"‘ Phenobarbital 100|14| 38.523| 7.328| 19.02| 27.990| 55.36
| vehicke 0|15 25.403| 3.618| 1424| 19010 3135
Linuron 5015 8.040| 13.382| 16644| 1.020| 5431
Linuron 100{15| 5566| 4.607| 82.77| 0980 15.79
Linuron 150[15| 3.792| 6.958| 183.50| 1.010| 28.61
Phenobarbital 25(15| 14.050| 15.819| 112.59| 1730 47.41
| Phenobarbital 50|15 11.459| 14.062| 122.71| 1.540| 5820
Phenobarbital 100| 14| 7.119] 11.996| 168.51] 1.090| 44.86
Vehicle 015| 36.476| 27.109| 7432| 1.690| 101.52
| Linuron 50(15(412.394|291.300{ 70.64| 112.900| 1342.30
Linuron 100 | 15| 357.769 | 269.498| 75.33|109.970 | 1010.60
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s
4
1

200.866 | 170.458| 56.84|127.770| 670.40
Phenobarbital 25(15|389.625 | 213.305| 54.75|201.190| 764.62
Phenobarbital 50| 15]301.385|202.637| 67.24| 122.920| 78739
|| Phenobarbital 100| 14| 248.849| 116.286| 46.73| 77.900| 505.90
| Vehicle 0| 15[487.734| 245.057| 5024 140.210] 109340
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CHARLES RIVER

LABORATORIES

Prectinical Services

QUALITY ASSURANCE STATEMENT

Protocol: RTP00004

This study has been inspected by the Quality Assurance Unit to assure conformance with
the Good Laboratory Practice (GLP) regulations promulgated by the EPA
(FIFRA/TSCA); 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};r

Management

05 OCT 05 Protocol 05 OCT 05 05 OCT 05
06 OCT 05 06 OCT 05 06 OCT 05

07 OCT 05 07 OCT 05 07 OCT 05
18 OCT 05 Test Substance 18 OCT 05 18 OCT 05

Preparation
25 0CT 05 Test Substance 31 OCT 05 31 0CT 05
Administration

08 NOV 05 Blood Collection 14 NOV 05 14 NOV 05
08 NOV 05 Sacrifice 14 NOV 05 14 NOV 05
17-20 NOV 05 In-Life Data 21 NOV 05 21 NOV 05
20 NOV 05 Necropsy Data 21 NOV 05 21 NOV 05
01 DEC 05 Formulation Data 01 DEC 05 01 DEC 05
07-08 DEC 05 Report Tables 08 DEC 05 08 DEC 05
09-10 &12 JAN 06 Methods 12 JAN 06 12 JAN 06
16 JAN 06 16 JAN 06 16 JAN 06

13 & 16 JAN 06 Resuits 16 JAN 06 16 JAN 06
30 JAN 06 30 JAN 06 30 JAN 06
31 JAN 06 Summary 31 JAN 06 31 JAN 06
07 MAR 06 Revised Report 07 MAR 06 07 MAR 06
21& 24 APR 06 24 APR 06 24 APR 06
01 MAY 06 01 MAY 06 01 MAY 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.

@‘@J ZAW/W 9-2-0¢

Lisa A. ZabQ{alwski, B.S. Date
Senior Quality Assurance Auditor
Principal Auditor
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