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STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS
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the basis of its falling within the scope ofFIFRA Section lO(d) (l)(A), (B), or (C).
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GOOD LABORATORY PRACTICE STATEMENT

This study was conducted according to U.S. Environmental Protection Agency.
Federal Insecticide, Fungicide and Rodenticide ActfoxIc Substances Control Act
(FIFRASCA); Good Laboratory Practice Standards; Final Rule, 40 CFR Part 160/Par
792; the Ministr of Agriculture, Forestry and Fisheries, Japan (MAF), Good laboratory
practice (GLP) standards for agricultual 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 stabilty 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: _______~_(~_~____?&t

Sponsor's Representative: ____£l_L~__$
David P. Houchens, Ph.D. Date
Battelle

Study Director:
~~~_cÛc--------_'?_\!\~~--------
~sePh W. Lech, B.S., LAT Date
Scientist
and Study Director
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Title: EDSP Program Manager
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ABSTRACT

The l5-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 anti androgenic herbicide,
Linuron, and the thyroid modulating barbituate, 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), follcle 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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. 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,
chromo dacryorrhea, limited use of limbs, cold to touch, dehydration, impaired righting
reflex, ptosis, perinasal substance, hunched postue, 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 (11). 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, chromo dacryorrhea, chromorhinorrhea, misaligned
incisors, ataxia, impaired righting reflex, decreased motor activity, low carrage, 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 fu, 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 follcular 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 ofrats
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 follcular epithelium in rats given
100 mg/kg/day.
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1. OBJECTIVES

The purose of this project was designed to evaluate the ability ofthis 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 l5-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 (1.
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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 Facilty

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

2.1.3. Study Number

RTP00004

2.1.4. 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(2\ the Japanese MAFF(3) and the OECD(4). 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 propert 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, III, 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

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

2.1.10.4. Subcontractor Facilties

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
Dosage Period (TDa 1 through 15)
Replicate 1

Replicate 2

Replicate 3

Scheduled Sacrifice and Necropsy (TD 15)
Replicate 1

Replicate 2
Replicate 3

Experimental Start Date
Experimental Completion Date

18 OCT 05

25 OCT 05 - 08 NOV 05
26 OCT 05 - 09 NOV 05
27 OCT 05 - 10 NOV 05

08 NOV05
09 NOV 05
10 NOV 05
25 OCT 05
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 RTI are retained in the archives ofthe 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 wil decide
their final disposition. All residual formulations were discarded at the Testing Facility.
Backup samples wil be discarded at the Testing Facility following issue of the final
report. The remaining unused bulk test substances were retued 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 Temperatue 348-8A AUa 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, TyvekiI 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.5l5-0l 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 ofthe Linuron and Phenobarbital is August 2008 and February 2010,
respectively.

2.3. 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 refrgerated (2°C to 8°C).
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2.3.4. Special Handling Instructions

Standard safety precautions (use of protective clothing, gloves, TyvekiI sleeves, dust-
mist/HEP A-fitered 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.

2.4. Test Substance Preparation and Storage Conditions

Suspensions were prepared at the Testing Facility once for a pre study 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 Shinned

Concentration and 1 mL 07 OCT 05 Refrigerated Charles River Laboratories, 07 OCT 05
Homogeneity' (all 18 OCT 05 Preclinical Services, 18 OCT 05
levels Massachusettsb/On cold

packs
Bulk Test Substance 1 g 11 NOV 05 Room Testing Facility Archives 23 NOV 05
Reserves temperatue

Control Substance 5mL 11 NOV 05 Room Testing Facility Archives 23 NOV 05
Reserve temperatue

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 ofthe test substances in the
control substance from the dosing formulations. Two samples from each quadrplicate set were shipped for
analysis; the remaining samples are retained at the Testing Facility as backup samples and wil be discarded
following the issue ofthe 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 ofthese analyses found the
samples to be within the acceptable limits of:: 15% and :S5% 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

2.5.4. 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(S-7).

2.5.6. Test System Data

Number of Rats
Approximate Date of Birth
Approximate Age at Arrval
Weight (g) the Day after Arval
Weight (g) at Study Assignment

115
17 AUG 05
63 days

220.9 - 301.0
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 Monei(j self-piercing ear tags (No. MSPT 20101, Gey Band and Tag Co., Inc.,
Norrstown, PA). Cage tags were marked with the study number, permanent rat number,
sex, generation and group number.

2.6. Husbandry

2.6.1. Research Facilty Registration

USDA Registration No. l4-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 fiters. Room temperature and humidity
were monitored constantly throughout the study. Room temperatue was targeted at 64°F
to 79°F (l8°C to 26°C); relative humidity was targeted at 30% to 70%a.

2.6.3. Housing

During the acclimation and study periods, the rats wil 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 Anima/iS).

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

An automatically controlled l2-hour light: l2-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. ))iet

Rats were given Harlan's Teklad 20l8CM 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 :S 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(9). 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(jB53-35H-lOO, 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, P A) 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.

N either 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/O' (mg/kg/day)b (mg/mL) (mL/kg) Rat Numbers

1 15 Aqueous 0.25% (w/v) o (V ehic1e) 0 5 10301 - 10315
~ethylcellulose (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 I 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(1O). 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

Page 19



R TP00004

(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 ofrats 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 sacrificea.

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 decapitationb. 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 situ. 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% alcohoia. 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 offixationb. 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 ofthe thyroid weightsc.

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 paraffn, sectioned at 5 microns and stained with
hematoxylin and eosind. 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 examinede.

2.7.6.1. Hormone Analysis

Blood samples (approximately 9 in) for evaluation of serum hormones were collected
from trnk 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 eachf.
The sequence in which the hormones were assayed was testosterone, luteinizing hormone
(LH), thyroid stimulating hormone (TSH), thyroxine (T4), triiodothyronine (T3), follcle
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.

a. See PROTOCOL DEVIATIONS, item 3.
b. See PROTOCOL DEVIATIONS, item 4.
c. See PROTOCOL DEVIATIONS, item 5.
d. See PROTOCOL DEVIATIONS, item 6.
e See PROTOCOL DEVIATIONS, item 7.
f. See PROTOCOL DEVIATIONS, item 8.
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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, MicrosoftlJ Excel (part
of MicrosoftlJ Offce 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 hind limbs, ptosis, lacrimation, ataxia,
impaired righting reflex, lost righting reflex, decreased motor activity and low carrage.
Dehydration and lacrimation were confirmed at necropsy. This death was considered
treatment-related.

All other Linuron and Phenobarbital treated rats surived 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, chromo dacryorrhea, 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, unesponsive 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/St 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/Sa) 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.lg, 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:'0.05/8a) 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:'0.05/8a)
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:'0.05/8a) 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:'0.05/8a) in the 150 mg/kg/day dosage group ofLinuron, 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%, 1 17.2% and 124.3% of control) were
significantly increased (p::0.05/8a) 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::0.05/8a) 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, 4l2.0g, 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::0.05/8a) 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::0.05/8a) 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:OO.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.

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

3.4.1. Linuron

Food consumption values were significantly decreased (p:OO.05 or p:OO.05/8a) 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:OO.05 or p:OO.05/8a) 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:OO.05 or p:OO.05/8a) 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:OO.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 Ilg/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::O,05/8a) 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::0.05/8a) 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::0.05/8a) 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::0.05/8a) 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.
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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::0.05/8a) 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::0.05/8a) 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/Sa) increased when compared to the
vehicle control group value.

Mean thyroxine (T4) blood concentrations were 4.73,3.75,3.64 and 2.62 Jlg/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::0.05/8a) 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::0.05/8a) 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::0.05/8a) 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::0.05/8a) 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 orp~O,05/8a) 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~0.05/8a) 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 hypertophy of the thyroid follcular 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 follcles (hyperplasia).

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

4. DISCUSSION

The l5-day intact male assay was developed by DuPont Haskell LaboratoryCll, 12) 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 thee dose levels,
were examined in order to evaluate their sensitivity in the assay. The EAC test
compounds for this assay were the weak anti androgenic 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% ofthe 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
Linuron

15 5 (33.3%) 7 (46.7%) 1 (6.7%) 2 (13.3%)50 MKD

3
Linuron

15 3 (20%) 4 (26.7%) 7 (46.7%) 1 (6.7%)100 MKD

4
Linuron

15 0(0%) 5 (33.3%) 3 (20%) 7 (46.7%)150 MKD

5
Phenobarbital 15

13 (86.7%) 2 (13.3%) 0(0%) 0(0%)25 MKD

6
Phenobarbital 15

14 (93.3%) 1 (6.7%) o (0%) 0(0%)50 MKD

Phenobarbital 14'
2 (14.3%)7 100 MK 11 (78.6%) o (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 ofthe 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

2
LInuron

97.3 103.8 94.5 102.7 98.1 100.2 129.750 MKD

3
LInuron

102.8 100.3 92.9 96.8 100.0 98.5 122.5100 MKD

4
LInuron

109.3 99.2 86.5 91. 88.3 89.4 113.4150 MKD

Pheno-
5 barbital 126.7 101.4 97.3 100.4 100.7 100.6 128.2

25 MKD
Pheno-

6 barbital 133.2 101.9 101.0 107. 104.7 105.8 121.6
50 MK
Pheno-

7 barbital 153.7 103. 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 (11).
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As expected, no test substance-related microscopic changes were observed in the testes,
epididymides or thyroids ofthe rats given the 150 mg/kg/day ofLinuron, 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 occured 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 ofrats in the 25 and 50 mg/kg/day levels were not examined
microscopically. All microscopic changes observed in the testes and epididymides ofrats
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 ofT3 (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 (11).
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Table C. Serum Hormone Averages - Percent of the Vehicle Control Group

2 48.6 70.9 80.5 130.7 96.4 13.0 75.2 65.5 83.5

3 40.1 73.4 81.8 161.2 105.5 15.2 93.2 38.5 80.4

4 33.0 61. 85.6 148.6 107.4 5.5 79.9 32.5 79.0

5 61.2 79.9 83.1 132.7 93.5 38.5 178.3 79.3 79.4

6 35.2 61.8 65.9 143.9 84.1 22.3 196.6 77.0 80.1

7 22.1 51.0 71.4 151.6 82.9 11.6 227.0 55.4 68.8

a.
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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 diffcult 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 ofT3
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 hypertophy and hyperplasia of the thyroid follcular epithelium
in rats given 100 mg/kg/day.

/1/ ,; dlLr~ S- .
l~----T-=-:_!~-~-~---~:._:~-~~--_£g-_'!(ly 2. Ó(),b
Rayai6& G. York, Ph.D., DABT Date
Principal Scientist
Associate Director of Research

~~~--¡:~---------------------~-:;;
Scientist
Study Director

~
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7. PROTOCOL DEVIATIONS

1. 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.

2. 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.

3. 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.

4. 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.

5. 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.

6. 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.

7. 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 (mglg Animal Dosage Level
Number Test Substance iclv) Number Test Substance (~l!eJdav)

Aqueous 0.25% (w/v)
10301 Methvlcellulose 0 10347 Linuron 150

Aqueous 0.25% (w/v)
10302 Methvlcellulose 0 10348 Linuron 150

Aqueous 0.25% (w/v)
10303 Methvlcellulose 0 10361 Phenobarbital 25

Aqueous 0.25% (w/v)
10304 Methvlcellulose 0 10362 Phenobarbital 25
10316 Linuron 50 10363 Phenobarbita 25
10317 Linuron 50 10376 Phenobarbital 50
10318 Linuron 50 10377 Phenobarbital 50
10331 Linuron 100 10378 Phenobarbital 50
10332 Linuron 100 10391 Phenobarbita 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.

____Sl ~I&,_~____________~~_
Jose~r;. Lech, B.S., LA T Date
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

LABORAiORIES
Preclinical Services

PROTOCOL NUMBER RTP00004

SPONSOR'S WORK ASSIGNMENT: WA 5-15

STUDY TITLE Interlaboratory Validation of the 15-Day Adult Intact Male
Rat Assay with Linuron and Phenobarbital

PURPOSE The purose 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 measurng body
and organ weight changes, histology and changes in
circulating conceIitrations of hormones.

TESTING FACILITY Charles River Laboratories
Preclinical Services, Pennsylvania
905 Sheehy Drivei Building A
Horsham, Pennsylvania 19044-1241

USA
Telephone: (215) 443'-8710
Telefax: (215) 443-8587

STUDY DIRECTOR Joseph W. Lech, B.S., LA T
Scientist
E-mail: joseph.iech~us.crl.com

Address as cited above for Testing Facilty.

PRINCIPAL SCIENTIST Raymond G. York, Ph,D., DABT
Associate Director of Research
Address as cited above for Testing Facilty.
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~BA TTELLE.ORG

REGULATORY CITATIONS

U.S. Environmental Protection Agency. Federal Insecticide, Fungicide and Rodenticide
Act/Toxic Substances Control Act (FIFRATSCA); Good Laboratory Practice Stadards;
Final Rule. 40 CFR Part 160IPar 792. .

Ministry of Agrculture, Forestry and Fisheries, Japan (MAFF). Good laboratory practice
(GLP) stadards. 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.

OEcn 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 wil 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 wil 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 wil 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 wil 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 wil ensure that a qualified Principal
Investigator is identified by the facilty conducting that portion of the study. The QAU
for that facilty wil conquct critical phase inspections and audit respective results and

reports for that study portion according to the SOPs of that facilty. Such critical phase

inspection reports and report audits will be submitted by the subcontraCtor facilttes
identified in this protocol to the Principal Investigator and the Study Director. The dates
of the inspections and report submissions wil be incorporated into a QAU Statement
generated by that facilty 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 Investigatòr 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 wil provide the test substances, Except for chemistry formulation
and analyses, all tests, analyses and measurements wil be conducted by individuals
without knowledge of the identity of the test substances. A key code for the dosage levels
and concentrations wil be provided to the formulation and Quality Assurance personnel
for the purose 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 ofthe study.
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Identifcàtion

Test Substances

Prepared
Test Fonnulations FormulationSubstace Lot Purity Storage Type/Concentrtion

(CAS No.) Number Manufactuer/Location Mfg.% Conditions : (mwml)Linuron 348-SA ChemSetvice, West. 99.5 Refrigerated Suspension!
(330~55-2) Chester, Perusylvania, (2°C to 8°C) 10,20 and 30

USA
Phenobarbital 1.04K2600 Sigma-Aldrich, ..99.1 Refrigerated Suspension!

(50-0&-6) St. Louis, Missouri, (2°C tö 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 stabilty of the bulk test substances. This
documentation will.be included in the. final report. The test substances are marketed. .
products and therefore the method of synthesis information has been documented.

Control Substance

Control Prepared
Substace Bulk Lot Bulk Fonnulations Fonnulation

(Bulk CAS No.) Number Manufactuer/Location . Storage Conditions Tvp.e
Aqueous 0.25% . 062KOI44& Sigma-Aldrich, Refrigerated Suspension

(w/v) St. Louis, Missouri, (2°C to 8°C)
methylcellulose USA

(9004-67-5) .
a. Manufactuer's lot number for bulk methylcellulose. The prepared control substance was

assigned Lot Number 14601 TC 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 wil be conducted,

Safetv Precautions

Gloves, dust-mist/EP A-fitered mask, appropriate eye protection, uniformlab coat and
tyek(ß sleeves to be worn durng 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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Stora2"e

Bulk Test Substances: Room temperature

Prepared Control Substance: Refrigerated (2°C to goC)
Prepared Formulations: . Refrigerated (2°C to goC)

All test substace 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 shìpping

cartons should be labeled appropnately. The recipient should be notified in advance of
shipment.

FORMLATION

FreQuencv of Preparation.

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

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

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

Adjustment for Activitv/Puritv

The test substances will be considered i 00% active/pure for the purpose of dosage
calculations.

Testin2" Faciltv Reserve Samples

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

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

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

Prior to study start, the Testing Facilty wil perform a prestudy preparatjon 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.

Results of the homogeneity and concentration analyses 
of the test substaces to be used

during the study will be approved by the Study Director before administration.

Acceptance Criteria .

Acceptace criteria for analytlçal 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 wil be considered acceptable if the relative stanqard deviation (RSD) for the
formulation, cálculated as the RSD for the grand mean of the average valùes for top, .
middle and bottom locations, is ~5%,

Analvses of Prepared Formulations

Concentration and Homogeneity

Concentration and homogeneity of the prepared fomiulations wil be verified. during the. .
course of this study. Quadruplicate samples (1 ri each) wil 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 wil be retained at the Testing Facilty
as backup samples. Quadruplicate samples (1 mL each) wil 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 wil 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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Stabilty

Stabilty da~a of the bulk test substances and of the prepared formulations bracketing the
range of concentrations in this study are on fie with the Sponsor and wil not be
detemlIned during the conduct of this study; this information will be provided tö the
Study Director and included in the final report.

Shiopine: Instructions

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

Principal Investigator: Kim Barnard
Charles River Laboratories
Préclinical Servces, Massachusetts
57 Union Street
Worcester, Massachusetts 01608
USA.
Telephone:
Telefax:
E-mail:

(508) 890-0100
(508) 753-1834
kim. barard~us.crl.com

The recipient wil be notified in advance of sample shipment.

DISPOSITION

Residual formulations will be discarded at the Testing Facilty. Backup samples wil be
discarded at the Testing Facilty following issue of the final report. The remainingbuIk
test substances will be wil be sent to (ambient conditions):

Michael E. Cobb
Batelle Marine Sciences Laboratory
1529 West Sequim Bay Road
Sequim, Washington 98382
USA
Telephone:
Telefax:
E-mail:

(360) 681-4580
(360) 681-3699
michael.cobb~pnl.gov

The recipient will be notified in advance of sample shipment.

Page 72



RTP00004

Protocol RTP00004
Page 8

TEST SYSTEM

Species/Strain and Reason for Selection 

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(I-3). .

Number

Initial population acclimated:
Population selected for study: .

i 15 male tats.
105 male rats (i 5 per dosage group).

Sex

Male

Bodv Wei2ht and A2e

Male rats wil 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 wil be documented.in the raw data. The weight
ranges will be.included in.the final report.

Source

Charles River LaboratorÎes, Inc. .

. The rats wil be shipped in fitered carons by air freight and/or truck from Charles River
Laboratories, Inc., to the Testing Facilty.

Identifcation

Rats are permanently identified using Monei(g self-piercing ear tags (Gey Band.and Tag
Co., Inc., No, MSPT 20101). Rats are assigned temporar numbers at receipt and given
unque 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 Animaii4).

Housine:

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

Room Air. TemDerature and 
Humiditv 

The anmal room is independently supplied with at least ten changes per hour of 100%
fresh air that has been passed through 99,97% HEP A filters. . Room temperature will be
maintained at 64°.P to 79°P (l8°C to 26°C) and monitored constantly. Room humidity
wil also be monitored constantly and maintained at 30% to 70%.

Lie:ht

An automatically controlled l2-hour light:12-hour dark fluorescent light cycle wil be
maintained. Each dark period wil begin at 1 800 hours. The light cycle may be adjusted
by the Study Director or designee if deemed necessai to accommodate scheduled.
laboratory activities. Any such adjustment will be documented in the raw data.

Diet""
Rats wil be given Harlan's Teklad 2018c meal feed, available ad libitum from individual
. feeders.

The concentrations of genistein equivalents (aglycone) or daidzein will be:5 300 ppm per
lot. Approval by the Sponsor will be required in order to use a lot of Harlan's Teklàd .

. 20l8c meal feed that has a genistein or daidzein equivalent content greater than 300 ppm
per lot.
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Water:

Water wil be available ad libitum from individual bottles attached to the cages or from
an automatic watering access system; All water wil 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 anually for possible chemical containation.

Contaminants

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

RANDOMIZATION AND ACCLIMATION

Upon arival, 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 wil be selected for study on the basis of physical appearance
- and body weights recorded during acdimation. During the acclimation period all rats are-

- to be examned by the laboratory veterinaran for release on study. The rats will be
assigned to dosage-groups based on computer-generated (weight-ordered) randomization
procedures.

In order to accommodate the necropsy schedule, rats will be assigned to thee replicates
that wil 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 comparison with the dietar
route, the exact dosage can be accurately administered; and 2) it is one possible route of
human exposure.

Page 75



RTP00004

Protocol RTP00004
Page 11

Method and FreQuencv

. Each dosage level will be stirred continuously using a magnetic stir bar and stir plate
during sample collection and dosage administration.. .
Male rats wil be administered one of the test substaces and/or control substace once
daily for 15 days. The first day of dosage for each replicate.will be Test Day 1 (TD 1) of.
the study. Rats wil 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 onTD 15, which wil use
the previous day's body weight. On TDs 1 through 14, dosing of rats wil be between

.0600 aid090Ö ms. On TD 15, dosing of 
rats will start at approximately 0600hrs so that

rats can have blood collected and be necropsied between 0800 and 1100 hrs on TD 15.

Rationale for Dosa~e Selection

Chemicals selected for this .phase of validation were chösen 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(S). 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 dòsage levels were
seleCted to assess dose-response relationships. .

.Dosa~e Groups. Levels and Volumes

Dosage
Dosage Number Dosage Concentration Volume
Group of Rats (mg/g/day)a . (mglmL) (mL/kg) Batch Number

I is TBA TBA- 5 B-RTP00004-A(Day.Month. Year)
2 15 TBA . TBA 5 . B-RTPOOOO4-B(Day.Month.Year)
3 15 TBA TBA 5 B-RTPOOO04-C(Day.Month. Year)
4 15 TBA TBA. 5 B-RTP00004-D(Day.Month. Year)
5 15 TBA TBA 5 B-RTP00004-E(Dav.Month. Year)
6. 15 TBA TBA 5 . B-RTP00004-HDav.Month. Year)
7 15 TBA TBA 5 B-R TP00004-G(Day.Month. Year)

The test substances wil be considered 100% active/pure for the purose of dosage calculations.
TBA - To be added to the protòcol by amendment.
a. Test substances wil be provided by the Sponsor. The Testing Facilty will identity 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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All Periods: At least twice daily.

Clinical Observations and/orGencral Appearance
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Daily before dosage and ;:pproximately 6. hrs post
dose.

Clinical observations may be recorded more frequently than cited àbove.

Bodv Wei!!hts

. Acclimation Period: At least three times (not tabulated).

Dosage Period: Daily.

Sacrifice:
Terminal weight following dosage. administration.

Feed Consumption Vallies

Acclimation Period: At least once (not tabulated).

Dosage Period: Weekly (TD 1,8 and-15)

Day of Sacrifice: Feed left recorded.

Feed consumption values may be recorded more frequently if it is necessar to replenish
the feed. These intervals will not be tabulated.
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SACRIFICE

Method of Sacrifce

All rats.that surive until scheduled sacrifice wil 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.

Scheduled Sacrifice

Male rats will be sacrificed on the day ofthe last administration of the test substace
(TD 15) and necropsied as described below. All rats.wil 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 15, rats will be necropsied and examined for gross lesions. Rats wil be sacrificed
between 0800 and 1100 hrs (2 to 3 hours after the last dosage).

Blood samples.(at least 8 mL) for evaluation of seru hortones will be collected from
tru blood immediately followig sacrifice, The time of sample collection wil be
documented in the raw data. Blood wil be. collected and ittediately 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 stimulatinK hormone (TSH),
thyroxine (T4), triodothyronine (T3), follcle stimulating hormone (FSH), estradiol and
prolactin. Only when relative liver weights are significantly increased should
dihydrotestosterone (DHT) levels be measured. Seru samples will be imediately
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. utilzing
radioimmunoassay (RIA) kits. Each sample wil be run in duplicate and include the low
and high quality control serum samples. Each assay wil 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 mçdium in which the standards are prepared can be spiked
with respective hormones at concentrations that are expected to encompass 70% (+/-10%)
BlBo,-for the low, and 30% (+/-10%) B/Bo, for the high. The results for the quality
control samples will be used to assess witliin- and between-assay variabilty for each
laboratory.

Gross necropsy wil include an initial physical examination of external- sijrfaces and all
orifices, as Well as an internal examination oftissues and organ in situ. In addition, the
cranial, thoracic and abdominal cavities wil be examined.

Rats.wil be sacrificed and examIned for gross l~sions. Gross lesions associated with the
testes, epididymides and thyroid wil 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) wil be shipped for histologièal examination. Tissue trimming
and histopathology wil be performed under the Supervision of or by a Board-Certified
Veteritiary Pathologist.

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

Shippin2 Instructions

Serum samples for analysis will be shipped (frozen on dr ice) to:

Principal Investigator: Stephane Besner
Laboratory Sciences

CTBR Bio-Research Inc.
87 Sennevile Road
Sennevile Quebec, Canada, H9X3R3

. 
Telephone: 514-630-8200 ext 8970

E-mail: stephane.besner~ca.crl.com

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

All rats accidentally kiled durng the acclimation period wil be disca.ded without fuher
evaluation. Rats that die or are unscheduled sacrificed because of condition during the
acclimation period or the dosage period wil ~e examined for the cause of death or
condition on the day the observation is made. The rats will be necropsied and examIhed
to the extent possible as described above, but the tissues wil not be histologically
examned. All rats unscheduled sacrificed because of condition wil euthanized by

. asphyxiation with carbon dioxide (C02),

Data Presentation and Statistics

Individual clinical observation ,and necropsy/mortlity tables will be generated by the
Testing Faèilty. This information wil riot be swnarized or statistically analyzed.- ,
Tlie four categories of data to be evaluated are as follows:

L. Growth -body wei~ts and food consumption - (7 endpoints)

Daily body weight (TDl-' TD15)
Body weight change (TD8 - TD 1) -

- Body weight change (Tn 15 - TD8)
Body weight change (TD 1 5 - TD 1)
Food consumption (TD8 - TDl)

- Food consumption (TDI5 - TD8)
Food consumption (TD15 - TDl)

TD 15 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 wil be reported to the nearest O.lg or 0.1 g/day.
Food consumption wil be reported in g/g/day. Responses wil be reported to the nearest
0.1 g/g/day.

2. Hormonal analysis - (8 - 9 hormones)

Testosterone (ng/ml)

LH (ng/ml)
TSH (ng/ml)
T4 (J.ig/dl)

-T3 (ng/dl)
FSH (ng/ml)
Estradiol (pg/ml)
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Prolactin (ng/ml)
*DHT (pg/ml)

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

3. Organ weights - (9 organs) .

Liver
. Right testis

Left testis
. r estes paired (sum of left and right testis weights)
Epididymides (paired weight)
Entire .prostate
Seminal vesicles with fluid and coagulating gland

. Accessory sex gland (ASG) (sUI of entire prostate and seminal vesicles
with fluid and coagulating gland weights)Thyroid .

Organ weights will be reported in grais (g). 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)
* Lìver
Right testis
Left testis
Right Epididymus
Left Epididymus
Thyroid

*Liver wil be evaluated microscopically at the discretion of the pathologist, the study
director and sponsor.

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

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

If rats died prior to necropsy their body weights will be included in sumaries and
displays up to the time of death, but wil not be imputed beyond date of death nor wil
they be iIiduded 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 tht are reported by a laboratory as being associated with- a test or clerical
error, and which th~ lanoratory states should be excluded, will be omitted from all
sumaries, displays, and analyses, All data that enter into the statistical analyses will be
a priori valid data.

Outler Det~ction

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

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 TD 1 to TD is wil be used. The data wil

in,clude 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 witl;in each
group. Studentized residuals wil be determined based on the analysis of variance fit and
ordered in absolute value. Assuming no data were omitted, there wil be 105 values. A
procedure which generalizes Grubbs(6) procedure to accommodate heterogeneous
variances wil be used, The absolute studentized residuals wil 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 of2.84 in absolute value wil be flagged. Just a single
iteration of the outIerscreening proc_edure wil be caried out.

Normal probability plots of the studentized residuals will be prepared. If the flagged
values appear to be outliers in the probabilty plots, in that they depart from the trend in
the body of the residuals, they wil be treated as potential outliers. If the trend observed
in the tails of the normal probabilty 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 probabilty plot depart just slightly to moderately from straight line
behavior, the data will be anlyzed without transformation.

Subsequent statistical analyses wil be caried out both including and excluding the
flagged values that are identified as potential outliers. The subsets of 

flagged values Will
. be .cesponse specific.

Heterogeneity ofResidual Variance Across Laboratories and Treatments

Tests for heterogeneity of variance wil be caried out.on the data excluding the values. .flagged by the outlier. screen and identified as potential outlers. The transform of the
variable (or none) used for the varance heterogeneity comparisons wil be that decided
upon in the outlier screen,

For each endpoint extent of heterogeneity of:variabilty wil be assessed across treatment

groups. A one-way analysis of varance model wil be fitted to the data, including the
factor treatment (fixed)~ The factors in the analysis 

of variance wil be: .
df
6

i 4 x 7=:98 

104
Three versions of the model wil be fitted to test for heterogeneity of residua variance.

Source
Treatment
Residual =; Replicate (Treatment)

1. Separate varances for each treatment group (7 variances)
2. Separate variances for each chemical (or control) (3 varances)

3. Common variances across all groups
These models wil be compared by likelihood ratio tests.

Data Summaries

Data suinaries wil consist of tables and figures. Summary tables wil be prepared

including all the data and excluding the values screened as possible outliers. There wil
be a set of eight tables for each case, for a total of 16 tables. Summary figures wil only
be prepared including all the data.
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Tables

Tables 1 and 2 wil display summar values for the seven body weight and food
consumption endpoints. These wil 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 wil be one table per chemicaL.

For each endpoint and each dose group the following statistics wil be reported:

o Numbei: of rats on which the statistic is based
o Mean :f standard error

o Coeffcient of variation

o Mean as a percent of control group mean :f stadard errorl. .In addition the linear trend slope contrast will be estimated for each chemical based on
the control group aid the three gra4ed dose groups, treating the control group and the
three dose 

groups as equally spaced2. The estimated .tteatment slope and its stadarderror wil be reported . .
Tables 3 to 6 wìl display sumar values for the nine organ weights endpoints. specified
in the test method Tables 3 and 4 wiUcorrespònd to unadjusted organ weights and organ
to body weight ratios respectively for Chemical # 1. Tables 5 and 6 wil correspond to
unadjusted organ weights and organ Weight to body weight ratios respectively for
Chemical #2.

The tables will include the same summar. statistics as specified for Tables i and 2,

Tables 7 and 8 wil display sumar values for the nine hormonal analysis endpoints
. specified in the test method. There wil be one table per chemicaL. The tables wil
include the same summar statistics as specified for Tables 1 and 2.

i. If X, Y denote the control group least squares mean and the dose group least squares mean

respectively, with variance-covariance matrix (Sx 2, sl, SXy), an approximate standard error for R ==¥ IX is

Se(R(X, Y)):: ¡IIXI ((YIXi si + Sl-2(YIX) SXy)~
2 IfXo, Xi, X2, X3 denote the leat 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 == (-3Xò -Xi +X2 + 3X3)/(20)~
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Tables 1 - 8 will be based on all the data. Tables 9 - 16, to the extent needed, wil 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 wil include mean daily body weights and figues to compare. the various
endpoints across chemicals and dose groups~ The figues wil include all the data. For
organ weights the figtes wil be based'only on the unadjusted weights.

"Figures 1 -2 wil display mean body weight I 2 stand.ard errors for each day from TD 1 to
TD15 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'- ~ hormone concentrations (25 endpoints) sumarized in Tables 1..8 a figure
"wil be prepared that displays the (least squares) means :f 2 standard errors.for each of the

. seven dose groups (control group + three dose groups x: 2 chemicals). Each figure wil
contain seven bars~corresponding to a control 

group or chemical and dose group. Eachbar wil be centered "at the (least squares mean) with width 2 standard errors above and
below the least squares mean.

Analysis of Variance

For each ofthe 34 endpoints summarzed in Tables 1-8 analysis of variance models wil
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 wil be carried out based on all the data and after omitting respons'es flagged as
potential outlers. The (possibly heterogeneous) residual variance structure assumed in
these analyses wil be that arved at as discussed in the section - "Heterogeneity of
Residual V ana:nce Across Laboratories and Treatments", If a transformation was decided

on during the outlier screening process, the analyses will be carred out on transformed
varables. Otherwse 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) response the following one-way analysis of variance
model wil be. fitted to the combined data across laboratories and chemicals. The factors
in the analysis of varance model are as shown below..

Source
Treatment
Residual = Replicate (Treatment)

df
6

i 4x7=98
104

Least squaes means for individual treatment groups and for differences betwe~n dose
groups and control group ard associated standard errors and, i 2 stadard error intervi;ls
will be calculated based on the above modeL. In addition linear trend contrasts among the
control group and the three dose groups within a chemica1 wilt 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.tr~atient groups and the control group by nieans.oftwo-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 sigiificance
levels are less than 0.05, they will be indicated with a single 

asterisk, '*'. If they are less.
than 0.006 they wil be indicatcd withtwo asterisks, '**'. A significance level of 0.006
(;: 0.05/8) corresponds to Bonferroni's simultaeity adjusted signficance level 0.05,
adjusting for eighUnferences (6 comparisons of dose groups with control and 2 linear
trend statistics). The least squaes means, stadard errors; CV s, and:e 2 standard. error
intervals will be back transformed to the original scale, if necessar, for purposes of
display.

The Principal Investigator assigned to preparng the report tables and pedormirig 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 wil be tabulated,

. summarized and/or statistically analyzed using the Argus Automated Data Collection and
Management System, the Vivarium Temperature and Relative Humidity Monitoring
System, MicrosoftiP Excel (part. of Microsoftil Office 97/20001X), Quatto Pro. 8 and/or
The SAS System (version 6.12).

Records wil be reviewed by the Study Director and/or appropriate management
personnel within 21 days after generation. All original records will be stored in the
archives at the Testing Facilty. All raw data will 

be bound and indexed following
fiIalization of the study report. The archived raw data will be scaned, paginated
electronically and retained as an AdobeiP Acrobat PDP file, A copy of all raw data wil be
supplied to the Sponsor upon request. Pr~serVed tissues wil be stored at the Testing
Facilty at no additional charge for one year after mailng of the draft fmal.report; after
which tie the Sponsor will be contacted to deternine the disposition of these n:aterials.

RECORDS TO BE MAINTAINED

Protocol and Amendments.
Test Substance, Control Substance and/or Reagent Receipt, Preparation and Use.
Anmal Acquisition.
Randomiation Schedules.
Treatment (if prescribed by Staff Veterinaran).
General Comments. . .
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., LA T
Principal Scientist and Associate Director of Research: Raymond G. York, Ph.D., DABT
Director ofOperatións: John F. Barett, B.S.

. Senior Manager, Study Management: Jo Ame M. Vico, B.S.
Senior Manager, Regulatory Compliance: Nancy A. Catriçks, M,S.
Attending Veterinarian: Dena C. Lebo, V.M.D.,Division Veterinarian
Chair, Institutional Anmal Care and Use Committee: Douglas B. Learn, Ph.D.. ..

CoIlsultat, yeterinar Pathology: W. Ray Brown D.V.M., Ph.D., Diplomate, ACVP
Consultat, Veterinar :Pathology: Charles Rîver Laboratories Preclinical Services

Pathology As~ociates Division

FINAL REPORT. .
The Study Director wil provide periodic updates of study progress to the Sponsor.. Draft
summary tables ofunaùdited computer-recorded dati; may accompany these updates,
Statistical analyses wil not be performed on these interim data.. .
A comprehensive draft final report will be prepared on completion of the study and wil
be finalized following consultation with the Sponsor. The report wil include the
following:

· Executive SUmmar (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, Sumar and Individual Tables Sumarizing 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 copÝ of the final report wil be

provided on CD-ROM in Adobe Acrobat PDF format. The PDF document wil be
created from native electroniC fies to the extent possible, including text and tables
generated by the Testing Facilty. Report components not available in native electronic
fies and/or original signature pages .wil be scaned and converted to PDF image files for
incorporation. A hard copy printed from the electronic fie wil accompany the final
report on CD-ROM. The hard copy of the report with original signatues retained at the
-Testing Facilty will be considered the GLP-compliant originaL.

The Sponsor will also receive an electronic copy (SAS Transport fjes or SAS dataset-
compatible MicrosoftlJ Excel files) of clinical observations, body weights, feed.
qonsumption values and organ weights 

within one month of completion of in-life.
Audited raw data for histopathològical observations and hormone level analyses wil be "
provided electronically within two months of completion of in-life.

Study report should be finalized withn six months of submission of the audited draft
final report. Two Sponsor-:requested revisions to the draft report will be addressed by the
Testing Facilty at no charge. Additinnal 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 mònths of draft submission, the report will be finalized by the .
Testing Facilty.

INSTITUTIONAL AN1MAL CARE AND USE COMMITTEE STATEMENT

The procedures described in this protocol have been reviewed by the Testing Facilty's
Institutional Animal Care and Use Committee. All procedures described in this protocol
that involve study rats will be conducted in a maner to avoid or minimize d"iscomfort,
distress or pain to the rats.

The signatue of the Sponsor's representative below is assurance that the study is not an
unecessar 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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SCHEMATIC OF STUDY DESIGN

IS-DAY INTACT ADULT MALE ASSAY IN RATSa

Acclimation Test Substance Administration

One Week
15 Days

b

_ Dosage Period.
a. For additional details, see "Tests, Analyses and Measurements" section of the

protocol.
b. All rats sacrificed.
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STUDY SCHEDULEa

11 OCT 05 Animal Receipt.

18 OCT 05 . Proposed Experiental Start Date

18 OCT 05 - 01 NOV 05 Dosage Administration (replicate 1).

19 OCT 05., 02 NOV 05 Dosage Administration (replicate2).

20 OCT 05 - 03 NOV 05 Dosage Administration (i"eplicate3).

01 NOV 05 Sacrifice and Necropsy (replicate 1).

02 NOV 05 Sacrifice and Necropsy (replicate 2),

03 NOV 05 Sacrifice and Necròpsy (replicate 3).

.01 DEC05 SAS Transport and EXCEL Files.

08 DEC 05 Proposed Experimenta Termination Date

15 DEe 05 Draft Final Report.

a. The study initiation date is the date the Study Director signs the protocol.
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. -C -g:rii:,. Jni:. .
IITERIAL SAFET DATA SHT PS-372

Invoi~~ CS2649t6 ~n~ 19293

;tirtmh 06/111200:;;
Lalit .Revi'5-e1 "ay U. 200.5

SECtION 1 - CHICAl PRiiT .md COAN IDEIFICATION.

.Catalug .NU1ber: PS-372

.Des:crip:on'= liiiuron.
other ~.ets) =. ~-(3.4-Dichioropheiil)-1-.ethQ~y~1-.ethYlurea

SairU~d by ClSEVICE. 1m:. .pO BOx" "599, lIEST .CHESTE..,. PA ~:9J'W. (.610)-692-3026EKERGENY PHONE;. 1-6.10.692-3026

æcION.~ - COsITI~. IlFnRATID. ll ImREDIaiS

CAS Na.i '33()-~-2

D.-ciptUl'H Unun:n
EINEeS .No.:: 206-35-6...5-
ifnnJ SYlbol~ = )Cn

SETION 3 - llZMDS IDENfIFIClTIO:.

.ctart .1~Rsi !ifilll nut .be warn "in "the. iabOrdo.ry.
All che.ca.l~ Shuld bv considered harardOus - Avoid direct phsical coiitact~
'1n "r-air -eyè 'irri1aUun. em :cuse. ~ktn "iniüUon.
js: at/or' vaflr5 cm cause irrib:tion: to. respiratry tract.

Can :b i:rri-t..Ung :to 'iamu -i.bras4 /lY:be .hanrul 'if ahsorlid -lroh -t 'Skin.
"ayhe: lrar..ful if' ilTlraled.. "my. II hanf\l if s"an~ed. . .
sEClIOO.. - FIRST :AI-I) Il

An arttila.e is: if SUbstcii.ce:. ilttemled to' COul\u.ra:c.: th: effe.ct of' a.. poisÇlrr. n. should. b..

ilihlinis1æÆi 'Oly 'by "". -pyscian D' 'iTa.i-n eerlJn:cy -prsonnel. lliral ailviæ. i:n be
olr.iirei: 1'oai: 4 POISON' COROl: CE. . . .

in .~ Df :tnta: .flush eye-s "cimti1Ulidy wtth water -f 1:5-20 nnuws. .flush 'Skin wHh wa-t.e.r
for .J:5-20 .-illites'. 11' ir bunt lrift! oc:rred';\i. 511a, and water to- de.anse skin..

.I inhaled TeIl~. iiUent .to 1T a.iT4 Itdt,i..iii"5r UX)'en 'if 'Patieiit i:s '!ivin:g i1ifficulty
breathing. IT v,tten-t has' stDpP~ breathiirg ad.int~ter artificial respiratiQIIs.If l'ai.iimt .i'S in :caTdia: ilTnn-t adaiiii.ster UP.ft. .
Cltinue' life' support:iiq. iieasure' urrtu ...dicd a5Ststomce has arrived.
Reim and Wish rontïlliiiate -clutli'1:g.
If ¡ra.öerrt. is' ei hi biting &.gm; of' slim:k - K-eep war. and. quieL
-ctact .Pui'Sll .Control Cete Ï1riieiiaLely if iie-ies.siiry. Indll"æ vomitillq if '5waUQWd.
Do rot adidnister .liquids' or induce voiii tiAg to. an uncmciaus or coiivulsiiig PerSOil'.
If l'ilti:ent "Ï voiii-ing-wilrh :c"Qselý -t ulæ "Sn! ainiay "does 110t .lre.coe t1bst"riì:d:i!d 'by vod'l.

Ge iie-dicd ~t-ention' if' n-ecessary.

seTION 5 - FIRE .iU EXPUISItN DATA

:a:slr Poin.t= Not. Ava:ilable
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Cd 'No.-: PS-37.2
Page: 2

SECTI9M ~ ~'FIRE ,AND EXPLOSION'DATA CONTINUED,

rtin~utshin~ Meia:
, Carboi diG:! ide',. dry che-dccr p'OlØder 'Or' spray.

,UPJær Eirpl"Osbm l-iiaii: IIt "AvailablE
i:0lE! E.¡r.losian' L:iirt- NcrL- Ava'i~úie'

Autvi:gn.Uii Teiatunn "lIt iivaUabl:e
M"A-. lkz.irnf Rating-= Not Ava:ila:úll!

5eTI-O.s - 'M:ÐENAL RE,ItRE
Spin,s:, QT" leaks': Ev'¡culle' area'_ lIea'r' .rpp'/opriaæ OSHA r:evlded eqUi.piietft'. VeITH-late' ai-ea.
Slfirp up, iØil lllil:i: ':in an app",pd.tæ :catiliner'.HDbl "'or 1fi:posalw

' 1I.r: con:t:adn:ate, su'rfæces' ti re.aY' any residues,.
hiiow rotallina~d 'll'Othinlj ';iud' wati hetore'TIUSe.

sEION 7' - IlIl- AN STOR
llcidlinlJ':
Tlis dr:lcæl !iauld be-Ir.mdled aily, in: tf. hood. Eye' -sh"te'lds should iæ ,worlT.

Us .¡nijrride '091l/"SHII ilppnive'd 'Saty Ì!ui'piient.
Avo'id coittai::t.witlr sMir. 'eyes. Hd døttiilJg.'- Avoid in-ges ii,Off au'l, inh-a.rfoiT
'liI -lorqhly afteT 1Tdlin4~ ,,' ,

Slar.iqe-:
~tarir ilf ii, c:, 'dry. p:ac'. amre: orrl". wi tfi: coiip-atible- cheiiicds:,

nip :ti:iIlUy d"058~ '

SECtION, 8, -. EX COROLS/PEL PROJECTION,

ÐSHA PEL :(T\Ak Not ~Yai1ab1ie
ACGIH: TLV (TWA) ~ Na: Ava:ii~lrle-

ACIH f,LV, tSTi): 'Nat' Availabiv

PeTsmra- Pro,tectilie Equtplen:L
, "Eyes: lla-r Saifety.a,lasses..

S:kinl' lIear' ;ip-prlipr!ate' protective. gloves ta p-event silin: exposure.
J:lvtlrriiJ: llaT ,a-jpr-opriate 'pril!.cUv. 'Clothing 't .iniIiÜli 1:DßU:c wUli 'skin.

Rnp:n,tors.:, A I"espira:tory pra:ectiGf prra-lI' tlrat ue'ts OSHII's' 2'' CFR 1910.134 require.en'Ls'

-ist 'be ';olltled wlinl1Yer 'WOrkpl;aæ Uldi'tDl"S warran t, a ~spi:ra:'D'r's us-e. '

SEctION 9 - PHstCIL AN CHKICAL PRPETIES

Col:arl
Plra-se:-
t1e.Hing Point:

'Bailing P'O"tirt'
Spedf.i: 'Gravi'yi
Vap- Pressure':
'ValRr Ð:ens ity:

Col'Drless
Crystalline' solid
-9-'4 C
Not 'Ayail~lrle'
IIt ilvail'ble
0.. 0 511iP a(l0 C

Not Available
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Cat Na.: P8-372
'f";te: :3

SalafIt1tty in: lIa'terir Ver s:ightlr soluble
I'ilon ' Ni "Avail abl'!
;apiu:"a'Uim' Rate: (Butyl ilcli'tate=2:):: Not, Availalrle'riD~¡;uI~r. lhi:ht ' 249.11
Kaleela:r ForCiulil &9HtOCI2N02

SECHON 10 - STADIL1lY li RlYICnVIrir

~s:tiYe' bi: Ugli't- dark calClr'does n'ir erfèct purity. Sen'si tiVEfto' heat.
1l:C1lpt un.llt!'r ial,kaline :idi'U.is~ .Ilni.poses under a:ciHr LOndHion:.'

SEI.~ U ,=- TOlflCOOGY' DFORft.UION

'~TECS~, YS9100000
OraL. R¡lt or KDUSe' Ln50: 4000Clg/kg

,Il~l ~a- 'Or' '"oase -L5f;: )2000 '19/kq

Rat or KDuse LC50: ~6.15 a9/1 ä-irt4h),

.ca'rdn09nid11'
OSI: No
IMe: No

NTP:' No
IIIll:, :N
KrDSH:' No
.oitr: No

..CTImi i2, - ECOOGICA ItI'lJRIAl'ON

Em1icrity-: Not 'Available
Entroi.eirtä-l Fa't-n Not: Avatlalrle'

SETION 13 - ,DI5POSi ciinERATION

DISPOSAL:' Burn', br, .æ chencd:s' tnciire-rator equipped witl air afterburier ard s'Crub'lrerò

'9TION 1'4 - TllAUll UF-DRJTION

,Not; reula'ted a'S: ¡r hllZMdous: aateria-.

SETION 1'5,-REATORY UF.oTION

Eura~n' La~ling' in' Accordance with EC DirectiYes
:HaZllni Sy.bols: Xn
Risk Phrass

MO
Poss.lrle risk ot irreversible' e"ffe'cts,.,

5'afe'ty ,Phrii'5

53'6/3'7
lIe-ar suitalrle: protective: clothing and gloves.
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"Cit No.:: PS-J72
Page: 4

A:TION 16 - -OTHE IlORTIO!

lir a,trove- i"!rlia:UOIf is¡ be-leVetl' to: be' correct, on the' d'ate it" i"' pub"lshed and IIUS t' mrt be-

:csitleÆd, aU :itidusiv~. 'ffi i:ii,.a"ti"C 'has be tlbtain&"d i:nly 'by.. sear.c Df ....aUabi-
literature' and is orrly a guide for handling th~ .che"ÏcãI9~ OSHA regul.tions require' tnat

'j.. vt1ir' 'haia:4s be"C _:i:den ty an upg raded' "SDS 1I0st -b iiade aval-bl: .to .t: "ellltlyee

' wi thin. three in:int/r. RESPONSIBIlrTY fOT ~pdates lies with' the e.pioyeT' a:m1' ir with"
CHE" SEVICE.' :tu:i.

PerSQtS" n'Dt: specific,ally alTd prlriu:ly' tT.i-ilTed stild n'at" Ira:dle' tnis cheiiicitl or

'its raitain:. r'hi'S '"SDS i'5 'Prid wI"hot '"y 'warr-anty 'lrpressed W i'.plied.
including: lierclrairãlJlity or fttn'es fo an 'par-ticul",r pUTptlSe'L

'J1ib -prouct :i5"furni-s FOR LABO~TOay -USE DIlY! OUT -pruurts my llT BE USED' \1"5 'drugs.
ci.~til;:. ~ri'P-lturd, OT' pVsticidal products:, fid additives. or as hogehold' chellí:ds:.

'Còpyri-i 200 by ciæii Serviæ.. lnr.. - 4\ RIGHTS -RESERED
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661ll.. p.o. Basg- WeCl. PA 1111~1-100-9 . l-l10-. Fax 1-6100 .
CERT/tf7tr)'F1fRAL YSIS

INVOICE #: CS264916
PO #: 19293

CATALOG #: PS-72

DESCRIPTION: liuron
CAS #: 330-55-2

lOT #: 348-

PURITY: 99.5%

EXPIRATION DATE: 08/08

. Chern Service, Inc. gUàrantesthe puri of Uiis Chemicål :I .0.5%. 

deviation prior to Uie expiration dateshow on Uie.label and exèlusive of any customer'contaniination.

Two or more of the follówing mettod of analysis are 
use to detemiine puri: Melting pointrefrctve index, titrtio, IR. TLe, GClID, GCITCD, GCÆCD, GCIMS, HPlC or DSC.

Our standards are suitble for usø wit all EPAme~s.

Certed By:~c~
John Conrad
CSM/C

~ ~ II
--...._ IS t010ilA :JlltO
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SIGMA-ALRICH

MATERIAL SAFETY DATA SHEET

Date Printed: 09/12/2005
Date Updated:' 07/25/2005

Version 1. 4
Section 1 - Product and Company Informtion

Product Name
PHENÓBARITAL FREE. ACID-DEA
SCHEDULE .IV ITEM
P1636 .
SIGM

Product Numer
Brand

Company
Street .Address
City, State,. Zip, Count~
Technical Phone:
Emergency Phone:
Fax:

Sigma-Aldrich
3Ø50 Spruce 'Street,
SAINT LOUIS MO 63103. US
314 771 5765 '

, 414 273 3850 Ext. 5996
800 325:5052

S~ction' 2 - Composition/Info~tion on Ingredient
Substance Name
5-ETHY-5-PHELBAITURIC ACID CA II

50-06-6 SAR 313
. NoFOZ'ula

_ SYnonYD
C12H12N203
Acido 5-fenil-5-etiIbarbiturico (Itali) ..,
Adonal '.. 'Aephena,l .. Agiynai .. Amlofene ..
AphenYlbarbit .. Aphenyletten .. Austrominal ..
Barbenyi .. Barbiphenyl .. Barbipil .. Barbita ..
Barbi vis .. Babonal .. Barbophen .. Bialmnal *
Blu-phen · Cardenal '.. Cratecil .. Dormiral .
Doscalun · Due~l · Eskeibarb .. _
5-EthYI-5-phenylbarbituric acid ..-
5-EthYl-5-phenYl_2; 4,6- (lH, 3H; 5R)pyr~idinetrione
· Etilfen .. Eueryl .. Fenaml .. Fenobarbital" '
Gardenal · Gardep~l .. Helional .. Hysteps ..
Lepinal .. Lepinaletten .. Liquital .. Lixophen *
Lubergal .. Lubrokal · Luminal .. Lumofridetten ..
Luphenil'" Luramn · ,Molinal .. Neurobarb" .
Nirvonal .. Noptil ..- Nova-pheno .' Nunøl ... Parkotal
.. Pharmetten .. Phenaeml .. Phen-Bar . Phenemal'"
Phenobal .. Phenobarbital" phenobabitone" '
Phenobarbituric scid .' Phenobarbyl .. Phenoluric .
Phenolurio .. Phenomet .. Phenonyl .. Phenoturic ..
PhenYlethylbarbiturate .. Phenyl-ethYl-barbituric
acid .. 5-PhenYl-5-ethYlbarbii;uric acid ..
Phenletqylmalonylurea .. Phenyletten .. Phenyral ..
PHOB .. 2,4,6 (lH, 3R, SH) -Pyrimdinetrione,
S-ethYl-5-phenyl~' · .Sedabar .. Seda-Tablinen ..

Section 3 ., Hazards Identification

EMGENCY OVERVIEW
Toxic.
May cause har to the unrn child. Toxic if swallowed. Limited
evidence of a carcinogenic effect. May cause sensitization 

,by skin
contact.
Possible Carcinogen (US), Target organ(s): Heart. Liver. Calif..

Page 10 1
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Prop. 65 carcinogen.

mus RATING
HEALTH: 3*
FLAILITY: 0
REACTIVITY: 0

NFPA RATING
HEALTH: 3
FLAMILITY: 0
iqCTIVITY: 0

*additionalchronic hazards present.
,For addt~onal information on tox~city, please refer to Section 1~,

Section ~ '~ First Aid Measures

ORA, EXPOSUE
If' swallowed,' wash out moùth with water provided person is,cOIicious. Call a physician immediately'.

INHALATION EXPOSURE
If iriled, ,reiove to fresh air. If not breathing give
artificial respiration. If breathing is difficult, give oxygen.

DERM: EXpoSUE ,
In' case of skin contact, flush with copious amunts of water for
at least IS minutes. Remove contaminated clothing and shoes.Ç,all a phyG~ci(l, ' ,EYE EXPOSUR , ,
In case of cäntact with eyes. flush with copious, amounts of'
water for at least 15 minutes. Assure adequate flUShing by
separating the eyelids with finger~. Call a' physician.

Section 5 - Fire Fighting Measures

FLAH POIN
N/A

AUTO IGNITION TEMP
"N/A

FLABILITY
,N/A

EXTINGUISHING MEDIA
Suitable: Water spray. Carbon dioxide, dry chemcal pO\rder, or
appropriate foa.

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

Section 6 - Accidental Release Measures

PROCEDURE TO BE FOLLOWED IN CASE OF LEA OR SPILL
Evacuate area.

P~OCEDUR(S.) OF PERSONAL PRECAUTION(S)

SIGMA - P163,6 ww.sigm-aldrich.com Page 2
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Wear self-contained breathing apparatus, rubber boots, and .heavy'
rubber gloves.

METHODS FOR CLEAING UP
Sweep up, place in a bag and hold for .waste disposal. Avoid
raising dust. Ventilate area and wash spill site 'after material
pickup is 'complete. .

SectiQn 7 - Handling and Storage

HALING
User Expsure:" Do not breathe dust. Do not get. in eyes, on skin,
QU. clothing. Avoid prolonged or repeated exposure,

STORAGE
Suitable: Reep tightlr Closed.

Section 8 ~ Exosure Controls I PPE

ENGINEERING CONTROLS
Use only in a chemièal fume hoOd. SafetY.Shower and eye bath.

PERSONÅL PROTECTIV. EQUIPME
Respiratory: Governint approved respirator.

. Hand: Compatible chemcal..resistant gloves,
Eye:. Cheiica1 safety'goggles.. .

GENRA HYGIEN MEs
Wash contamnated 'clothing before reuse. Waiih thoroughly. afterhadling~.. . .

Section.9 - physical/Chemical Properties

Appearance Physical State: Solid
Color: White

Property

Molecular Weight .pH .
BP/BP Range
MP/MP Rage.
Free'zing Point
Vapor' Pressure'
Vapor Desity
Saturated Vapor Coilc.
SG/Density
Bulk Density
Odor Threshold
Volatile"
VOC Content.
Water Content
Solvent Content
Evaporation Rate
ViscOSity
Surface Tension
Partition Coefficient
Decomposition Tem.
Flash Point
Exlosion Limits
Flamabili ty.
Autoiinition Tem

SIGMA - P1636

Value. At Temerature or Pressure
232.2 AM
N/A
N/A.
174 'c
N/A
N/A
MIA'
NIA

. NIA
MIA
MIA
MIA
MIA
N/A
N/li
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

WW.sigma-aldrich.com Page 3

Page 103

RTP00004



Refractive Index NIA
OptiCal Rotation NIAMiscellaneous Data NIA
SOlubility NrA

. 'NI A = not available

Section 10 - Stability and Reactivity

STABILITY
Stable: Stable.
Materials to Avoid: Strong oxidizing' agents.

HAZARDOUS DECOMPSITION PRODUCTS
Hazardous DecompOsition Products: Nitrogen oxides Carbon monoxide,
Carbon õioxide..

HAZARUS POLYMIZATION
Hazard~us Polymerization: Will not occur

. Sect19n 1i '- Toxicological. Informtion

ROUE OF EXSU. .:
Skin Contact: May cause skin'irritation.
Skin Absorption: May be 'harmfUi if absorbed through the skin.

. Eye. Contact; May cause eye irritation,' .
IÇhalation:. Material may be irritating to mucous memranes and
upper respiratoi: tract. May be harmful if inhaled.
IngestiQn':' Toxic if swallowed.... ."

SENSITIZATION
. Skin: ~ay cause. allergic' skin reaction,

.TARGET' ORGAN(S) OR SYSTEM(S)
Central .neryous' system. Kidneys. Liver.' Heart.

SIGNS AN' SYiTÓMS OF EXPOSùR
May ca~se respiratöi: depression, . constipation, .nausea,
anorexia, vomiting, headàche, drowsiness. 4epression, and skin
effects. Exosure to andlor consumtion of alcohol may increase
toxic' effects. Prolonged or repeated exosure can lead to
habituation or addiction. To the best of our knowledge, the
chemcal, physical, and toxicological properties have not beenthoroughly investigated. " .

. TOXICITY DATA

Oral
. Woma
25.272 ni~/kgLDLO .
Remarks:. Nutritional and Gross Metablic:Changes in:Body'
temperature illcrease. Behavioral: Coma. Skin and Appendages': Skin:
After systemic exposure: Dermtitis, allergic.

Öral
Man
6.411S mglkg
LDLO
Remrks: Nutritional and Gross Metabolic'Changes in:Body
temperature increase. Skin and Appendages:Skin: After' systemic
exsure: Dermatitis, allergic.

SIGMA - P1636 ww.sigma-aldrich.com Page

Page 104

RTP00004

4



Oral
Rat
.16? mg/kg
LDSO

intrap.eri tqneal.Rat .
110 MG/RG
LDS.O

Subcutaneous
Rat
200 MG/RG
LDSO

Intravenous
Rat
209 MG/KGLDSO .
Rectal
Rat
284 MG/KG
LD50
Remàrks: Behavioral :General anesth,etic. Bèhavioral:Change in
motor activity (specific assay). Nutritional and Gross
Metabolic:Chages in:Body temperature decrease.

Oral
Mouse
137 mg/kg
LnSO

Intraperitoi:eal
Mous"e
88 MG/KG
LDSO

Subcutaneous
Mouse
228 MG/KG
LDSO

intravenous
Mouse
218 MG/KG
LDSO
Remrks: Peripheral .Nerve and Sensation: Local" anesthetic ~

Intramuscular
Mouse
17S M~/KG
LDSO

Oral
Dçg
1S0 mg/kg
LDSO
Remrks: Behavioral:Somnolence (general depressed activity).

Oral

SIGM - P163li ww.sigma-aldrich.com Page
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Rabbi t
'185 mg/kg
L050

Intravenous
Rabbit
187 MG/KG
LD50 '
Remark: Behavioral:ConvUlsions or effect on seizùre threshold.
Lungs, Thorax, or Respiration:Respiratory stimulation.

Oral
Guinea 'pig
130 mglkg
LD50

CHRONIC EXPOSU .- CARCINOGEN
Result: ,This product is or Contains a cOlIonent thät. has' been,
reported to'be possibly carcinogenic based on its IARC, ACGIH,
NTP, or SPA clasSification.

Species: Rat
Route of Aplication: Oral
Dose: 7560 MG/KG
Exo'sure Time: 36W
Frequency: C
Result: TUorigenic:CellS (cultured) tranformed. Liver:Tuors.
Turigenic:Equivocal tumorigenic agent bY RTECS criteria.

Species: Mous~ "
Róutå' of APplication: Oral
Dose: 22 GM/KG
Exposure Time: 1 Y
Frequency'- C ,
Result: Tumorigenic,Neoplastic h¥ RTECS criteria. Liver:Tuors.

Species: MOuse,
Route of Application: Oral
Dose: 38 GM/KG
Exosure Time: 90W
Freqency: C
Result: Tworigenic:Neoplastic by RTECS criteria. Liver:Tuors,.
Lungs, Thorax, .or Respiration:Twors.

Species: Rat
.Route of APplication: Oral
Dose: 4200 MG/KG

. Exposure Time: 20WFreqUency: C .
Resul t: Tuorigenic: &qi vocal tumorigenic agent by RTECS
criteria. Tuorigeníc:Cells (cultured) transformed. Liver:Tumors.

Species, Rat
Route of Application: Oral
Dose: 30 MG/KG
Exsure Tille: 7 BW
Frequency': C
Result: Tumorigenic:Eqivocai tumorigenic agent by RTECS
criteria. Endocrine:Thyroid tumrs. Liver: 

Turs.
Species: Rat
Route of ApPlication: Oral

SIGM. - P1636
WW.sigma-aldrich.com
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Dose: 3990 MGIKG
Exposure Time: 19W
Frequency: C
Result:, Tuorigenic:çarcinogenic by RTRCS criterla.
Tuorigeniq :Cells (Cultured) transformed. Endocrine:Thyroid
tumors.

Speci,es: Rat '
Route of Application: Oral
Dose: 2520 'MG/J(G

Exosure' Time: 12WFrequency: C ,
Result: Tuorigenic:Neoplastic by RTECS criteria.
,Tuorig~ic:Cells (cultured) traps 

formed. Endocrine:Thyroidtumor~.,

'Species: Rat,
Route of Application: Oral
Dose: ,2100 MGIKG,
Exposure Time: 12W
Frequency. , C
Result: Tuorigenic:Carcinogenic, b¥ RTECS criteria.
'Endocrine:Thyroid tumors. Tuorigenic:Cells (cultured)'transformed. ,
Species:, 'Mouse
Route of ApPliqation: ,Oral
,Dose: 5200 MG/KG
Exposure Time: 52W '
Fiegeni:y': C,
Result: TuorigenC:Equvocal tumorigenic agent by RTECS
crit.eria. Liver:Tuors.

rARC CACINOGEN LIST

Rating: Group 2B

CHRONIC EXPOSURE - TERATOGEN
' Result: ,May cause congenital malformation in the fetus.

Species: Woma
Dose: 15l'MG/KG
Route of Application: Oral
Exsure'Time; (27-39W,PRBG)
Result: S:ecific Developmental Abnormalities: Musculoskeletal
System. Effects on Newborn: Drug dependehce.

Species: Woman
Dose: 3600 VG/KG
Route of Application: Oral
Exposure Time: (2 6W PREG) ,
Result: ,Sp~cific Developmental Abnormli ties: Hepatobiliary
syst~, ,Effects on Newborn: Biochemical' and metabolic.

Species: ,Woman
'Dose: 491 MGIKG'
Route of Application: Unreported
Exposure Time: (1-39W PRBI
Result: Spcific Developmental Abnormlities: Musculoskeletal
~stem. Specific Developmental Abnormalities: Respiratory

,system. Specific Developmental Abnormalities: Body wall.

SIGMA - P1636
ww.sigm-aldrich.com
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Species: Woman
Dose:' 907 MG/KG
Route of Application: Unreported
Exposure Time: (1-36W PRE)
Result: Specific Developmental Abnormalities: Central nervous
system.' Specific Developmental Abnormalities: Urogenital system.
Effects on Newbrn: Other postnatal measures or effects.
Species': Woman
Dose: 529 MG/KG
Route of A~plication: ' Unreported
Exosure Tiine: (,1-42W PREG)
Result: Specific' Developmental Abnormalitie's: Gastrointestinal'system. ' ,
Species: Woman
Dose: 454 MG/KG
Route of Application: Unreported
Exosure'Time: il-36W PREG)
Result,: Specific Developmental Abnormalities: Central nervous
system.

Species: Rat
Dose: 880' MG/KG
Route' of Application: Oral
Exosure Time: (7~17D PRE) , ,
Result: .Effects on Emryo or Fetus: Fetotoxicity (except death,
e.g., 'stunted fet~s). Specific,Qevelopmental Abnormalities:
Blood and lymhatic, system (including ,spleen and' marrow).

Species: Rat
Dose.: 440 MG/KG
Route of Application: Oral
Exosur Time: (7-170 PREG)
Result: Specific Developmental Abnormalities: Musculoskeletal
system,

Speeies:' Rat
Dosl': 800 MG/KG
Route of' Application: Oral .
Exosure Time: (6-130 PRE)
Result: Effects' on Emryo or Fetus: Fetal death.
Species: Rat
Dose: 1 GM/KG
Route of ApPiication: Intraperitoneal
Exosure Time: (1-200 PRE)
ResUlt: Specific Developmental Abnormlities: Other
developmental abnormlities. Effects on ,Emryo or Fetus: Fetal
death. Effects on Emryo or Fetus: Extra embryonic structures
(e.g.~ placenta, umilical cord).

Species: Rat
Dose: 180 MG/KG
Route of Application: Intraperitoneal
Exosure Time: (19-21D PREG)
Result: Effects on Emryo or Fetus: Other .effects to embryo.

Species: Rat
Dose: 320 MG/KG
Route of Application: Subcutaneous
Exposurè Time: (12-190 PREG)

SIGMA ,- P1636 . ww.sigf-aldrich.com Page
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Result: Specific Developmental Abnormalities: Urogenital system.
Effects òn Newborn: Physical. Effects on Newborn: Delayed
effects.
Species:. Rat
Dose: 200 MGIKG
Route of Application: Intramuscular
Exosure Time: (18-200 PRE/15D POST)
Result: Specific Developmental Abnormalities: Central nervus
.system. Effects on Emryo or Fetus': Cytological. changes
(including somatic cell genetic mate~ial).

Speqies: Mouse
. Dose: 4QO Ma/KG
Route of Application: Oral
EXposure Time: (6-150 PREG)
Resült: Specific Developmental Abnormalities: CraniOfacial
(inciuding' nose and tongue).

Species: Mouse
Dose: 1080 MGIKG
Route of Application: Oråi
Exosure Ti~e: (16-180 PRE)

. Result: Specific Developmental Abnormlities: Central nervous
system.

SPecies: 'MoUSe
Dose:. 63 GM/KG. .
Route of Application: oral
Exosure T;me'" (1-210 PREG) ".
Result:" Effect~ on EmryO or Fetus: CYtOlogical changes
(includig somatic, cell genetic material).
Specie!! : " Mouse
Dose:" 30 GM/KG
Route of Application: Oral
Exosure Time: (9-18D PREG)
Result: Specific Developméntal Abnormalities: Central nervous'
system.

Species: MOUSe
Dose: 150 MGIKG
Route of Application:' Intraperitoneal
Exosure Time: (~-IOD PRE)
Result: Effects on Emryo or Fetus: Fetotoxicity- (except death,
e.g:. stunted fetus).

Species: Rabbit
Dose: 450 MGIKG
"Route of Application: Oral,
Exosure Time: (8-160 PREG)
Resul t: Spcific Developmental 

Abnormlities : MuacUloskel~talsystem. Specific Developmental Abormalities:, cardiovaSCular
(circulatory) system.

Species: Rabbit
Dose: 536 MGIKG
Route of Application: Oral
EXosure Time: (3-31D PREG)
Result: Effects on EmrYo or Fetus: Cytological changes
"(including somatic cell genetic material). Eff~cts, on .Newborn:
Biochemical and metabolic.

SIGMA - PI636 ww.sigma-aldrïch.com Page
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CHRONIC EXPOSUR MUAGEN
Result: Labratory experiments have shown mutagenic effects.

Speçies: Húmn
Dose: 400 MG/L
EXP~suie time: 90M
Cell TYe, leukocyte
Mutation test: Cytogenßtic analysis

Species: ' Human
Dose: 10 MG/L
Cell Tye, lymho'cyte
Mutation test, . Cytogenetic' analysis

Species: HUm
. Dose: 1, GML
Cell ~e: l.\hocyte
Mutation test: Mutat ion in mamalian somatic cells.

Species: ' Rat
Roúte': Oral
Dose, 1260 KG/KG
Exposure Time: 6W ,
Mutation tèst, Moi:hological transformation.

Species: Rat
Dose, 1 MMOL/LCell'~: liver
r-l,ta,ti9R. t,l;t.,.. daage.

, Species,. Rat
Route: Oral,
Dose: 4410 MG/KG
EXosure Time: 21w
Mutation te~t: Unscheduled DNA synthesis

Species: Rat
Dose: 100 PMOL/L
C,ell Tye: liirer
Mutation ,test: Unscheduled DNA synthesis.

Špecies: Rat
Dose: 1500 UMOL/L
Cell Tye: liver
Mutation test: DN .inhbition

Species: Rat
Route" Intraperitoneal
Dose, 240 MGIKG
Exosurs Time: 3D
Mutation test:, Phage' inhibition capacity

Species: Mouse
DOse: 2 GM/L (+S9)
Cell TYe: lymhocyte
Mutation test: Mutation in microorganisms

Species: Mouse
Dose: 667 MG/L
Cell Tye: Emryo
Mutation test: Morphological tranformtion.

SIGM - P1636 WW.sigm-aldrich.com
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Species: Mouse
Route:: Oral
Dose: 400. MG/KG
Exosure Time: 40
Mutation test:. Unscheduled DNA synthesis

Species: Mouse
Dos.e: 3 MMOL/L
Cell Ty: liver
Mutation test: Other mutation test syst~s
Species: Mouse
Route: Oral
Dose: 3332 'UG/KG
Mlitation t.est: Cytogenetic analysis

Species: MOUse
Route: Oral
DOs.e: 210 MG/KG
Exposure Time: 5D
Mutation te~t: Dominant'lethal test

Species: Mouse
Dose: 500 MG/L
Cell TYe.: lymhocýte

'Mutation .tes.!;: Mutation in mamlian somatic c'eiis;.

Species: 'Haster
. Dese~ .100- MG,lIi.-
Cell Ty: Eiryo

. Mutation test: Morphological .transfC?rntion.

Species: Hamter
Dose: 15 MMOLII.
.Cell TYe: ovar. .
Mutation test: Cytogenetic analysis

Sp~ciës: Hamstèr
Dose: 2 GM/L
Exosure Time: 48HCell Ty: .lung.
Mutation test: Cytogenetic analysis'

SPecies: Hamster'
Dose: 100 MG/t
Cell. Ty: liver
Mutation .test: Cytogenetic anlysis

Species: Hamster
Dose: 15 MMOL/L
Cell TYe: ovary
Mutation test: Sister chromatid exchage

Species: Hamster
Dose: 10 MG/L
Cell TYe: lung
Mutation test: Sister chromatid eXChange

CHRONIC EXPOSURE - REPRODUCTIVE HAZAR .

Species: Rat

SIGM - P1636 ww.sigma~aldrich.com
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Dose: 300 MG/KG'
~oute of APplicatiQn: Oral
EXPosure Time: (4-SD PREGI
'Result: Effects on Fertility: Abortion. Effects on Fertility:
Post~imlantation mortality (e.g., dead and/or resorbed implants
per totàl numer of implants).
Species: Rat
Dose: 320 KG/KG
Route, of Application: Oral
Exposure Time: (7-100 PREI

' Result: Effects on Newborn: Weaning or lactation index' (e.g., l
' alive at weaning per /I a:iive at day ~). Effects on Newborn:
' Behavioral.

Species: Rat ,
Dose:, 2S0 MG/KG
Route of' Application: Oral
Expo"sure Tima: (1-7D roS'1) ,

, ,Result: Effects, on NewbOr-: Biochemical and metablic.

Species',. 'Rat
Dose: 60 KG/KG

, Route of Application: OraL,
~osure Time:' (7-1S0 PREG)
,Result: Effects on Newborn: Viability index (e.g., l alive at~y '4 per /I, bom alive;. '
Species: -Rat,
.De.:~32..,KG-, __' "'_, "__'_,_~ ....________,
Ro~te of Application: SubCUtaneOus
ExpOsure Time: (MUTIGENERATIONSI

,Result: Effects on Fertility: Male fertility index (e.g., II
males impregnating femles per l males exposed to fertile,
nonpregnant' females)_

Species: Rat,
'Dose: 750 MG/KG
Route, of' Application: Suutaneous
Exosure Time: (1D PRE) ,
Result: Effects ~n Fertility:' Other measures Of fe~tility

Species: Rat
Dose: 20 MG/KG
Route of Application: Subcl,taneous
ExOsure, Time: '(S-SD PREI
Result: Effects on NeWborn: Behavioral.

Species: :Rt'Dose: 160 MG/KG " "
Route of Application': Subcutaneous
Exosure Time: (17-20D PREGI
Resuìt: Effects on Newborn: Delayed effects. Effects on Newborn:P~sical. '
Species: Rat
Dose: 40 MG/KG'
Route of Aplication: Unreported
ExosUre Time: (17D PREG I
Result:, Effects on Newborn: Other POstnatal measures or effects.

Species: Rat

SIGMA - P1636
ww~ Sigm-aldriCh. com
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Dose: 340 MG/KG
Route of Application: MUltiple
Exposure Time: (20-22D PREG/7D POST)
Result: Effects on Newborn: Other postnatal measures or ~ffects.

Species: Mouse
Dose: 210 MG/KG' ,
Route of Application: Oral
Exosure Time: (So MAE)
Result: Effects on Fertility, Post-implantation mortality (e.g."
dead and/or resorbed implants per tota.l number 9f implants)_
Effects on Fertility: Pre-implantati.on mortality (e,g.',
~eduction in numer, of implants per female; total nUmer of
implants per corpora lutea).

Species: Mouse
Dos'e: 33 MG/KG
Route' of Application: Oral
Exosure Timè:, ,(9"-190 'PRE)
Result: Effects, on Newborn: Physical.

Species.: Mouse
Dose: '3600 MG/KG'
Route of Application, Oral ,
Exosure Time: (9-180 PREG) .
Result: Effects on Newborn: Behavioral. Effects on Newborn:
'Growth statìiitics fe.g., reduced weight gain).,

Species: Mouse
, Jì.91ie;...5liO.MGKG, _ .". '..,....
Route of Application: Intraperitoneal
Exosure Time: (8-140 PRE)
Result: Effects on Fertility, Post-implantation mortality (e.g."
dead and/or resorbed implants per total numer of i.lllantsJ.

SpßC'ies: Mouse
Dose: 300 MG/KG
Route of Application: Intraperitoneal
Èxosure Time: (17~19D PREG)
Result: Effects on Newborn: Biochemcal and metabolic.

Species: Mouse
Dose: 280 MG/KG
Route of Application: Subutaneous
Exosure Time: (15-21D PRE)
Res~lt: Effects on Newborn: Behavioral.

Species: Mouse-
Dose: 60 UG/KG
Route of Application: Parenteral-
'EXosure Time: (10 PRE)
Result: Maternal Effects: UteTus, cerviK, vagina.

Species: Mouse
,Dose: 40 MG/KG
Route of Application: Unreported
Exsure Time: (10 PRE)
Result: Effects on Fertility: Other measures of fertility

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

SIGMA - PI 63 6
WW.sigma-aldrich.com
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Exosure Time: (8-16D PREG)
Result: Effects on, Fertility: Litter size (e.g.; # fetuses per
litter; measured before birth). Effects on Emryo or Fetus:
Fetal death. Effects on Fertility:, Post-i~plantation mortality
(e.g., dead and/or resorbed implants per total numer of"
implants) .

Species: Rabit
Dose: 175 'GM/KG
Route of Applicatiòn~ Intramuscular

-- Exposure Time: (~0-27D PRE)
Result: Etfects on ~ewborn: Biochemical and metablic.

Species; HaiIter
Dose: 140 MG/KG
Route of Application: Intraperitoneal
'Exosure Time: 'uD PRE), , ,
Result: Effects on Fertility: Other measures of f~rtility

Section 12 - Ecological Informtion
ACUTE ECOTXICIT TESTS

Test Tye: LC50 Fish
Species: Pimephales promelas (Fathead minnow)Time:, 96 h ' '
Value: 484 mg/i1

,,section 13 - Disposal ConsiderationS

APPIiÕPRIÃTE"ÑEiiõõ"OF' DISPÓSAL 'OF SUSTANCE OR PREPARTION
Contact a licensed prOfessional waste disposal service to -diSPose
of --this materiaL. Dissolve or mix the materiál with a combustible
Solvent and burn in a chemcal incinerator 'equipped with ,an
afterburner and scrubber.' Observe all federal, state, and local
environmental regulations.

Sectiort.14 - ~iansport inrormtion'
'DO

Proper Shipping Name: Toxic solids. organic, n,o.s.UNi: 28Ü _
Class: 6.1
Packing, Group: Packing Group III
H~zard Label: Toxic substances.
PIH: Not PIH__

UTA
-, Proper Shipping Name: Toxic solid, organic, n.o.s.
IATA UN Nuir: 2011
Hazard Class: 6. 1
PaCking Group: III

'Section 15 - Regulatory Information

EO ADDITIONAL CLASIFICATION
Syol of Danger: T -,
'Indicåtion of Danger: Toxic.
'R: 61-25-40-43
Risk Statements: May cause harm to the unorn 'child. Tbxic if
swallowed. - Limted evidence of a Carcinogenic- effect. 'May caUSe
sensitizatiòn by skin contact.

SIGM - P163-6
ww.sigm-aldrich.com
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S: 53-36/37-45
Safety Statements: Avoid exposure - obtain special' instructions
before use. Wear' suitable protective clothing and gloves. In

,cas~' of accident or if you feel unwell. seek medical advice
immediately (show the labl where Possibler. '

nS ÇLASSIFICATION AN LABEL TEX
, Indication of Danger: Toxic. '
Risk Statements: May cause haDn to the unorn c~ild. Toxic if
swallow~. Limit~d evidence, of a carcinogenic ,effect. May cause'
s'ensitization by skin contact. ' ,',
Safety Statements: AVQid exosure - obtain special instructions
,before use~ Wear suitab1e protective 'clothing and gloves. In
case of accident or if you feel unwell, seek medical advice

"immediately (show the labl where possible).
'us Statements:' Possible Carcinogen' (US). Target Organ(s): Heart.,Liver., Calif. Prop~ 65 carctnogen. '

lÌITED STii'lES REGULATORY'WFORMTIONSAR LISTED: No'
UNITED'STATES - STATE REUITORY INO~TroN

cAIFORNI/l PROP - 65
Callfornà Prop - 65: This product is or contains chemoal (s)
Imown to the state of ',California to caus!' cancer.

CAA REOLTORY'INORMTION
WHIS Classification:, This product' has been classified in

'-" ", ,ac('ordance ~:ith'-lli~.-ec-e:i-o£--t'-e-e-the-'"
,contains all the infoDntioÌi required by the CPR.DSL: YeS " ,
NDSL: No

Section 16 Other Infoi:at~on',
'DISCLAIM

For R~D use only. Not, for ,drg" hoùsehold or other uses.

WARTY
The above informtion is believed to be correct but does not "
,p\Ùort, to be all inclusive and'shaÍl be used only as a guide. The
informtion in this document is 'based on the present state of our
knowledge and is applicable to the product with regard to
appropriate safety precautions. It does not represent any
guarantee ,of thè propèrties of the product. Sigm-Aldrich Inc;. 

,
shall, not be held liable for any damage resulting frOm handling or
from contact with the above product. See reverse side of invoice ,
or' packing Slip for additional, term and conditions of sale:
Copyright 2005 Sigma-Aldrit~ Co. License granted to make unlimited
paper copies for interal use only.

SIGMA - PI 63 6
ww.sigma-aldrich.com Page 15
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ExtmaroductDisplay
Page 1 on

..~
SIGMA-ALDRICH

CertificateofAnalysis

Product Name Methyl cellulose, .
vlscosity 4,000 cP (2% aqueous soluion, 20 Â°C) (lit.)
MO$12 .

SIgma
9004-67-5

Product Number
Prouct Bnnd
CA Number
Mo/ec.ular .Fol'ula

Molecular Weight

TEST
APPEARANCE

SOLUBILI .

VlSI OF A 2'l
AQU!,OUS SOLUTION

QC ACCEPTANcE DATE
PRODUCT CROSS REFERENCE
INI'RMATIO.N

SPECJFICAßON
OFF-WHITE POWDER

ClR TO HA COLORLESS TO UGHT YELLOW
. VISCOUS SOLUTON AT 20MG/ML IN WATE .

3500 TO 5600 CPS (20DEGC)

LOT 062K0144 RESULTS.

CONFORMS

VERY SUGHTLY HA VERY
FAINT YEOW ,
4,;W2 CPS (SUPPER TE
RESULT)

JULY 202
REPLAceMENT FOR ALRICH '.
#274410

.., t. ê La
~, (.~~ d-

Lori Schulz. Manager
Analytca SeNÎces
..St Louis. Missouri USA

htts:llww.sigmaadrch.com/cgi-biiruSuite7/SuiteHTpage/Suite.HsExtrnpro... 9/19/2005
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A IT ACHMENT 3
Protocol RTP00004

Version: RTP00004(23 SEP 05)
Page 1 of3

TEST SUBSTANCE PREPARATION PROCEDURE

Test Substances: Linuron and.Phenobarbital

Vehicle: Aqueous 0.25% (w/v) methylcellulose

. A. Purose:.

The purose ofihis procedure is.to provide a method for the preparation cifdosage
formulations of the tes.t substances for oral (gavage) administration .to rats on
Protocol RTPOOU04,

B. General Inormation:

1. All formulation containers will be labeled and color-coded. Ea.chlabel
. will specify the protocol nunibei:~. coded identification as indicated by the

fonnulation key, batch number, dosage group, preparation date, expiration
date and storage conditions.

2. Formulations (suspensions).wil be prepared at least once pnor to the
. intiation of the study in order to validate the transfer of infonration
provided by the Sponsor and once for the formulations tha.t will bé used
during.the dosage penod. Formulations (suspensions) wil be prepared at
the Testing Facility.

3. Fonnulations will be administered at a final dosage volume of5 mL/kg.

4. Safety:
X Gloves, uniformlab coat, goggles or safety glasses with side

shields
X Dust-Mist/EP A-filtered Mask

Half-Face Respirator
Full-Face Respirator/Positive Pressure Hood

X Tyvekl! Sleeves
Full Face Shield

X Bulk T AlS wil be handled in a chemical fume hood

5. The test substances will be considered 100% active/pure for thè purpose of
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ATTACHMENT 3 Protocol RTP00004
Version: RTP00004(21SEP 05)

. Page 2 00

TEST SUBSTANCE PREPARTION PROCEDURE

dosage calculations.

6. . Sampling requirements: Cited in protocol.

7. Storage: Cited in protocol.

.C. Dosage Foiiulation Preparation:

1. Weigh the required amount of test substance* (see TAIS PREPARATION
. CALCULATIONS) onto a piece of weigh paper or into an appropriately

sized. and labeled, amber glass bo.ttle. If weigh paper is used,
quantitatively transfer the test substance into an appropriately sized aId
labeled amber glass bottle.

* - Prior to weighing, each test substance wil be screened so that a
uniform .suspension can be prepared. A round (at least six. inches in
.diameter). i 80 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 TAIS PREPARTION
. CALCULA nONS) 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 magetic stir plate and mix thoroughly the suspension for at least 60
miutes 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 wil be stored refrigerated

until Use.

5. On each day of dosage, the required number of aliquots wil 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 wil
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ATTACHMENT 3 Protocol RTP00004
Version: RTP00004(23 SEP 05)

Page 3 of3

TEST SUBSTANCE PREPARATION PROCEDURE

be stirred to suspend the test substace 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.L. though C.5. for each concentration of each test

substance.

Written by: lt4 J'lj~

Approved by: ~ ~Ù Date: (0 -7- rOs'

Clarification: 0( No Yes (See attached clarfication form.)

IntialSlOaie:~. i~
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TISSUES TO BE WEIGHED AND RETAINED FOR POSSIBLE
HISTOPATHOLOGICAL EV ALUA TION
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ATTACHMENT 4
Protocol RTP00004

Page 1 of2

TISSUES TO BE WEIGHED AND RETAINED FOR POSSIBLE
HISTOPATHOLOGICAL EVALUATION

Tissues to be Weiehed

NOTE: All organ weights wil be i;ecorded to the nearest o~oooi g.

The following organs wil be weighed as soon as possible after excision to avoid dring:

Liver
Ri ht Testis
Left Testis
E idid ides ( aired)

The thyroid gland. ard.. the surounding tissue wil be removed from neutral buffered iO% formalin.after
at least 48 hour fixation prior. to ~iming and weighing. Following fixation, final dissection wil be .
performed under a dissecting niicroscope by one 

individual in order to reduce the variabilty of the
dissection procedure andhence,.reduce the varabilty ôtthe thyroid weights.

Prostate whole)
Seminal Vesicles (with fluid and coagulatin
Th oid

land)

The following organ weights will be calculated,

Testes (paired, left and right testis weights
combined

Accessory Sex Oland (ASG, entire prostate and
seminal vesicles with fluid and coagulating gland
combined)

. Tissues to be Retained .

The following tissues wil be collected from all rats at necropsy and retained in neutral
buffered 10% formalin.

is

Prostate ..

Liver
Th oid
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ATTACHMENT 4
Protocol RTP00004

Page 2 of2

HistoDathololdcal Evaluation

The dose groups but no.t the compounds will be known to. the patholo.gist during
evaluatio.n. After evaluation, the nature of the compo.unds wil be known to the
patholo.gist fo.r report writing.

The right testis and left testis, the right epididymis and left epididymis and the thyroid
will be individually identified and examined histopatholo.gically and will be routinely

. pro.cessed, embedded in paraffn, sectioned at 5 microns and stained with hematoxylin
and eo.sin. The liver wil also. be e~amined hisolo.gically if the weights are significantly
increased.

Only gross lesions associated with the testes, epididyiidesandthyro.id wil be examined
. histo.patholo.gically. Gross lesions asso.ciated with the liver (only if the relative weights
are :significantly increased) will. be examed histo.logically.

. Histo.pathological exaiatio.n will be perfo.rmed o.n allco.ntfol and high do.se rats òfeach

test substance.. If lesio.ns attributed to the test substace are o.bserved by the Study
Directo.r and/o.r Veterinary Patho.logist inthe rats exposed to. the high test substance
co.ncentration, the same o.rgans wil be examned histo.patho.logically in the rats exposed
to. the lower test substance concentratio.ns by amendment. Should results from the control.
and high do.sage groups warrant examinatiòn o.f the lower do.sagç gro.ups andco.ndiict of
the quantitative evaluatio.n, scheduled repo.rt dates will be adjusted accordingly.

.. Additio.nal costs wil be incurred sho.uld these evaluatio.ns be required. Histopathological
.findings wil be presented in a Contributing Scientist Report. .

ShiDPine: Instructions:

. Retained tissues wil be shipped (ambient co.nditions) to:

Principal Investigato.r: W, Ray Brown, D.V.M., Ph.D., Diplomate, ACVP
Veterinar Patho.logist
Research Pathology Services, Inc.
438 E. Butler Avenue
New Britain, Pennsylvania 18901
USA
Telepho.ne:
Telefax:
E-mail:

(215) 345-7070
(215) 345-4326
WRBRPS~co.ncentric.net

The recipient wil be notified in advance o.f sample shipment
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CHARLES RIVER

L.BORATORI ES
Preclinical Services

PROTOCOL RTP00004

INTERLABORATORY VALIDATION OF THE IS-DAY ADULT INTACT MALE
RAT ASSAY WIll LINRON AN PHEOBARITAL

SPONSOR'S WORK ASSIGNMENT: WA 5-15

Amendment 1 - 02 November 2005

1. Formulation - FreQuencv ofPreoartion (page 5 of the protocol):

(Effective Date: 11 October 2005) Phenobarbital (suspensions) to be used during
the dosing period wil be prepared twce rather than once.

Reason for Change:

It was determined that the Phenobarbital suspensions were not stable at 21 days.
The maxmum stabilty for the Phenobarbital is 14 days.

2. Study Schedule (page 2 of2 ATTACHMNT 1 of the protocol):

(Effective Date: 11 October 2005) The study schedule will be revised as follows:

18 OCT 05 Anal Receipt.

25 OCT 05 Proposed Experimental Star Date

25 OCT 05 - 08 NOV 05 Dosage Administration (replicate 1).

26 OCT 05 - 09 NOV 05 Dosage Administration (replicate2).

27 OCT 05 - 10 NOY 05 Dosage Administration (replicate3).

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

905 Sheehy Drive, Bldg. A, Horsham, PA 19044 . 215.443.8710 . FAX 215.443.8587
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Protocol RTP00004
Amendment i

Page 2

08 NOV 05 Sacrifice and Necropsy (replicate 1),

09 NOV 05 Sacrifice and Necropsy (replicate 2).

10 NOV 05 Sacrifice and Necropsy (replicate 3).

Reason for Change:

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

3. Analvses of Prepared Formulations - Shipping Instructions (pages 6 and 7 of the
protocol):

(Effective Date: 25 October 2005) The Principal Investigator assigned to the
analysis ofthe 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:
Telefax:
E-mail:

508.890.0100
508,791.9713
dorothy.savagerlus.crl.com

Reason for Change:

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

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

(Effective Date: 25 October 2005) LInuron (suspensions) to be used durg the
dosing period wil 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 adminstration.

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

905 Sheehy Drive, Bldg. A, Horsham, PA 19044 . 215.443.8710 . FAX 215.443.8587
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Protocol RTP00004
Amendment 1

Page 3

5. Analvses of Pre Dard Formulations (page 6 of the protocol):

(Effective Date: 25 October 2005) Quadruplicate samples (1 mL each) wil be
taken from the top, middle and bottom of each concentration on the day prepared
for both the prestudy and from the fIrt prepartion 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 clarfy the intentions of the protocol.

6, Gross NeCrODSY. Hormone Ana1vsis and HistoDatho10gv (page 13 and page 2 of2

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 wil replace the original wording in the protocol.

Original wording

Only ifrelative liver weights are signficantly increased should DHT levels be
measured.

Revised wording

Determination of seru DHT concentrations or the evaluation of the livers
histologically will be done on a group basis if there is a statistically signficant
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 corrsponding decrease in seru 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:

Ths 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.

905 Sheehy Drive, Bldg. A, Horsham, PA 19044 . 215.443,8710 . FAX 215.443.8587
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Amendment 1

Page 4

7. Gross Necropsy. Hormone Analvsis and Histopathology (page 13 of the
protocol):

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

Reason for Chage:

This change is being made in order to assure enough seru is harested in order

to perform all of the hormone assays.

8. Gross Necropsv. 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 seru hormones has been changed to Carol D. Sloan at RTI

InternationaL. Samples to be analyzed will be shipped to:

Principal Investigator: Carol D. Sloan
R TI International

3040 Cornwalls Rd.

PO Box 12194

Research Triangle Park, NC 27709-2194
USA
Telephone:
Te1efax:
E-rnail:

919.541.6337
919.541.6499
cssCßrtLorg

Reason for Change:

Ths 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.

905 Sheehy Drive, Bldg. A, Horsham, PA 19044 . 215.443.8710 . FAX 215.443.8587
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Amendment i
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9. Gross NecroDsv. Honnone Analvsis and Histopathology (page 13 ofthe

protocol):

(Effective Date: 25 October 2005) Blood will be collected and immediately
placed into seru separator tubes and allowed to clot at room temperature rather

than being placed in wet ice prior to the seru being prepared.

Reason for Change:

Tils change is being made at the request of the Principal Investigator assigned to
the nnone analysis in order to yield more serum for the honnone analyses.

~M:-iI¡;~Ph:;::iM/:l:.f ~~:s:î:~__-ll:i_:9~
Director of Research Scientist

Study Director

--~"-~____92~2 ___QdL~_~r
Mathew B. Carlson, B.A. Date
Member, Institutional Animal Care
and Use Committee

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

Date

/1/,~ PQQ,\00l li-~-C)'
-~-~------ --------------------------------------
Terr Pollock Date
Quality Assurance
Battelle

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

905 Sheehy Drive, Bldg. A, Horsham, PA 19044 . 215.443.8710 . FAX 215.443.8567
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CHARLES RIVER

LABORATORIES
Preclinical Services

PROTOCOL RTP00004

INRLABORATORY VALIDATION OF TH 15-DA Y ADULT INTACT MALE RAT
ASSAY WIT LINURON AND PHENOBARBITAL

SPONSOR'S WORK ASSIGNMENT: WA 5-15

Amendment 2 - 18 November 2005

I. Gross Necropsv, Hormone Analvsis and HistopathololZv (page 13 of the protocol
and point 6 of Amendment 1):

(Effective Date: 15 November 2005) Detennination of serum DHT concentrations wil
be performed for all dosage groups as a honnonal end point that wil be assayed in
sequence along with the other hormones aftr testosterone.

Reason for Change:

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

æ_~fU~l~ SJ - ' - ~,-U-.I~p.)-
efCh, B.S., LAT Date
Scientist
Study Director

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

__~ì--~-lr __fJ¿~!Lo/r
Mathew B. Carlson, B.A.
Member, Institutional Animal Care
and Use Committee

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

Date

_~ik:h__:_~~:~íTerri Pollock Date
Quality Assurance
Battelle

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

905 Sheehy Drive, Bldg. A, Horsham, PA 19044 . 215.443.8710 . FAX 215.443.8587
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CHARLES RIVER

LABORATORIES
Preclinical Services

PROTOCOL RTP00004

INTERLABORATORY VALIDATION OF THE IS-DAY ADULT INACT MALE
RAT ASSAY WITH LINON AND PHENOBARBITAL

SPONSOR'S WORK ASSIGNMENT: WA 5-15

Amendment 3 - 28 December 2005

1. Test and Control Substances and Dosaiie 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 Concentrtion
(mglglday) (mglml)

A 1 0.25% o (Vehicle) 0
Methvlcellulose

B 2 Linuron 50 10
C 3 Linuron 100 20
0 4 Linuran 150 30
E 5 Phenobarbital 25 5
F 6 Phenobarbital 50 10
G 7 Phenobarbital 100 20

Reason for Chanfle:

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

f¥M~ ~¡;~ -;h:D-:~~~~l-~ )--~~s.L~/~\~J~~~~
Director of Research Scientist

Study Director

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

905 Sheehy Drivei Bldg. A, Horsham, PA 19044 · 215.443.8710 . FAX 215.443.8587
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Protocol RTP00004
Amendment 3

jU--¿~-l)l-~-l;:
Mathew B. Carlson, B.A. ~ Date David P. Houchens, Ph.D. Date
Member, Institutional Animal Car Program Manager
and Use Committee Battelle

-C~_J£Q-~~_f:______J_l~Q~_Terr Pollock Date
Quality Assurce
Battelle

Finalization or this draft amendment wil occur upon receipt of the Sponsor's approval.

905 Sheehy Drive, Bldg. A, Horsham, PA 19044 . 215.443.8710 . FAX 215.443.8587
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CHARLES RIVER

LABORATORIES
Preclinical Services

PROTOCOL RTP00004

INTERLABORATORY VALIDATION OF THE 15-DA Y ADULT INTACT MALE
RAT ASSAY WITH LINRON AND PHENOBARITAL

SPONSOR'S WORK ASSIGNMENT: W A 5-15

Amendment 4 - 07 Februar 2006

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

(Effective Date: 27 Januar 2006) The lot number of the prepared control
substance used for this study was 062KO 144 rather than 14601 TC.

Reason for Change:

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

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

(Effective Date: 27 Januar 2006) Clarfication of the tables and figures supplied
by Battelle are listed below. Sumar tables 1 though 5 included all values,
including the possible outler values, based on judgment of the Study Director.
Sumar 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 caried out in December, 2005 - Januar, 2006:

-Table 1 displays the statistics underlying the decisions that were made
concernng 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 sumar 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 summar 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 TDI to TD15,
for Linuron (Figure 1) and Phenobarbitol (Figure 2), respectively.
-Figues 3 to 9 display the means:l 2 standard errors for the seven body weight
and food consumption endpoints, one figure per endpoint.
-Figures 10 to 18 display the means:l 2 stadard errors for the nie absolute
organ weight endpoints, one figue per endpoint.

-Figures 19 to 27 display the means :l 2 stadard errors for the nine organ to body
weight ratio endpoints, one figure per endpoint.
-Figues 28 to 36 display the means:l 2 stadard errors for the nie hormonal
assay endpoints, one figure per endpoint.

Reason for Change:

The Sponsor supplied this information in order to clarify the protocol.
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3.0 STATEMENT OF COMPUANCE

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 escribed in Appendix F of this report.

Ø0l,
Date
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Michael Cobb
Battelle - Marine Sciences Laboratory

Sponsor's Representative: ~ jJ~
David Houohens, Ph.D.
Battelle Columbus Operations
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7 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.S. Environmental Protection Agency, Offce 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 StudyÐ.irector and Test Facilty Management as follows:
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January 9, 2006

Janua 12 2006
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Oáte
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6.0 EXECUTIVE SUMMARY

Analysis of Test Substances for Work Assignment 5-15

STable 1. tudv Test and Reference Substances and Vehicle",_.

"Päti!IltØt'. .;,,',tò$(I'Refërence;Sül)ïäncitL:..
..m........ .. .

Comoound Name Linuron
CAS # 330-55-2

,( 01
Centrl File No. 2463-1 o :; I
Initial Recipt Date 08/24/2005 'NÅN ~ OJExpiration Date Auoust 2008

I H
Supplier Chem Service /0Lot Number 348-8A
Method EDSP.H4-033

::'''é$.t1~,R¡rørë'ijøil'$ûJ1iaijøør';::
Phenobarbital

50-06-6
2461-1

08/16/2005
Februa 2010

Si ma
104K2600

EDSP.H4-034

;:,¡¡j';:~mlWll.$t.:SQll$jâo~!'.Ü' .,-:;ë,'"
Met cellulose

900467-5
2462-1

08/24/05
Au ust2010

Si ma
14601TC

N/A*

0P:R-O Q-R

~...(. 0 o-t...otRR ~. .: 0 n
R- O-R \.

O-R

R=CHaorH

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 responsibilty for carring
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 methylcellulose carrer), purity determination, and stabilty studies for the test
substance phenobarbital, and the formulation, homogeneity, and purity of the test substance
Iinuron (also formulated in methylcellulose) are documented in the present report.
The EPA limited the study for Iinuron to determination of homogeneity and purity (stabilty 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 Purl tv
'f::'.ttEst,SUS$!IÄNCE

................ .....-..... ..... .
,U1.0T'NIlMBER:: ,"¡,'.CRDEl'ERMINEO;.PURITY.' .....-... ........ ..... '. .

....... '",;;"::',.,:REPORTE.DPURIJy,....:..'?
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 carred out in trplicate. The protocol specified that recoveries
at the two levels would agree within 10%. The Iinuron values met this specifcation. The
phenobarbital formulation yielded concentrations that were within the formulation accuracy
specification 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.

As determined in WA 2-28, Iinuron (at 5 mg/mL in 0.25% methylcellulose): demonstrated stabilty
performance at ~ 90% of the target concentration for the testing period of 21 days. The stabilty
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 ofthe day zero
5 mg/mL phenobarbital result, the day zero determination was repeated the following day
resulting in test intervals2 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 phenobarbital was stil within :l10% of the nominal
concentration, but by day 21 had fallen to a 68% recovery. Recovery for the 20 mg/mL
suspension of phenobarbital 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.

1 Calculations for purity are: area of compound of interest divided by the total area where the total area is adjusted by

subtracing a blank area.
2 A protocol deviation (EOSP .515'01-01) was generated to document this change in stabilty test intervals for the 5

mg/mL phenobarbital suspension (see Appendix B).

Page 142



RTP00004

EDSP Study Number: EDSP.515-01 Page 8

7.0 TABLE OF CONTENTS
Page

1.0 TITLE PAGE........ ....... ................. m.............. ,................... ........ ............... .............. 1
2.0 STATEMENT OF NO DATA CONFIDENTIALITY CLAIMS......................................2
3.0 STATEMENT OF COMPLIANCE................................ .............................................3
4.0 QUALITY ASSURANCE.... ......................... ....................... ........................ .......,....4
5,0 APPROVALS PAGE............... .....mm........... ..................... ........................ ............. 5
6.0 EXECUTIVE SUMMARy.............. .m................. ............ ................ ............... ...........6
7 ,0 TABLE OF CONTENTS.................... .................. ............. ........ ...........................8
8.0 INTRODUCTION.............. ......... ............ ..................... ... ....................... ................. 10
9.0 GENERAL METHODS................ ..................... ................... ......................... ........ ...10

9.1 TEST SUBSTANCE PROCUREMENT..................................................... 10
9,2 TEST SUBSTANCE PURITy................................................................... 11
9.3 STUDY VEHiCLE.................. ....................... ........ ................ ...... ......... ......... 12
9.4 FORMULATION PREPARATION AND STABILITY DETERMINATIONS....... 12
9,5 ANALYTICAL METHODS.............................. .............................................12

9.5.1 Test Formulation Sampling............................................................... 13
9.5.2 Analysis of Test Substances with HPLC with UVNIS Detection....... 13
9,5.3 Calibration Performance and Quality Control for both Phenobarbital

and Linuron............,..... ............ ............... ....................... ....m............ 13
1 0.0 RESULTS................ ..................... ......... ................... ..................... ................. ......... 14

10,1 TEST SUBSTANCE PURITY............................ ............................................ 14
10,2 FORMULATION ANALYSIS RESUL TS.......................................................14
1 0.3 FORMULATION STABILITY RESULTS....................................................... 15

11.0 CONCLUS IONS. .......... ...... ....................... ............ ....,..... ...................... ................. 16
11.1 TEST SUBSTANCE PURITY......................................................................,16
11.2 FORMULATION ANAL YSIS..........,..............................,................................16
11.3 FORMULATION STABILITy.................. ..................................................... 16
11.4 ARCHIVING..... ,................. ............. ..... ...................... ...................... .........16

APPENDIX A: SUPPLIER'S CERTIFICATES OF TEST SUBSTANCE
ANAL YS ~S/pURITY.................... .......... ................ .......... ............ ................. 19

APPENDIX B: STUDY PROTOCOL, AMENDMENTS, AND DEVIATIONS....................... 23
APPENDIX C: ANALYTICAL RESULTS OF STABILITY TESTING................................ 35
APPENDIX D: NEAT CHEMICAL, VEHICLE, AND FORMULATION STORAGE

RECOMMEN DA TIONS........ ............................ ,............. .,.. ".,.,..................38
APPENDIX E: ANALYTICAL METHODS EMPLOYED BY THE CHEMICAL REPOSITORY

FOR W A 5-15............... ................... ............. .m.................... ........... ............39
APPENDIX F: ANALYTICAL METHOD DEVIATIONS.......................................,..............,52

LIST OF TABLES

Table 1. Study Test and Reference Substances and Vehicle......................................... 6
Table 2. Test and Reference Substance Purity................................................................. 7
Table 3. Formulation Homogeneity - Linuron...........................................m...................... 7
Table 4. Formulation Homogeneity - Phenobarbital- 5 mg/mL........................................ 7
Table 5. Formulation Homogeneity - Phenobarbital- 20 mg/mL........................................ 7
Table 6. Study Test and Reference Substances and Vehicle............................................. 10
Table 7. Formulations Prepared for Phenobarbital Stabilty Testing.................................. 12
Table 8. Phenobarbital HPLC Conditions.......................................................................13

Page 143



R TP00004

EDSP Study Number: EDSP.515-01 Page 9

Table 9. Linuron HPLC Conditions... .................................................................................13
Table 10, Summary atTest Substance Purity..................................................................... 14
Table 11. Nominal & Measured (Day 0) Formulation Concentration Comparisons............... 14
Table 12. Fonnulation Homogeneity - Linuron.................................................................. 14
Table 13. Fonnulation Homogeneity - Phenobarbital- 5 mg/mL....................................... 15
Table 14. Fonnulation Homogeneity - Phenobarbital- 20 mg/mL..................................15
Table 15. Formulation Stabilty Results........................................................................... 15
Table 16, MDL and ICV/CCV Recovery Ranges.................................................................15
Table 17. Calibration Acceptance................................. ....................................................15

LIST OF FIGURES

Figure 1. Recoveries of Phenobarbital Plotted Against Time............................................. 16
Figure 2. Typical Chromatogram for WA 5-15 HPLC Analysis at PhenobarbitaL.............. 17
Figure 3. Typical Chromatogram for WA 5-15 HPLC Analysis of Linuron..,........................18

Page 144



RTP00004

EDSP Study Number: EDSP.515-1 Page 10

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 stabilty 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) contrcted with the CR for purity characterization of the
test substances (Table 6), Iinuron 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
stabilit study was scheduled for phenobarbital as formulated in the carrier at two concentrations.
Both test substances were suspensions in the carrer 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 qualit 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 Iinuron, (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 stabilty
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 log-in (central file) number as per the QAPP for the EDSP CR. The
chemicals were stored in the CR at conditions specifed in the material safety data sheets and
documented in test substance specific Chemical Acquisition Task Notebooks.

Table tudv Test an e erence u stances an ehicle
"...¡::-,," -,-

"'ïè:$tl$uß'$tâl1èØi:;;¡m~
""--

";--...'?'C-'-'.
...-._.....

Comoound Name Linuron
CAS # 330-55-2 o J0~Centl File No. 24631

Initial Receiot Date 08/24/2005 '-Jl1I ~ C!Exoiration Date Auaust 2008
Suoolìer Chern Service I tl

Lot Number 348-BA /0
Method EDSP.H4-33

6 S d R f S b dV
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Table 6. Study Test and Reference Substances (continued)
"""'Påråmelet,:':'::;;';¡:" 'Iešt$î¡iïslaiice",';'; " "" ::'Phehollrbital.
Com ound Name PhenobarbitalCAS # 50-06-6Central File No. 2461-1
Inital Reci t Date 08/16/2005
Ex ¡ration Date Februa 2010
Manufacturer Si ma
Lot Number 104K2600
Method EDSP.H4-034

"'.""""""," 'P""""'"."ç" ',',',''',' ,:';:"::;';~':::dtéSti.$ub$ia¡:'èe¡;;:i;'ti! ," .....
j,r::('::Mø.fHvlê¡jUÜlò$ê~:H:1

.--.
,"'ii'.';'!):;!:;;,;' "aramele:r";:', '" .. ..... :..¡j ..... ....-...................

Comoound Name Methvlcellulose O~ R-O O-R, '.
CAS # 9004-67-5

p...( 0 o-Ö."otRCentral File No. 2462-1
Initial Receint Date 08/24/05 R __ _"on

Exoiration Date Auoust 201 0 R-O O-R "-
Suoolier Sioma O-R

Lot Number 14601TC
R '" CHa or HMethod NfA

* structure for sucrse shown, structure for a singe chain of methylcellulose wil be similar

9.2 TEST SUBSTANCE PURITY
Test substance purity for Iinuron was determined using high performance liquid chromatography
(HPLC) with ultraviolet/visible (UVNIS) detection. Purit verification for this test substance was
conducted by making a solution of about 5.0 ~g/ml of the substance in 60% acetonitrile and 40%
water. This matrix was then run on an HPLC with a UVNIS diode arry 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 suppliets certificate of
analysis/purity (Appendix A). The HPLC was optimized with a Phenomenex SYNERGI 4~ Hydro-
RP BOA 250 X 4.6 mm 4~ HPLC column. Pressure limit on the column was 250 BAR. The
system employs a UVNIS diode array detector set to a collection 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 UVNlS detection.
Purity verification for this test substance was conducted by making a solution of about 200 ¡.g/mL
of the substance in 50% acetonitrile and 50% water. This matrix was then run on an HPLC with a
UVNIS diode array detector. A 50% acetonitrile and 50% water blank was also analyzed on the
system. The purit 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 suppliets certificate of analysis/purity (Appendix A). The HPLC was set up with
a Phenomenex SYNERGI 4~ 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 to 8 minutes. A single replicate was analyzed for phenobarbitaL.
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9.3 STUDY VEHICLE
Methylcellulose was dissolved at 0.25% WN 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 stabilty evaluation of Iinuron 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 stabilty (Table
7). Formulations were analyzed in triplicate for calculation of a mean concentration and relative
standard deviation (RSD).

A 2.5 glL (0.25%) methylcellulose solution was prepared by adding 700 mL of deionized water to
a one 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-BoC.

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 IJm screen to
insure a small particle size to maximize dissolution properties. Two phenobarbital suspensions
were made up (phenobarbital is not soluble in 0.25% methylcellulose 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 ofthe 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% methylcellulose. The stability solutions
were stored at 2-8°C.

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

9.5 ANALYTICAL METHODS

Formulation stabilty, purity, homogeneity, and accuracy of phenobarbital were evaluated using
the method described below (and provided in Appendix E). Purity, formulation accuracy, and
homogeneity of Iinuron 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 stabilty 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 vertcal/evels in the bottes. The 1 st triplicate sampling was
collected at a leve/ 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 fited 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 filed to the mark with acetonitrile. The flasks were agitated
and 0.1 mL was removed from each and placed into individua/1.8 mL autosampler vials wit
0.9 mL of the mobile phase (50% water:50% acetonitrile). The vials were capped and mixed
by agitation. All 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 utilzed 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 UVNIS Detection
All sample analysis employed HPLC with UVNIS detection. Conditions employed are
described in Tables 8 and 9.

hase

hase

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 iig/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 i-g/mL to 200 iig/mL using a solution that will mimic the
eluent, 50% acetonitrile:50% water. For the Iinuron, the stock is serially diluted to make
standards ranging from about 0.05 i-g/mL to 5 iig/mL using a solution that wil mimic the
eluent, 60% acetonitrile:40% water.

9.5.3 Calibration Performance and Quality Control for both Phenobarbital and Linuron
Calibration linearity specifications for both test substances were an R2 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 iev and CCV penormance standards
were specified to be within 10% of target concentrations for the test substances. The
purpose of an ICV is 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 verifcation were the only samples run, a matrix spike would
have been the same as the actual sampling, therefore, matrix spikes were deemed
unnecessary.

1 0.0 RESULTS

10.1 TEST SUBSTANCE PURITY

The purities of Iinuron 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.

a e 1 O. ummarv of Test ubstance Purity
.¡:T:ES!t¡$OâsIÄNCE' S. mii m'REr:rmlïiPURITM...'. n:::L:o.:r;'NPMa~R':::: ,:':H~1:¡C:R.rii:ltERMJNi;I)Pl.R.I't:¡:j::.': :..;:..UPP,'6R....:.:,PRf:EJJ. :....m)':':¡;':
Linuron 99.5% 348-BA 97.69%
Phenobarbital 99.1 % 1 04K2600 99.98%

T bl S S

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
determinations3 carried out (Tables 13 and 14). The chemist deduced that the issue for
phenobarbital was in method precision, not suspension homogeneity.

3A protocol deviation (EDSP.515-01-D1) was generated to document this sub-specifcation performanæ in

homogeneity for the phenobarbital suspension (see Appendix B).
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.. . .....1....t.."". ....':.,'::: :.$::'"
.:,Sôbstance
Phenobarbital
5m mL

10.3 FORMULATION STABILITY RESULTS

Stabilty for Iinuron was determined in a previous study (WA 2-28 at 5 mg/mL in 0.25%
methylcellulose). The results from this earlier evaluation demonstrated stabilty performance at :?
90% of the Iinuron 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 ploUed in
Figure 1. Typical chromatograms for phenobarbital and Iinuron are provided in Figures 2 and 3.

91.32% to 104.2%
Phenobarbital 20 m /ml 14 da 5 20025.5 91.97% to 102.6%

· Test originally scheduled to run for 28 days, test fell below recvery spec at 21 days - test terminated.

Method detection limits (MOL) and ICWCCV recovery ranges for the two test substances are provided
in Table 16. The analytical and qualiy control (OG) results are presented in Appendix C.

Table 16. MDL and ICV/CCV Recave Ran as
:....,::¡t~~11SJJl)fãôç~H¡r¡, ~¡.Mêt6ød¡ttêtêçtîQn.Ulmm:. :;;CVIC~1lkR~~~V'~JJè$:'¡
Phenobarbitl 77.76 u Iml 99.3% to 103.6%
Linuron Not Done 97.7% to 109.3%

Calibration curves all met the R2 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.

9/21/05
9/14/05
9/15/05
9/16/05
9/22/05
9/29/05
10/6/05

Linuron
Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital

0.99999
0.99998
0.99999
0.99999
0.99999
0.99999
0.99999

4 The method validation, which includes MOL, was not done for linuron, a protocol deviation (EDSP.515-01-

01) 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 /inuron, carried out by the CR, compared favorably
(within 2%) to the suppliets 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 /inuron 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=O
concentrations of the stabilty study, All formulations met the specification of:t 10% of nominal
value.

11.3 FORMULATION STABILITY

Stabilty of the phenobarbital suspensions remained within 90% of the nominal concentration for
the first 14 days of the 28 day stabilty study for both the 5 and 20 mg/mL concentrations. The
study was terminated at day 21 when the recoveiy dropped below the 90% specifcation 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 Repositoiy 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
wil 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;\CHEM2\1\DATA\PHEN$\phen5000020.D
Samle Name: phen20 T 1 R1

~====-==~--_.===============.===~~~===a===___-======~=~~~
Injection Date
Sanile Name
Acq. Operator
eq. Instruent

..equenc" F:ile
Method

PM Seq. Line i
Location

Inj
Inj Volume

20
Vial 20

i
: 5 ¡.l

D)

mAU

80

eo

40

20

,

o

!~ .~
~ ~N lD

i . I I I ,
m,j2 3 4 5 6 7

o

======"====~==-===B~-===~====_________~==q.=~==_--~===~~

==--==========---=~m.__=__=_====_=~=~~=~;==~__~:====_===~_=
External Standard Report

Sorted By
Calib. Data Moctf:ied
Multiplier
Dilution
Do not use Multiplier ,

Retention Time
Thursday, Septemer 15,

:238.0950
1.0000

D1lut:ion Factor with ISTDs

2005 2120,39 PM

Signal 1, DA1 A, Siq~225l10 Ref=off
Uncalibrated Peaks compound nam not specified

RctTime Big Type Area Ait/Area Amount Grp Namlmin) 1IlU"s) luglll
-------1--1------1----------1----------, ----------, --1---------------1.411 1 BV 4.13544e-1 0.00000 0.00000 ?

1.533 1 VB 7.24195e-1 0.00000 0.00000 ?
2.263 1 BB 1.7406ge-1 0.00000 0.00000 ?
3.897 1 IN 507.10126 1.63494e-1 1.97400e4 . Phenobarbital
4.231 1 va 1.21614 0.00000 0.00000 ?
6.152 i BB 1.71290 0.00000 O. 00000 ?

.Qtals : 1.97400e4

===-===============.===========._~....==~;;==~-g===~~~~~~=

Instrument 1 9/15/2005 5124:57 PM timothy fage 40 of 54

Figure 2. Typical Chromatogram for WA 5-15 HPLC Analysis of Phenobarbital
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Data File D:\CHEM32\i\~TA\LINURON2\i1n2000013.D
sample Namei Lin 30 top R-1

-~~le~==-====="==::~========---_========-,=-=,:~-==:=
Injection Date
Sample Name
Acq, Operator
1leq. Ins trUlent
Jequence File
Method

~M Seq, Line
Location

Inj
Volume

13
i Vial 13

1

ioa 111

o 2\l N2013.D)
mAU

100

80

80

-i

20

o
l 8

;; sII
!I ~
a '"'" '" E,.

,
ò 2 ~ 6 10

====~~~==~~==A====================:==~===~======~====~e~~=~
EKternal Standard Reportci===-:ii:===~=4___====_==_e~~==========e::==========

Sorted By
Calib. Data Modfied
MUltiplier
Dilution
Do not use Multiplier ,

Retention Time
wednesday, Septemer 21, 2005 1100:46 PM

9.25ge3
1 . 0000

Dilution Factor with IS''Ds

Signal 11 DAl A, 519=250,10 Ref=off

Ret'lme Siq Type Area Art/Area J\unt: Grp Name(miD) (mAu.sJ (ug/iii
-------1--1------1----------)---------- f ----------1-- i ---------------

8.895 1 BB 1285.47363 2.10147e-3 2. 50128e4 1inuron
Totals i 2.50128e4

:=i:=~m=:=========~~======:=:==::=======_cu..o=;;¡;__

Instrument 1 9/21/2005 4: 04134 ~M 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 ANAL YSISJPURITY

Page 154





R TP00004

EDSP Study Number: EDSP.515-1 Page 20

\! Tow Liii . P.O. _ 51 . We Cl. PA 193l~
1.aS2ol . Nil 0.-3 . Fa 1-61Q-e

CERTIRCTEtJt7fRAL YSIS

INVOICE #: C8264916
PO #: 19293

CATALOG #: PS-372

DESCRIPTION: Linuron

CAS #: 330-55-2

LOT #: 348-8A

PURITY; 99.5%

EXPIRATION DATE; 08/08

Chem Service, Inc. guarantees the purity of this chemical :t 0.5% deviation prior to the expiration date
shown on the label and exclusive of any customer contamination.

Two or more of the following methods of analysis are used to determine purity: Melting point.
refrctve indelC, titration, IR, TLC, GC/FID, GCITCD. GCÆCD. GCIMS, HPlC or DSC.

Our standards are suitable for use with all EPA methods.

Cerified By:~c:~
John Conrad
CSMlC

~ (j lÛ
IS ec.~~.al,fO
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*
SIGMA-ALRICH

Product Name
Prouct Numbar

Product Brand
CA Numer
Molecular FOl'ula
Molecular WeIght

TesT

APPEA1ICE

SOWBIUT

JR SPECTUM
PUI BV NAOH 1lRATJN
PUIt BV THIN LAYER
CHROMATOGRAPHY
SHEL UFE

QC ACCEPTANCE DATE

rJ: ~
Lori SChUlz. Moniiel
Analce SelVces
St. Louis. Míssouri USA

~~ a/I'/fÁi-
ic¡,",. J

eertlflcaleofAnalysis

Phenobarbital,
P1636
SIgma
Sl-6
CiiH"NaO.
232.24

SPECIFICAnON

WHIT POWDER.

CLE COLOR.LES SOLUTON AT
50MG/fL IN !fANOL
CONSISTeNT WI STUCTRE:
NLT99%

NLT99%

5 YEARS

Page 156

l.T 104l260Q
RESULTS
WHIT POWDER.

ClER COOR.ESS
SOLUTON

CONFORMS

99,1'1

GREATER llN 99°'¡

FEBRUARY 2010

FEBRUARY 2005
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~
SIGMA-ALDRICH

3050 Spr Sir
SaI Louls. M'url 63105 USA

Telephnø (8) 521-856. (314) 771.5765
Fa (BO) 3252 . (314) 77-5157
Vi Us AI ww~lgm.-acI.c

BATTELLE NORTHWEST
11372928MEC
MAINE SCIENCES LA
1529 W SEQUIM BAY RD
SEQUIM WA 98382

PRODUCT NUER: 274429-100G

Certificate of Analysis
PO NBR: CC/Smith

LOT NUER: 14G01TC

PRODUCT NAM: METHY CELLULOSE, AVERAGE MN CA. 41,000

FORM WEIGHT: 0.00FORMUL: C99

APPEACE

IN SPECTUM
MISCELLANEOUS ASSAYS

LOSS ON DRYING

VISCOSITY

QUALITY CONTROL
ACCEPTANCE DATE

WHITE POWDER

CONFORM TO STRUCTUR.

29.8% METHOXYL *

1.9% LOSS *

APPAR VISCOSITY: 504 CPS (2\. H20) *

* SUPPLIER DATA

DECEMER 2004

ALRICH CHEMICA COMpAN
RONNIE MATIN
AUGUST 9, 2005

We lire Committed to tIle suce of wr ClIf1eT. Employees Rnd Slireholders
through leaership in Life Sciace, High Teclmology Rnd Serlce.
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EDSP Study Prtoco
Wor Asignment 5-15
EOSP Stud Number: EiSP.51!H1

Pae 1 of5

Study Protocol:
Analysis atTes Substnces for Work AssIgnment 5.15

EDSP Study Number: EDSP.515001

stdy Objecve:

The followg tasks will be carrd out for the (2) two test Chemicls as specified In Table 2:

1. Prepar and validate an analytcal method as reuired for each of the lest substances
over the concentrtion range need to measure the taet stoc concentration and the

low exposure cocentron (if sensitivi allows).
2. Demonstrte a viable and accurate formulaUon for each of the test substanc, at the

Stoc SohJon ConcentmUonslisted In Table 2, In the specid carrier (melhylcellulOse).
3. Determine th homogeneit of any test substance tht forms a suspension as described

in the experimental design below.
4. Determine the stabilty of phebaitl dissolved In methlcellulos (at the

concentrations speclfed in Table 2), over a 28 day period.
5. Provide a reort docentng the result on the abe ta.
6. Provide documened and validate methods, for procedures cited in 1, 2, and 3 above

and identified by method number in Table 2 belo, to the test Iaboratoes specled by
the EPA for the foUow-on in.life studies for this walk assignment

This study Is in suppor of EPA contra numb 68-W-01-023, MSL Work Assignment Numbe
5-15, In/er-Iaborator Valdation of the 15-Day Intar;1 Adult Male Rat Assay.

Address of Testing Facilit:

Battelle - Madne Research Operations
1529 West Sequim Bay Roa
Sequim, Washington 98382
Ph: (360) 681-4580
FAX (360) 681-3699
Emall: miclael.co(!onl.aov

Address of Sponsor's Representatie

Battelle
550 King Avenue
Columbus, Ohio 43201.2693
Ph: (614) 424-56
FAX (614) 458-3564
Emall: houchensdCãbattelle.org

Proposed experimental strt and termination dates:

Sta Date - August 25, 2005

Termination Date - November 15, 200

Dennltons:

Test Substnces: The test substances ar the 2 clemlcals liste in Table 2. Th test
substaces ar th subject chemicals of the taks descrbed In this protocol.

ReforencG Substance: Th referece substances are identcat chemicals to the test
substances and may be frm th same manufctrer and lot, or purchased as diferet lots
and/or posiby fr separa manufactrers than th tesl substances. The source, purity, and
lot number of refernce substce wBl be documented in the data and reportd. Regardless of

the sou, the refenc substanc solutons will be made up separately from th test
substnce solutions. The referece substances (Table 1) are used for the calibraion standards
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EDSF' Sludy Prlol
Work Assinment 5-15
EOSF' Stud Numbe EDP.515-1

in th analytcal methods referenced in Table 2. A reference substance can also be a material

used to facilitate the analyis of the test substance, such as an internal standard.

Pag$2015

20 mgfmL

28 Days

5 and 20 m9/L
0.25% Melylcellulo

in

experimental DesIgn:

EJ Analytcal meths wiD be tested for each of the test substances.
a Purit of linuron and phenobarbital wil be verifi using High Peiformance Liquid

Chromatography (HPLC). All puriies determined should be within :13% of the value
provided on the Certcaes of Analysis by the manufacturer, To use substance with
values that fall ouide this :13% range or are less than 97% pure. wrttn pre-approval
must be secured frm the designated EPA work asgnment managr.

Q SolubRity of phenobarbital will be assessed viually in the carrier at the sto formulation
concentrtion (se Table 2). Linuron has be demonstrated to be a suspension at 20

mgmL of 0.25% methylcellulose. Th Speic melhd employed for preparati of the
suspensio of linuro wil be th same as the method descrbed on pages 3 and 4 of Uie

ChemistJ Repoit (0, WA 2-28 (Revised Marc 28, 2005).
o Formulaton acc and homoeneity of the linuron suspensions wil be tested on

sampl coleed at liquid levels approximately 1/3 and 2/3 dow from the top of the
liquId level in the container (wit constant stirrng durin sampling) using the analytica
methods refernce in Table 2. Sampling will be carried out in trplicatelevel.

c The accracy of attinIng th target concetration for the formulans that form solutions
wil be verified In trplicate using the analytcal methods referenc in Table 2.
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EOSP Stdy Protocol
Woi Asgnmet 5-15
EDSP Stdy Numbe EOSP.515-1

C Stabilit test solu60n5 - Stablfty testing of phenobarbitl will be carred out at \he stoc
concenttin level and the low exure concentrati (as specied In Table 2), stoed
In the dark (l.e., sae storage coditions of soluUons employed In the In-life studies of
WA 5-15) at ro temperature. Nominal concentrtions to be tested ar delineated In
Table 2 bu the actual concentrtions used for testing wRl be within:l0 percnt of the

target concetrtion.
c Storage and Labeling Requirements of Formulations - StockforuJtios wil be stored

at rom temperature. MinImally, containrs will be uniquely labeled with the name of the
test SUbstanc. the dete of preparation. the formulation cocetrtin, and the study

number.
c Testing Schedule - Samples will be analyzed the day of collecon from the tet

formlation.
ri Replicates - 3 allquolS per sample tested at each analsis time point.

IJ SampHng scedule. - Samples Will be collected for analysis at initation of the stability
stuy (on day offormutation prearllon), then on days 7, 14.21, and 28 of storage (If a
test date falls on a holiday. tesng scheduled for tht date will be carred out on the
closest wor day).

ci For details of the analytical methods se the substance speclc method cited In Table 2.

Page 3 of 5

Data .Analysis:

Th stabilty data collected on days O. 7. 14, 21 and 28 (average of trplicate determinations) for
phenobarbital will be compared to the nominal test concentrtion prepare for the study.
Percent varation from th nominal concentrtion wíl be used to determine Instbilty for
phenobarbl.

Acracy of phenobarbital and linuron formulations will be based on the averae of triplicate
analyses compared to the nominal values.

Homogeneit of the Iinuron suspnsions will be based on comparisons of the averae of
trplicate analyes at each of the two levels within the suspensions.

Acceptance Criteria:

Accptable stbili fo phenObarbitl will be define a5 the concetrllon not varyng more than

10 percet frm the nominal concel'titlon over the 28 day stabilit peno. The Wor
Assignment Leader wil be consulted for a recommded corse of act for any dat found
outside the t10% aceptanc range. If needed, more freuent preparallon of stock soluions
wUl be remended for in.life sties and In-life sampling and testing wil be coorinated to
insure testing Is carr out wihin the viable sample stabnit window.

Acceptable acccy of formulatlon preparations wil be :110 percnt of the taet concentrIon.

The mean Iinuron concenttlins measure at th top 1/3 and bom 1/3 of th suspensions

must be Within 5% of one another (homogeneity). The avera" actul cocentration must be

within 10% of the target concentration for all test results of this study.

Page 161

RTP00004

Page 26



EDSP Study Number: EDSP.515-01

eosp Sludy PItoc:
Worl Aslgmet 5-15
eosp S1dy Numbe EDSP.515-1

Regulatory requIreents:

This study Will be conducted in coplianc with EPA FIFRA Goo Laboratory Praclce (40
CFR. Part 160). An eDSP QA represntati will inspec th study at least once while in-
progréSs and wil audit th data and final report

Page4of5

Report:

A final reort coverig the followg infortion (or both chemicals (where applicable) wil be

issued to the Sponsor Representative (Dr. David Houchens, EDSP Proràm Manager). who will
then forward the reort to the testing laboratories:

ntle Page
Executive Summary
Table of Conents
Introducton
General Methods

Chemical Procurement
Purity
Formulation Prparation (Methods)
Solubilit and Homoeneity
StablDtTesting Pian Design and Detail
Analytical Method

Result
Purity
Formulation Analyis
Solubility and Homogeneity
Analytical Method Validation
Formulation Stailty

Conclusions
Appendices

Manufactrer's Cercates of Analysis
Documet to the Testing laboratories

nUe Page
Table of Cotents
Inlrucon
Neat Chemlcaehicle Storage Recommendations
Dosing Forlation Preparatin Procdure

Dosing Formlation Storage Recmmendations
Dosing Formulation Analysis Proure
Protol
Protocol Amndments
Protol Devitions
Method Ooumenf6
Method Deviations
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EOSP Study Prolo
Work Asignment 5-15
EO$P Stud Numbe EDSP.516-1

Recrds to be maintained:

Page50f5

All recrds, including the proto, any amendments, and the data and fin report, generted
as a result of analys of the tw test substnce evaluated for this study, will be trnsported to
and maintaIned for archival purpses at the following address;

PNNL Records Management
540 Fift Street

Richland, WA 99352
PH: 509.375.2340

--I' ~~
Chemical Repository Study Direcor ~

Ichae Cobb

Chemical Repository Manager ~~
Eric Crece6us, Ph.D.

Sponsor Representative ~~...-
. DavId Houchens, Ph. D.
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PROTOCOl AMNDMET
STUDY NUMBER: EDSP.515.01
AMNDMENT NUMBER: A-1

Page 1 of 3

ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT

STUDY NUMBER: EDSP.515-1 DATE: Seber 8. 2005
AMENDMENT NUMBER: A-l WAUSTUDY DIRECTOR:
NOTEBOOK NUMBER: N1A Dave HouchenllMlçhae Cobb
TITLE OF STUDY: Analysis of Test Substance
for Woi Asnilll$ 6-15
QAPIPROTOCOL 10: WoiAsskinmenl&15
AMENDMENT RELATING TO:
r i IQAP IrllQMP I rxl I Protol
II I SOP I r 1 I Method I. I

ORIGINAL DOCUMENT SPECIFICATIONS:

All protocl detaOs that will be amended are indicated in bold, underined. and in a Georgia font.

1. Experimental Design:

c Solubilty of phenobarbital win be as viuay in the caer atlhe stock
formulation concentration (see Table 2). Liuron ha ben deoruated to be a
swnsion at 20 inf/mL of O.2~% metvleeJIulos. The specfc meth employed for
preparation of the suspension of Iinuron will be the same as the method descr on pages 3
and 4 of the Chemisft Report for WA 2-28 (Revised March 28. 2005).

c: Formulation accracy and homeneity of the linuron SWensions will be tested on
samples collec at liquid levels approximately 1/3 and 2/3 down frm the top of the liquid
level in the colainers (with constant sting durig sampling) using the analytcal methods
referenced In Table 2. sampling will be carred out in trplicaleleve.

o The accurcy of attaining the taret concentration for the formulatio11lhat form
solutions will be veried in trlieate u.'1ini the analcal method reerence inIA

c: Stability test solutions - Stabilty testing of phenobarbital will be carrd out at the stock
concentrion level and the low exposure concentration (as speifIed in Table 2), store In the
dark (I.e., same stoage coitions of solutions employe in the in-life studies of WA 5-15) at
room tem'peratnre. Nominal concentrions to be tested are delineated In Table 2 but the
actal concentrtions used for testng wll be within :t10 perant of the tat concentration.

Q Storage and Labeling Requlremenls of Formlations - Stock formulations wil be store at
rom temoere. Minimally, cotainers will be uniquely labele with the name of the test
substance, the dat of prepartion. the formulation concentration, and the study number.

2. Data Analysis

Homogeneity of th nnuron !IDap-lons will be based on coparions of the average of tnplicate
anlyses at each of the tw leveis within th suspensions.

3. Acceptance Criteria

The mean Ilnuron concentrtions mead at the top i/~ and bottom il'. of the 
suspensm; must be within i;% of one another (homogneity). The overall actal
concentraion must be within 10% of the target concentrtion for all test results of this study.

DATE: September 8. 200

Page 164

RTP00004

Page 29



EDSP Study Number: EDSP.515-01

PROTOCOL AMENDMENT
SruDY NUMBER: eOSP.515-1
AMENDMENT NUMBER: A-1

Pae2of3

AMENDMENT:

Changes are underlined

1. In the Experiental Design Section.

Experimental Deign:

Q Boh IInuron and ohenobarbital are suscensions at the stv concentrations in 0.25%
methvlcellulos. The speif method employe for preparation of the suspension of 'inuron
will be th same as the method described on pages 3 and 4 of th Chemistry Repo for WA 2-
28 (Revied Maroh 28, 2005).

ti Fonnulation accracy and homogeneity of the Ilnuron and phenobarbital suspensions will be
tested on samples colectd at liquid levels approxImately 1/3 and 21 down from the top of
the liquid level In the cotaners (with constnt stlTng during sampling) using the analytcal

methods reference in Table 2. Sampling will be earned out in lrplicate/level.
Q Stability test solutions - Stabilit testig of phenobrbitl will be calTed out at the stock

concentron level and the low exposure cocentrtion (as specied in Table 2), stored in the
dark (i.e., sam strae conditins of solutions employed in the in-life studies of WA 5-15) atg

to 8 decre C. Nominal concentrons to be tested are delineated in Table 2 but the actual
concentrtins used for teting will be wiin :110 percent of th target cocentrtion.

o Storage and Labeling Requirement of Forlaions - Stoc fonnulatlons wI/I be stoed at i.
8 dearee C. Minimally. containers will be unIquely labeled with the nari of the test
substance. the date of prparaOon, the fonnulation concentraUon, and the study number.

2. Data Analysis

Homoeneity of the linuron and ~henobarbital suspensions wil be base on comparisons of the
average of trplicate analyses at each of the tw levels wIthin the suspensions.

3. Acceptance Criria

The mean IInuron an Dhenobarbltal concentrOons measured at the to 1/3 and bottom 1/3 of the
suspensions must be within .1 of one another (homoeneity). The overall actual concetrtion

must be within 10% of the target concetration for all test reults of this study.

REASON FOR CHAGES:

,. During the workup of the materials for the studies, It was detennlned that phenobarital was a
suspension and not a solution at the stdy concentrtions. Th stora temperaure of the s1bllty
sotions was incoectly Identiie as rom temperature and should hae been specied as 2 to 8

degrees C.

2. Wi phenobarbital sho to be a suspension, the homoeneity of th suspension requires
verifiction so this tes was added to the data analysis Sectio. -

3, During melhod venfiction. the noise in the analytca method prved too high to allow for a 5%
range of consistency across the suspensions. The value was incease to 10%.

DATE: Septemb 8,200
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PROTOCL AMENDMENT
STUDY NUMBER: EDSP.515-1
AMENDMENT NUMBER: A-I
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Approvals:

Wor Assignment Leader

Study Director

EDSP QA Represntative

cc: Sand fial apprved copla to:
MSL QA Maager
eosp Ballelle QAM

DATE: Septembe 8, 205
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PROTOCOl DEVTION
STUY NUMBeR: eOSP.51s.01
DEATION NUMBeR; 1)1
DATE: January 10, 2006
Page 10f3

ENDOCRINE DISRUPTOR SCREENING PROGRAM DEVIATION FORM

DATE: Jan 10.20
WAUSTUOY DIRECTOR:
David Ho nslciiel Co

QMP
Metho

ORIGINAL DOCUMENT SPECIFICATIONS:
1. Experiental Design;

ci Sampling sohédule. - SamplØ$ will be collected for analysIs at intiation of the stabilty study
(on day of formulation preparaton). then on days 7. 14.21. and 28 of stge (if a test dale

falls on a holiday, testing scheduled for tht dat wll be carred out on !h closest work day).

Protocl

2. Table 2 of the prtoc liste the CAS number fo phenobarbital as: 7601-&9-0.

3. Study Objective

1. Prepare and va6date an analytl method as required for 8am Qfthe test substances over the
cocentrion range neeed to measure 'the talUet stock cocentrtion and the low exposure
cocentrtion (if sensltvíly allóws).

4. Acoopttlnce Critera: .
Th& men linuron and phenobiiilal'cocentons measure at the top 1 f3 and bott 1/3 of
the suspensions must be withIn 10% of one another (homogeneity). The overall actual
concentration must be wihIn 10% of the ~rgei concentration tor all tet results of this study.

DEVIATION:

1 A. The phenobarbital stabilit study at Ihe 20 mgmL ~vet wa~ termnated afl~~na~s~s,9. the day21 sample. ,"0 ~ .\\ . \ """")."~'''' ,I: ..~.
1 B. AnalysiS of the day zero. 5 mg/mL phenobarbilal, stabìlty study sample did not provide usable

results. The day zero samle analysis was fepealed on the followng day with viable result.
This altere Ihe stabilit study monorng Interals 10 1. 7. 14, and 21 days for the 5 mgmL
sample. The enalis was telnaled on day 21.

2. The corec CAS number for the phenobarbital Is: ~
3. The !inuren method. developed for a previous study was not validated with an MOL and spikes

prir to analysis of the forulallon.

4. The phenobarbllal formulation yielded concentrtion that fell out of the 10% agreement
(homoeneit) spcifcaion (fOf the 5 mgfmL day 0 determlnaiion and the 20 mglmL day 7
determnation).

,", ::~.~-.':~:~\~~.:. ; :.~:~¿:/~;;'~'.'.'. . ~'.~~~~~l¡~:1~)fl&:'t;:¡li+if:~N,.~ ;.~~::~~;:.~j;'F~(~~~;~~:(1l:~:~.J~i~Zf;:~.~\~(7'~ ..~: .'~:: " :,:~ ~7~::;'~~~r';"£ '~~.~u~t.~;:'-'.'.. ;.~',k:~5
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~.

PROTOCOL DEVITION
STUDY NUMB!:R: !:OSr- .515.01
DeVIATIN NUMBER: 0-1
DATE: Janry !D. 200
Pago2of3

REASON/IMPACT:

1A. The 20 mgml. phenobarbital test solution remained within the acctable stabilty recovery range
at the 14 day sampling interval but fell below the accptable stabilty range al21 days. As a
result of thse findings, the Work Assignment Leader approved termination of the stabilty testing
al21 days. The 20 mgml. phenobarbital sample in 0.25% melhyfcellurose was deemed stable

for 14 days.

t B. Due to poor ass performance on day zero, the 5 mg/mL. sample was rerun on the following

day. The 5 mgmL phenarbital let solution remained within the accptbl slabilit recvery
range al the 14 day samplIng interval but fell below Uie accptable stabilty range at 21 days. As
a reUlI ofthes9 findings. the Wor Assignment Leader approved termlnalion of the stabilit
tesUng 8121 days. The 5 mgml. phenobarbital sample In 0.25% methylcelulose was deemed
stble for 14 days.

2. Used a previous prolocl as 8 template for the 5-15 prolocl.and inadvertenlly left the CAS
nuber from the previous study In place. No Impact.

3. The linur concentrations evluate in the study were at a level where substantial dilutons wee

required pnor 10 analyis. The systim was not challenged from a sensitivity perspective so the
MDL stuy wa not carr out to redce tle expended on the project. The forulations were
teste without a standard method validation with every expectation 01 good results and saving

'.: .study hours. The fomiulaoi result demostated goo recoveries so the shortcut in this case
was Justlfed. No impact.

4. Of th 6 hoogene measureents carrd out on Uie phenobarbitl foulations. 4 of them
mel th 10% agreement specifcation and two were out (13.2% for the 5 mg/mL solution on day
zero and 11.5% for Uie 20 mg/mL. lWspension on day 7). The analyical method was somewhat

. nolsy and thugh these 2 homogeneity results fell out of spec. all the recovery determlnallons
met the 90% to 110% requirement Based on routine peormnce of the analytical method. the
spefication was set to low Bnd should have been set at + 1-15% agreement. No Impact on
validity of data and conclusions.

PROPOSED CORRECTIVE ACTION AND SCHEDULE FOR COMPLETION:
None, beond this documentation.

ACTIONS TO PREVENT RECURRENCE;
None. beyond this documentatfon.

.

.,
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PROTOCOL. DEVTION
STUDY NUMBE EDSP.5t5-f
DEIATION NUMBER: 0-1
DATE: Jlluaiy to. 20
Paga 3 Qf 3

Approval:__""l.~ ~
Study Díreclor ~ _
EDSP QA Representative ~~ S ~

MSL Laborator Olreclor ~ ~.4~"

EDSP Program Management ()p~

EDSP Battelle QAM : .t..\_..~ iPc,Qi x:.L
"-

co: Send Rnal approved coies to:
MSL QA Mana~er
EDSP aalleDe OAM
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APPENDIX C

ANALYTICAL RESULTS OF STABILITY TESTING
(Note: All calculations were conducted at full precision in a spreadsheet.)

!~\Wir~henobarbl'" Slab;i~R~ltin Melh~C_.IIUIo~.,~~'~~,~,: m .hn suoro,oniN~;,;""" rÇ1lH:¡¡ilnii":;:~ ok ,.....:t.,,1.; . "':~liih~b~it1~~; ,lSit~~øe:"j .Id:d:y~~~j;:i'd
.... ..(P I) '. 'r. ...... .'.'. ..... .'. . ""'. "'(P9'itl) ..'
.. ." .., . ..-..:..- .'.. :. :.".:.:...:.". ....' .... .

'.,'...'...'.."....,.'....'......... .' d:¡)J: .' ..Y ...;'(ûglmif.,~.,,~.,.. .,.".";;,."...,,... ...." ,.1...........,....,........'..:".:.".C:.:.' .... "'. n_._.__.___ ... :.....:.:. '.:.,:.:.:.,.,.:...::..:.:...':....... .,
5010.5 Phen5 T 1 R-1 911612005 4928.13
5010.5 Phen5 T 1 R-2 911612005 4014.83 4575.35 91.32% 10.73%
5010.5 Phen5 T 1 R-3 911612005 4783.11
5010.5 Phen5 B 1 R-1 911612005 6617.12
5010.5 Phen5 B 1 R-2 911612005 4641.06 5220.53 104.19% 23.28%
5010.5 Phen5 B 1 R-3 911612005 4403.40
5010.5 Phen5 T 2 R-1 912212005 4407.82
5010.5 Phen5 T 2 R-2 912212005 5635.33 4858.00 96.96% 13.92%
5010.5 Phen5 T 2 R-3 912212005 4530.84
5010.5 Phen5 B 2 R-1 912212005 4777.64
5010.5 Phen5 B 2 R-2 9/2212005 4974.10 4997.89 99.75% 4.66%
5010.5 Phen5 B 2 R-3 9/2212005 5241.93
5010.5 Phen5 T 3 R-1 9/29/2005 4799.77
5010.5 Phen5 T 3 R-2 9129/2005 5084.23 4876.26 97.32% 3.74%
5010.5 Phen5 T 3 R-3 9129/2005 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 4847.42 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 T 4 R-2 1016/2005 4987.57 3801.39 75.87% 28.10%
5010.5 Phen5 T 4 R-3 10/6/2005 3501.65
5010.5 Phen5 B 4 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

20025.5 Phen20 T 1 R-1 9/15/2005 19740.0
20025.5 Phen20 T 1 R-2 9115'2005 18811.8 19404.23 96.90% 2.65%
20025.5 Phen20 T 1 R-3 9/1512005 19660.9
20025.5 Phen20 B 1 R-1 9115'2005 19399.3
20025.5 Phen20 B 1 R-2 9/1512005 19804.0 19526.40 97.51% 1.23%
20025.5 Phen20 B 1 R-3 911512005 19375.9
20025.5 Phen20 T 2 R-1 9122/2005 19076.8
20025.5 Phen20 T 2 R-2 912212005 15395.7 18417.27 91.97% 14.94%
20025.5 Phen20 T 2 R-3 9/2212005 20779.3
20025.5 Phen20 B 2 R-1 912212005 20305.6
20025.5 Phen20 B 2 R-2 9/222005 21329.3 20550.70 102.62% 3.36%
20025.5 Phen20 B 2 R-3 912212005 20017.2
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-:"'im~m!)"" ..
20025.5
20025.5
20025.5
20025.5
20025.5
20025.5
20025.5
20025.5
20025.5
20025.5
20025.5
20025.5
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Table C1b. Phenobarbital Stabilty Results in
Methvlcellulose Vehicle for 20 m Iml Susp_enslon (continued),,"'_ .¡,;:) ',"i/i' ..'
d.':"..~amp,lel~;_.H"" "..,..'

Phen20 T 3 R-1 9/29/2005
Phen20 T 3 R-2 9/29/2005
Phen20 T 3 R-3 9/29/2005
Phen20 B 3 R-1 9/29/2005

Phen20 B 3 R-2 9/29/2005

Phen20 B 3 R-3 9/29/2005

Phen20 T 4 R-1 10/6/2005
Phen20 T 4 R-2 10/6/2005
Phan20 T 4 R-3 10/6/2005
Phen20 B 4 R-1 10/6/2005
Phen20 B 4 R-2 10/612005
Phen20 B 4 R-3 10/6/2005

,)i1',d ..
...~.....,lùgllf~i~ï....

15888.2
21813.6

20649.2

19974.0

19288.2
19639.8
13205.2

13208.4

15146.7
14613.7
15899.3
13907.1

. .'-".'-""."'-;;- .....,. ,..._~.,._,.,-,,,-,. . .

dÄV:~&ig".
r'lI.ln:lr.... , _.......

.:..~~ó.).

19450.33 97.13% 16.14%

19634.00 98.04% 1.75%

13853.43 69.18% 8.08%

14806.70 73.94% 6.82%

R-1 9/21/2005
R-2 9/21/2005 27118.17 90.58% 6.83%

Un 30 to R-3 9/21/2005
Un 30 bttm R-1 9/21/2005
Un 30 bUm R-2 9/21/2005 27990.63 93.49% 1.66%
Un 30 bttm R-3 9/21/2005

T bl C3 MDL IC ICCV R Ra e and V ecovery anaes
''tê'$''Sùbitj'riÇêd.. :!.:';MitfiiidOitøótlon;.Ulmlf:H j!leitlét\f!RiêÔ:iléìfl~šl¡

Phenobarbital 77.76 ua/ml 99.3% to 103.6%
Linuron not done 97.7% to 1 09.3%

Table C4. Summa of Test Substance Purlt
i:JEDSYHSliB.,rÄNCE ':'¡lQ';'Nt.MBERt.: ..j1':::::CR':øal'ERM' E:O'p'orou-;,'"
Phenobarbital 104K2600 99.98%
Linuron 348-8A 97.69%

Table C5a. Calibration Verification Data for Phenobarbital

9/14/2005
9/14/2005
9/14/2005
9/14/2005
9/15/2005
9/15/2005
9/1512005
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Table C5a. Calibration Verification Data for Phenobarbital (continued)
ld,.,:(~:;". N '

";':,'

,.:""'""
.. Expected !dtiM~~s~ijlf ,,;

....".
.....

ame
I::'..... , ',;'; p~;3~la~~'ta' ;l'l~~~~~~~~'

.,
:'~!~overy"

iyr,;,,:,. ",' '., ,: 1mb .--...
-- . ,.. '.... '.'
,.

WA515-Dhen-2C CC 9/15/2005 20.04 20.39 101.3%
WA515-Dhen-2C CC 9/15/2005 20.04 20.46 102.11%
WA515-Dhen-2C CC 9/15/2005 20.04 20.52 102.38%
WA515-Dhen~ ICV 9/16/2005 20.08 20.42 101.69%

WA515-Dhen-2C CC 9/16/2005 20.04 20.43 101.97%
WA515-Dhen-2C CC 9/16/2005 20.04 20.52 102.38%
WA515-Dhen~ ICV 9/22/2005 20.08 20.46 101.87%

WA515-Dhen-2C CC 9/22/2005 20.04 20.27 101.13%
WA515-Dhen-2C CC 9/22/2005 20.04 20.62 102.89%
WA515-phen-2C CC 9/22/2005 20.04 20.76 103.59%
WA515-phen~ ICV 9/29/2005 20.08 20.14 100.30%

WA515-Dhen-2C CC 9/29/2005 20.04 20.49 102.24%
WA515-Dhen-2C CC 9/29/2005 20.04 20.58 102.70%
WA515-Dhen-2C CC 9/29/2005 20.04 20.69 103.22%
WA515-Dhen~ rcv 10/6/2005 20.08 20.42 101.71%
WA515-Dhen-2C CC 10/6/2005 20.04 20.76 103.58%
WA515-Dhen-2C CC 10/6/2005 20.04 20.39 101.74%
WA515-Dhen-2C CC 10/6/2005 20.04 20.51 102.36%

WA515-lin IVC
WA515-lin-1C CC
WA515-lin-1C CC

Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital
Phenobarbital

5014
5014
5014
5014
5014
5014
5014
5014
5014
5014
5014
5014
5014

9/14/2005 4829.57

9/14/2005 4782.08

9/14/2005 4907.14

9/14/2005 4596.80

9/14/2005 4921.34

9/15/2005 4749.35

9/15/2005 4570.97

9/22/2005 4781.64

9/22/2005 4604.21

9/29/2005 4658.95

9/29/2005 4399.57

10/6/2005 3109.98

10/6/2005 2937.69

96.32%
95.37%
97.87%
91.68%
98.15%
94.72%
91.16%
95.37%
91.83%
92.92%
87.75%
62.03%
58.59%

Note: no spikes done with the Iinuron 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, diy, 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

ANALYTICAL METHODS EMPLOYED BY THE CHEMICAL REPOSITORY FOR WA 5-15
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EDSP.H4~3-0 Study Protoco EDSP.515-01 Page 2 of 6

ANALYSIS OF LINURON IN MEmYLCELLULOSE USING RPLC Wl UVMS
DETEON

1.0 SCOPE AND APPLICATION

This method descrbes the determination of linuron in 0,25% water solutin of
methylcellulose using HPLC/UVNi detetion. The method was developed for use In th
anlyis of phenobarbital for the EDSP progra. The eluent use is an acetonltrleJater
solutin.

2.0 DEFINITIONS

InItial Calibratlon Verlfiction
(ICV)

A standard made from a neat mateal prepred
separately from the calibration standar. Used to
verify the calibration solutons. The neat material
employed for preparatin of the iev can be frm the
same sourc malerial used for calibration.
A mId leve calibration standard nin every after every 10
samples to ensure the Instrment remains In calibration.

Continuing Calibratlon
Vetication (CCV)

3.0 RESPONSIBLE STAFF

Rasaarchrrrecnlcn - sample preparation.
Analyst - analysis, calculations
QA Manager or Reprsentae. data verifiction

4.0 ANf\L YSIS

4,1 Hardware and Reagent

Balanc capable of weighing to 0.0001 g
High performance liquId chromatoraph Agilent 1100 or equivaent
Phenomenex SYNERGI4¡i Hydro-P 80A 250 X 4.6 mm 4f. HPLC
column or equivalent.

- Actonllrile. HPLC grde or better.

tI(A ~ PlleReliaFblt1. 98% purtly or better.
~~ 1.8mL ila Is
~ 1 liter amber bolt wi Teflon lined lid.

- Variable positive dIsplacment PipeUer. to pIpette 0.1 mL and 0.010 mL.

Volumetr l/asks

4.2 HPLC Mobile Phase (ElUent)

4.2.1 The mobile phase is 60% acetonlrle and 40% water. This can be made by
mixing 600 ml of acetonitre with 40 ml of water or can be mixed by th HPLC
equipment
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EDSP.H4..33-0 Study Protocol EOSP.515-01 Page 30f6

4.3 Calibration Soluion

4.3.1 A 5 paint curve is used to cabrte the HPLC over a range that will bracket the
concentrtion in the stabßit te. To strt, a stoc is made at a conctrtion

of àbout 1000 lig1mL. Approximately 0.0500 gras is weighed into a 50 mL

voumetrc flask and dilute to the mark wlth acelOntrlle. Record exact
information and give the solution a unique iden1ifyng labeL. Pour the soluton
into an appropriate size amber vial with a Tefon lined lid, Stabilit of the
caibration solulìons should be Vlrifed atlh end of the test by the analysis of a
new (freshly made) soluon prepared from the neat material and compared to
the calibration solutions.

4.3.2 SeriaRy dilute th solution made in 4.3.1 to make standards raing frm 0.05
pgl mL to 5 Iig/mL using a solution that will mimic the eluent, 60% acetonite.
40% water.

4.4 HPLC Setup

4.4.1 The HPLC pump is set up to pump at 1.0 mLlmin. The mobDe phase (eluent) Is
degassed using either helium sparglng ~egasser. The pump run
time should be se tOß''nllul8S. . Ji ~¡Jfir

4.4.2 The autosampler Is se up to Inject 100 iiL. II loop is installed. See

Instrment manual for setup details. The autosampler Is then set to flush the
cominated surfaces with acetonitrile.

4.4.3 The column used is a Plinomenex SYNERGI 4", HydroRP 80A 250 X 4.6 mm
4.. HPLC column or equivalent. Prssure limit on the column Is 3000 PSI
(,,210 bar).

4.4.4 The detector (either a UVMs or a diode arry detector) set to a wavelength of
250 nm. .

4.5 Analysis

4.5.1 Pri to the analysis of any samples Iinearlly must be demonstrated. A~'Pgi?! ~ - .J
curve is run (minimum of a 4 point curve is needed). An.. value ofte'itê il1f

than 0.995 Is necessaiy before analyis can bein. ,
4.5.2 Onc th caibration Is done, if posible it must be veried with an inltla 1.n'1

cabrtion verification sample (ieV). An Independent solution Îs made end

diluted to the prper concetration so that It Is within the calibration range. This
saiple Is ru and th value obtained should be within 10% of the exped
vaue,

4.6.3 After the calibration is veried. a continuing calibratin vericalln (CCV)
sample is run. This sample Is usuall one of the mld-Ieiiel calibrators. The
value obtained shoutd be wiin 10% of the exctd value. A CCV should be
run afr eveiy 10 samples.

4.5.4 A blank should be prepard with eac sampling. The blank is the matx diluted
as the saples. for this stuy, -1 ml of a 0.25% methylcellulose in water

solution is placed In a 25 mllllumelrc ftsk and diluted to the mark wßh
acetonible. 0.01 ml of this is placed into a 1.8 mi autosapler vil and diluted
with 0.99 ml of 60% acetonirile, 40% water. The blank should be -: 3X MOL
(see~.I(~~.J -, ~
~ fj,~
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EDSP.H4033-O Study Protocl EOSP.615-1 Page 4 of6

4.5.5 Metho Detectn Limit (MOL) Is determined by preparing a sample at a low
concetion, usIng similar leclnlques as used to ana~e the low

concenttIon stbility sample. This is done 7 times and the MOL is the

students T (3.143 fo 7 repRcates) times the standard deviation of th seven
replicate runs. An MOL should be perfored prior to the analsis of any
sample for Ilnuron. Samples with no peak or quantlaUng at a valUé le thn

th MOL WILL be reported as the MOL and flagged wI!h a 'U.

4,6 f.

4.6.1 Purty Is detemine by running a sample of the material1hat is at or near the
top of the demonstated lineari of the system. All the peaks in !he pur
chromatogra are summed. The peak coesponding to the linuron is then
compred to all the o!her peaks and !he puri Is the area of the Iinuro peak
divided by th sum of the tolal area in th chromatom (prested as a
percntage). A blank Is run prior to the puri ru and the peaks In the purity
run that correlate to peakS in the blank run are eliminated fr the calculation.

This purity should be 98% or greater and should compare favorably to the
puri frm the vendor. Note: the limitation of usin a UVNls detector for purity
is that one cannot be certain that the Impurltes will absorb al the same
wavelengt. This purity represents an estimation.5.0 STABIUTY J &/~~

5.1 A 2.5 gI (0.25%) methyl cellulose solulion is prepared by,-ldlng of deionized
water to a 11il nask. This souUon should be preared.~'~ìay In advance of use.

The flask is place on a hol plale and a stir bar added, While the solution Is being
stirred, add 2.5 grams of methyl cellulose and then heat the solution to boUing. This
pross should be closely monitored as the soltion must be removed from Ihe hot
plate Immediately when boiing is observed so the maleral doesn'I boll over. Allow
the hot plate to cool. !hen replace the methyl cellulose solulion on the plate and stir
th solut for about 2 hours (to altain clarity). The solution Is Ihen transferrd to a 1

liter volumeLrlc: flask and diluted to the mark with dalonlzed water. The solution may
be slighLly cloudy at this point but wil become clear by the next day. Store !he
solution at 2 to B degrees C.

5.2 Prior to use, the Iinuron is screene so thaI a unifnn suspension can be prepad. A
six ¡ncl rond 180 pm scre is set up with a collection pan and a cover. Thellnuron
Is placed on the scen and the screen shaken to push the Ilnuron through th
scren.

5.2 A 30 mg/mL suspension is made by welghlng 6 grams of Iinuron Into a 250 mL amber
botle with 200 mL of the methyl cellulose solution prepared In seion 5.1 (use 8
graduated cylinder to add !he methyl celulose soluton). The slurr Is stored 812 to B

derees C.
6.3 Llnuron has Qmlted 80Iubilily in the methyl cellulose solution and the result Is the

fonnatlon of a suspension. The 250 ml amber botte is supplied with a slir bar. The
suspension is removed frm the refrigerator and placed on a stir plate and sLirred to
suspend the UnuI'n and wann the sample. SlIr suspensin for about 60 minuLes prior
10 sampling, stirrng should be vioroll enough to show a slighl voex, it should not

be stirred so vigorously that air is asplrad inLo the solutin (this may cause foamIng).
Visual Inspecon should show an evenly distributed suspension. Sampling Is done by
taking Irlple 1 mi allquots. A 3 mJ syrige equippe with a 3.5 inch needle of a wide
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bo (17 gauge or wider) is used to collect the sample. A 25 ml volumetncflask Is
tared and usng th syrnge about 1 ml of the stabDIt suspension is placed Into the
volumetrc flask and a weIght deterined (and recrded). Sampling Is don at 2
levels In the suspensIon. the first trplicte Is taen at a depth of about one thrd of the
distance from the top of the suspensio. A sec trplicate saple is taken from
about tw thirds of the way down from the top of the suspension. The volumetrc flask
Is then filled to th mark with acetontle. The flask is agitated and 0.01 mL Is
removed and placed Into a 1.8 mL autosmpler vil wlth 0.99 mL of the mobile phase
(see 4.2.1). Cap the vial and mix byagltallng.

5.4 Slurres are store In amber bottes at 2 to 8 derees C.

5,5 Samples should be analyzed on the day of sampling, but If this Is not possIble,
samples shoul be stored at 4' C. until analysIs. If samples are not analyzed on the
day of sampling, the acual analysis date and storage condlUons shall be

documented.

6.0 DATA ANALYSIS AND CACULATtONS 

6.1 PrIor to analysis of any samples, the instrument is caUbrated wlth a minimum of a 4
point curv. Exteral standard calculations will be perfnnd. All calculations are
done using chromatoraphy sofre supplied wlth the Instnenl If the softre

allows the input of a multplier, determine and enter a muHipller so that the output
reflects the cocentrati In th stabilty sample. For the linuro suspension, about 1

mL of the stabilty sample is dDuted wlth 25 mL of aceonllrle, then 0.01 mL or this
solution is diluted to 1 mL with mobile phase. A density of 1 is assumed for th 0.25%
methyl cellulose and the weight In grams Is equal to the volume in millliters. The
muniplier is determined by divding the dilution factor of 260 (0.01 ml of a 25 mL
soluton taken to 1 mL) by the volume of the stabilty solution removed. Calibrtion
curve fits can be set to eiter linear or non-lnear (quadratic fit), past exprience
indicates that even though the calibration meels linearity criteria. the quantification Is
improved wi a nonlnear fit.

7.0 QUAliTY CONTROL ~ ~
7.1 A blank is prepa$6d ea~ng. lhs blank js the methyl celulose soluUon

procesed identicl to the stality soluton. If background leve ar sufclenUy high
(I.e., greater tha x MOL), \h value may be subtrctd from the values obtane for
samptes analyzed with that batch. Processing of these samples Is ver stright

forwrd, therfore spikes are. optional.

7.2 An initl caUbratlon verication (lev standard wHi be analyzed followng th
calibration curve. Cotinuing caibtin verication standards (CCVs) will be analyzd
afer every 10 samples. Al saples should be brcketed wlth a valid CCV. If a CCV
fails. peiorm sytem maIntean, recalibrate and rerun the samples not brackted
wih 8 valid CCV.
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B.O SAF

All anlys followng this proceure should be aware of routine laborary safty coces.
Including all safety protocls rearding use of chemicals, including the following:

.. Gloves, protectiiie clothng and safety glasses should be worn whn handling samples
and chemicals.

9.0 TRAINING REQUIREMENTS

10.1A1lsta perfonning this analyis should first read this produre and conduct their first
analysis under the supervslon of a staff member who has had previous experience
conducting this or a similar procure. Staff should demonstte prociency In the
pros prior to perfonnlng the work.

10.2AII staff should have received training in the handling of chemicals and the use of
fume hoos,
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ANALYSIS OF PHEOBARBITAL IN METCEVLOSE USING HPLC wmi
UVNI DETECTION

1.0 SCOPE AND APPliCATION

This method describes the determination of phnobarbital In 0.25% water son of
methylcellulose using HPLCJWNis deteçon. The met was develope for use in th
analysis of phenobarbitl fo the EDSP program. The eluent used is an acetonitleater

solution.

2.0 DEFINITIONS

Initial Caibration Verificaion
(ICV)

A standard made from a neat materal prepared
separately from the çalbrllon standards. Used to
verify the calibrtion solutons. The neal materil
employed for preparation of the iev can be from the
same sourc materil used for caibrati.

A mid level calibration standard run every after every 10
samples to ensure the instrment remains In calibratin.

Continuing Calibratin

Verliction (CCV)

3.0 RESPONSIBLE STAFF

ResearcherlTechnician . sample preparation.
Analyst - analy$s. calculatins
QA Manager or Representtive - data verification

4.0 ANAL VSIS

4.1 Hardare and Reagents

Balance capable of weighing to 0.0001 9
High perforanc liquid chromatoraph AgUent1100 or equivalent

Phellenex SYNERGI4¡. HydroRP 80A 250 X 4.6 mm 4ii HPLC
column or eqivalent.

Acenilrlle, HPLC grae or better.
Phenobarbitl, 98% punt or better.
1.8 mL vils

1 liter ambe botte with Teflon lined lid.
Varible poiti displacment Pipettrs. to pipett 0.1 mL and 0.010 mL

Volumetrc flsks

4.2 HPLC Mobile Phase (Eluent)

4.2.1 The moblJe phse is 50% acetonln1e and 5OÁl water. This can be made by
mixing equal volumes of acetonitre and water or ca be mixed by the HPlC
equipment.
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4.3 CalibratIon Solon

4.3.1 A 5 point airv is used to calibrate th HPLC over a range !hat WILL bracket the

concentratin in the ttability tests. To start. a stoc is made at a concentratin
of about 1000 IlglmL. Approximately 0.0500 grams is weighed Into a 50 mL
volumelnç flsk end dilute to th mark with acelontrlle. Recd exact
Infor.tion and gIve the solution a unique identig label. Pour Uie solution

Into an apprriate siz amber vlal with a Teflon lined lid. Slablfty of th
calibrati soluons should be verifed at lhe end of Ui test by Uie analysis of a

new (frshly made) soutio prepared from Ihe neal mateñal and çopared to
the calibratin solutions.

4.3.2 Serially dOule the soluton made in 4,3.1 to make standards ranging from 1 iigl
mL to 200 lig1mL usIng a solullon that wll mimic th e1uenl, 50% acetonite.
50% water.

4.4 HPLC Setup

4.4.1 The HPLC pump is sel up to pump at 1.0 mUmin. Th mobie phase (eluent) is
degasse usin ei!her helIum sparging or a vaaium degassr. The pump run
time should be set to 8 minutes.

4.4.2 The autosampler is set up to Injec 5 ilL. A 100 ilL loop is installed. See
instrument manual for salup details. The autosampler is then set to flush the
contaminated sunaces with acetonitrle.

4.4.3 The column used is a Phenomenex SYNERGI 4¡. Hydro-R aOA 250 X 4.6 mm
4¡. HPLC column or equivalent. Pressure limit on the column is 3000 PSi
(-210 bar).

4.4.4 The detecor (either a UVNis or a diode arry detector) setto a waveJengUi of

225 nm.

4.5 Analysis

i. ~ 4.5.1 Prior to the analysis of any samples. "nearlly must be demonstrted. A 5 point~iv is run (minimum of a 4 point curv is needed). An.¡ value of greter
~ \ti.995 is necsary befor analyis can bein.
, 4.5.2 Onc the ca6bralion is doe, if possible It must be verrie wih an iniUl

\,,:qt l calibratin verication sample (ICY. An Independent soluton is made and
\'~ diuted to the proper concntrtion so Uiat ills wiUiln th calibrtion ranga. This

sample is run and the value obtained should be wlln 10% of the expected
value.

4.5.3 Afr the calibration is veied, a contiuing caliration verication (CCV)
sample is run. This sample is usuany one of the mid-level cafibralors. Th
value obtained should be wihin 10% of th expected va. A CCV should be
ru after every 10 samples.

4.5.4 A blank should be prepared wi each sampling. The blank ;s the matrix diluted
as the samples, for thIs stdy, -1 ml of a 0.25% methylcellulose in water
solun is place in a 25 mt volumetric flask and diluted to the mar\ with

acetonitrle. 0.1 ml of this is placed jnto a 1.8 mt autospler Vial and diluted
wit 0.9 mi of 50% acetonitr, 50% water. The blank should be .: 3X MDL

(see 4,¥1.,

C~
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4.5.5 Method DetecUon LImit (MOl) is determined by prparing a sample at a low
concentrtion. using similar techniues as usd to analye the low
concentration stabilty sample. This is done 7 times an th MOL is the
stuents T (3.143 fo 7 replicates) times th standar devition of the seven
replicte runs. An MOL should be perfonn prior to the analysis of any
sample for phenobarbital. Samples wi no peak or quantitating at a value les
Ulan the MOL will be reported as th MOL and flagged wi a .U.

4.6 f!

4.6.1 Purity Is determined by nirmln a sampie of the material that Is at or near the
top of the demonstr flneartty of th system. Al the peks in Ule puri
chromatogram ar summed, The peak corrpoding to the phenobarbital is
then compared to all the other peks and th purtty is th area of the
phenobarbitl peak dived by th sum of th total area In the chromatogram
(presented as a percentge). A blank is run prior to the puri ru and the
peaksln the purity run tht correlate to peaks In the blank run are eliminated
frm the calculatin. Ths purity should be 98% or greate and should compare

favorabl to the purity from the vandor. Note: the limittin of using a UVMs
deteclorfor puri is tht one cannot be certin tht the Impuries will absorb at

the same wavelength. Ths puri repreents an estimation.

5.0 STABILITY ~l ii?rla61.
5.1 A 2.5 gI (0.25%) methyl cellulose solutin is prepared byjddlng L of deionid

water to a 1 liter flask. This solution should be prepredZday In advance to use.
The flsk Is placed on a hot plate and a sUr bar added. While the solution Is being

sUrred. add 2.5 gras or methyl cellulose and then het the solUlon to boilng. This

process should be closely monit as the solution must be removed from the hot

plate immediately when boling is obsrved so th material doesn't boll over. AUow
the hot plate to col, then replace th methyl cellulos solution on the plate and str
the solution for about 2 hours (to altaln clarity). The solution is then Irnsferd to a 1
lier volumetrc flask and diluted to the mark wi deionized water. The soluton may
be slightl cludy at this pont but will become der by the next day. Store the
solution at 2 to 8 dagrees C.

5.2 Prior to us, the phnobarbilal is scned so that a uniform suspension can be

prepare. A six Inch round 180 IJm screen is set up with a collectn pan and a cover.
The phenObaitl is place on th scren and th scren shaken to push the
phenobarbitl throuh th scn.

5.2 stbility for phenobarbilllls to run for 28 days. Tw stabilty sunsions are
prepared, A 5 mgfmL susnsion Is made by weighing 1 gram of phenobarbital Into a
250 mL amber bottle wi 20 mL of th methyl ceulose solullon prepare In secton
5.1 (use a graduated cynder to add the methyl cellulose solutn), A 20 mgfmL
suspension Is prere by weighi 4 grams of phenobaitl into a 250 mL amber

botte and adding 200 mL of the metyl cellulose solutio (seon 6. t). BtOODity

solutions are store at 2 to 8 degre C,
5.3 Phenbatal has limited solbilty in the methyl cellulose solution and the reult Is

the formtion of a suspesion. The 250 ml amber botte Is supplied with a stir bar.
The suspesion is reove from the regerator and place on a stir plate and sti

to suspend the Phenoarbitl and warm the sample. Stir suspension for about 60
minutes prior to sampling, sting should be vigorous enough to sho a slight vortx.
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it should not be stirrd so vigorously that air Is aspirated Into the soluon (this may
cause foaming). Visual inspecon should show an evenly distrbuted suspension.
Sampling Is done by taking trple 1 ml ariquots. A 3 ml syrnge equippe with a 3.5
inch needle of a wie bo (17 gauge or wider) is used to colect th sample. A 25 ml
volumetr flsk is tared and using the sye about 1 ml of th slabilty suspension is
place into th voumetr flask an a weight determined (and recorded). Samplng is

done at 2 levels in the susion; the firs tñlicle is taken at a depth of abo one
th of the distnce fr the top of the suspensio. A seco tnlicle saple is
taken from abo tw thirds from th top of the suspensin. The volumetrc flsk Is
thn filled to th mark with acetonlrile. The flask is agitated and 0.1 mils reove
and place Into a 1.8 mL autsampler vial with 0.9 mL of the mobile phase (see
4.2.1). Cap the vial and mix by agitating.

5.4 Stabilit solutions are stord in ambe bottes at 2 to 8 degrees C,

5.5 Samples should be anlyzed on the day of sampling, but if this Is not poble,
samples shuld be stored at 4. C. unlD analysis. If samples are not anayzd on the
day of sampling. th actl analysis dale and storage conditons shall be

documented,

6.0 DATAANALYSISANDCALCULATIONS

6.1 Prir to analysis of any samples. the instrnt is calibrated with a minimum of a 4

pofnt CUe. Exerl standard calculations will be penormec. All calcualins are
done using chromatography softre supplied with the Instment If the softre

allows the input of a mu16pller. deterine and enter a multiplier so tht the output

reflects lh concntration in the stbUlt sample. For phenobarbital. stabilty. abt 1
mL of the stabilty sample is diluted wlt 25 mL of acetonitrle. then 0.1 ml of this
solution Is diluted to 1 mi with mobile phase. A density of 1 is assumed for lh 0.25%
methyl celulose and the weight In gras is equal to the volume In mllJliters. Th
multiplier Is determined by dividing the dilution factor of 250 (0.1 ml of a 25 ml solullon
taken to 1 mI)by th volume of the stilty solution. Calibrtion curv fils can be set

to either linear or no-lnear (quadrati fit). past experience indicates th eve though
~~~ calibratio meels IInearit~ quantification is improved with a non.linear

7.0 QUALITY COROL ,. ~
7.1 A blank Is prepa= each sampling, this blank is th methyl cellulose solullon

prossed /danti to th stability solution. If backround levels are sufcientl high
(i.e., greater than x MOL), this value may be subtrcted frm th values obtIned for
saples analyzed wi that batch Prssin of thse samples is very stright
ford. therefore spikes are optinal.

7.2 An Inltal calibration verifition (ieV) standard will be analy following the
callbralln curve. Conllnuln calibrtion verication stadards (CCVs) will be aned
after eveiy 10 samples. Al samples shld be bracketed with a valid CCV. If a CCV
falls, penrm system maintenance. recalibrate and reru th samples not bracketed
with a valid CCV.
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8.0 SAFEl

All analysis following this prdure shold be aware of rotin laborator safety conces,
Including all saety protols regarding use of chmicals. including the followng:

· Glov, protectve clothing and saty glasses should be wor whn handling samples
and chemicals.

9.0 TRAINING REQUIREMENTS

10.1AII staf perfrming ths analysis should fit red this prceure an conduct their fit

.analyls under the supervion of a staff member wh has had previous exprince
conducUn th proure. Staff should demonstrate proficiency In the prss pri

to perrming the work.

10.2AII staff should have reived training in the handling of chmicals and th use of
fume hos.

Table 1. Summa
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APPENDIX F

ANALYTICAL METHOD DEVIATIONS

The following method deviations were filed:

1, EOSP.H4-033-01 - Section 4.5.5 of the method outlines the procedure for carrying out an
MOL. An MDL was not done for the Linuron method. The low calibration standard was used to
determine that system sensitivity was suffcient 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 results. As a result, to minimize hours expended on the project, the analyst decide to
bypass the MOL determination.

Page 187





RTP00004

APPENDIX 5 - ANALYTICAL REPORT

CONCENTRATION AND HOMOGENEITY

Page 188





RTP00004

..~
CHARLES RIVER

LABORATORIES
Precfinical Services

FINAL REPORT

METHOD VALIDATION AND FORMULATION SAMPLE
ANALYSIS FOR CHARLES RIVER LABORATORIES

PRECLINICAL SERVICES

Submitted to:

Charles River Laboratories

Preclinical Services
905 Sheehy Drive, Building A

Horsham, Pennsylvania
19044-1241

Submitted by:

Charles River Laboratories

Preclinical Services
57 Union Street

Worcester, MA 01608

Report No, RTP00004AA-05-ll04

Page l of6l

Issue Date: March 31, 2006

Page 189



RTP00004

Project Number: RTP00004AA
Final Report

Page 2

For Charles River Laboratories Preclinical Services

TABLE OF CONTENTS

Page No.

1. List of Tables, Figures and Appendices............................................................ 4

2. Approval.. ................. ...... ........... ... ........ ....... ..., ....... ........, ...... .......... ..... ......... ... 5

3. Compliance Statement........... ........................ ................................................... 6

4. Quality Assurance Statement............................................................................ 7

5. Contributing Personnel.......................... ................. .......................................... 8

6. Analytical Reference Standard Characterization/Stability ............................... 9
6.1. Characterization and Stability ........... ... ............................ ................. ................ 9

7. Archival Storage ........................... .................................................................. 10

PART A: Method Validation and Formulation Sample Analysis for Linuron in 0.25%
Methy lcellulose................................................................................................................. 11

8.

9.
9.1.

10.
10.1.
10.2.
10.3.
10.4.
10.5

11.
11.1.
11.2.
11.2.1.
11.2.2,
11.2.3.
11.2.4.
11.2.5.
11.2,6.
11.2.7.

Abstract..........................................................,............................................,... 11

Introduction...........................................,......................................................... 12
Experimental Design....................................................................................... 12

Materials and Methods.................... ................................................................ 12
Computer Software......................................................................................... 12
Instrmentation................. ................................... ..................................... ...... 12
Preparation of Reagents and Standards .......................................................... 12
Analytical Formulations for the 0.3 mg/mL Dilutions ................................... 12
Preparation of Dose Formulation Samples .....................................................13

Results and Discussion................................... ...................... .......................... 13
Method Development........ .... ..... ... ..... .................. ......... ....... ..................... ...... 13
Validation Results........................................................................................... 13
Recovery.... ......... .............. ......... ... ..... .......... ........... ..... ......... ............. ........ .,... 13
Linearity .............. ............. ............................................................................... 13
Accuracy. ... ....................... ............ ........ ....... ............. ....... .......... ..... ................ 13
Precision..... ......... ................. ............... ........ .... .................................... .......... ,. 14
Sensitivity ........ ............................................................................................... 14
Specificity.............................,......................................................................... 14
Summary ....... ... .................,....... ..... ......................... .............. .......... ...... .......... 14

Page 190



RTP00004

Project Number: RTP00004AA
Final Report

Page 3

For Charles River Laboratories Preclinical Services

11.3.
11.3.1.
11.3.2.

Concentration and Homogeneity Results ....................................................... 14
Concentration.............................................................................. ........ ....... ..... 14
Homogeneity............................................................................................. ...... 14

PART B: Method Validation and Formulation Sample Analysis for Phenobarbital in
0.25% Methylcellulose ........................... .................. ........................................................ 15

12.

13.
13.1.

14.
14.1.
14.2.
14.3.
14.4.
14.5.

15.
15.1.
15.2.
15.2.1.
15.2.2.
15.2.3.
15,2.4.
15.2.5.
15.2.6.
15.2.7.
15.3.
15.3.1.
15.3.2.

Abstract............................................................................,.............................. 15

Introduction............ ......... ................................ ................................................ 16
Experimental Design..................... .................................................................. 16

Materials and Methods.............................................................................. ...... 16
Computer Software... ..... ... ... .......................... .......................... ....... ...... .......... 16
Instrumentation.. ................. .....................................................,...................... 16
Preparation of Reagents and Standards ............................... ........................... 16
Analytical Formulations for the 0.8mg/mL Dilutions ....................................16
Preparation of Dose Formulation Samples .....................................................17

Results and Discussion................................................................................... 17
Method Development............................... ....................................................... 17
Validation Results.................................................. ..................... .................... 17
Recovery ......................................... ....................... ......................................... 17
Linearity......... ............... ............................................................ ....... .......... ..... 17
Accuracy....................... ..... ................... ...... ......... ..................... ... .... ............... 18
Precision...................................................,...................................................... 18
Sensitivity ......................................................................... ...................,.......... 18
Specificity................................................................................................ ....... 18
Summary.............................. ................ .... ................................. .................. ,... 18
Concentration and Homogeneity ................ ...... .............. .......... ...................... 18
Concentration...................................................................................... ............ 19
Homogeneity................. .................................................................................. 19

Page 191



R TP00004

Project Number: RTP00004AA
Final Report

Page 4
For Charles River Laboratories Preclinical Services

1. LIST OF TABLES, FIGURES AND APPENDICES

Page No.

Table 1. Linuron Validation Results.......... ................................. ................................... ..21

Table 2. Phenobarbital Validation Results ........ ................ ....... ..................................... ..23

Figure 1. Standard Curve for Linuron Validation Run ....................... ...... .................... ...26

Figure 2. Standard Curve for Phenobarbital Validation Run...........................................27

Figure 3. Linuron Example Chromatogram.................................................................. ...28

Figure 4. Phenobarbital Example Chromatogram .... .......... ........................................... ..29

Appendix A. Dose Formulation Analysis Reports........................ ........ ............... ......... ..30

Appendix B. Laboratory Methods................... ............. ... .............. ... ............... ..... ......... ..43

Page 192



R TP00004

Project Number: RTP00004AA
Final Report

Page 5

For Charles River Laboratories Preclinical Services

2. APPROVAL

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

~A~, 3/3/O~
Dorothy Savage, .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:

V.S Environmental Agency. Federal Insecticide, Fungicide and Rodenticide Act / Toxic
Substances Control Act (FIFRATSCA); Good Laboratory Practice Standards; Final
Rule. 40 CFR Par 160/Part 792.

Ministr of Agrcultue, Forestr and Fishenes, Japan (MAFF). Good Laboratory

Practice (GLP) standards for agrcultural chemicals, Agrcultual Protection Bureau Ref,
No. ll-Nousan-No.6283. October 1, 1999; last revised June 30, 2003 Ref No.
15-Sesian-2460,

OECD Environmental Directorate. OECD Priciples of Good laboratory practices
(C(97)186/Final) (1998); Environmental Health and Safety Division.

Principal Investigator:

~;t/d d ~.::bt/a;Dorothy Savage, .S./Date
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4. QUALITY ASSURACE 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 Ministr of Agrcultue, Forestr and Fisheries, and the

OEeD Directorate, Reports were submitted in accordance with Standard Operating
Procedures as follows:

QA INSPECTION DATES

Dates Findine:s 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

01/04-0512005 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.

r'----" i~ ~ál:9,'a5L .. c: ( If
ersa A Donega M.S. ate "-_
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6. ANALYTICAL REFERENCE STANDARD
CHARACTERIZATION/STABILITY

Compound Phenobarbital

Physical Description:

Storage Conditions:
Lot Number:
Date Received:
Expiration/Retest Date:

Amount Received:
Received by:

White Powder
l\mbient temperature

104K2600
l5-Sep-2005
28-Feb-201O
19
Charles River Laboratories

Preclinical Services, Pennsylvania
Sigma-Aldrich
99.1%

Manufacturer:
Purity:

Compound Linuron

Physical Description:

Storage Conditions:

Lot Number:
Date Received:

Expiration/Retest Date:

Amount Received:
Received by:

White Solid
Ambient temperature
348-8A
l5-Sep-2005
3l-Aug-2008
19
Charles River Laboratories

Preclinical Services, Pennsylvania
ChemService, Inc.
99.5%

Manufacturer:
Purity:

6.1. Characterization and Stabilty

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 wil 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, P A. After one year,

storage disposition wil be negotiated with the Sponsor. The Sponsor wil be notified
prior to disposal of any original study data. Archival material wil be indexed by
Report No. RTP00004AA-05-ll04.
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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 suffciently
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 unkown samples using the
peak areas of the analyte. System suitability was verified using TotalChrom software.

10.2. Instrumentation

Pump:
Autosampler:
Column:
Column Heater:
Detector:

PerkinElmer Series 200
PerkinElmer Series 200
Phenomenex Synersi, 4 i.m, Hydro RP, 250 in x 4.6 in

PerkinElmer Series 200
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 quadrplicate and the blank was prepared in trplicate.

10.4. Analytical Formulations for the 0.3 mglmL 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 coeffcient 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
quadrplicate 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
:t15%.

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
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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% METHYL CELLULOSE

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 suffciently
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 PHBTOO. 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 unkown samples using the
peak areas of the analyte. System suitability was verified using TotalChrom software.

14.2. Instrumentation

Pump:
Autosampler:
Column:
Column Heater:
Detector:

PerkinElmer Series 200
PerkinElmer Series 200
Phenomenex Synergi, C18, 4 ¡.m, 250 in x 4.6 in

PerkinElmer Series 200
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 O.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 in 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

phenobarbital in extract solution,
individual autosampler vials.

solutions were approximately 0.04 mg/mL of
Aliquots of each solution were transferred into

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 coeffcient
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
quadrplicate 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 :t15% 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 ofthe 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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Table 1. Linuron Validation Results

Analyzed on October 3,2005

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 c 0 0 ND Slope: 95881000

Cal Std Ala 0.005022 485570 0.004994 -0.6% Y-Int: 6729.6
Cal Std Alb 0.005022 486538 0.005004 -0.4% Corr: 0.99997
Cal Std Ale 0.005022 485686 0.004995 -0.5% n: 12
Cal Std AId 0.005022 486098 0.005000 -0.4%
Cal Std Bl 0.009970 972415 0.01007 + 1.0%
Cal Std A2 0.02009 1936093 0.02012 +0.1%
Cal Std B2 0.02991 2889657 0.03007 +0.5%
Cal Std A3 0.04018 3820435 0.03978 -1.0%
Cal Std B3a 0.04985 4778002 0.04976 -0.2% Response Mean %
Cal Std B3b 0.04985 4795005 0.04994 +0.2% Std RSD Error
Cal Std B3c 0.04985 4793879 0.04993 +0.2% Al 0.1% -0.5%
Cal Std B3d 0.04985 4798683 0.04998 +0.3% B3 0.2% 0.1%

ND = None Detected

Page 209



RTP00004

Project Number: RTP00004AA
Final Report

Page 22
For Charles River Laboratories Preclinical Services

Table 1. LInuron Validation Results (Concluded)

Analyzed on October 3,2005

Concentration in mg/mL

Analytical Formulation / Dilution Verifcation Results:
Theoretical Concentration Replicate Response

0.3081 A 2974925
B 2970223
C 2987788
D 2994404

Concentration
0.3096
0.3091
0.3109
0.3116

Mean:
RSD:

% Error:

0.3103
0.4%
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 c 0 0 ND Slope: 11187000

Cal Std Ala 0.01007 115747 0.009999 -0.7% Y-Int: 3887.8
Cal Std Al b 0.01007 115589 0.009985 -0.8% Corr: 0.99997
Cal Std Ale 0.01007 114938 0.009927 -1.4% n: 12
Cal Std AId 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%
Ca1 Std B3a 0.1008 1129716 0.1006 -0.2% Response Mean %
Cal Std B3b 0.1008 1137627 0.1013 +0.5% Std RSD Error
Cal Std B3c 0.1008 1125956 0.1003 -0.5% Al 0.3% -0.9%
Cal Std B3d 0.1008 1127075 0.1004 -0.4% B3 0.5% -0.1%

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 Verifcation Results:
Theoretical Concentration Replicate Response

0.8090 A 458577
B 461305
C 460146
D 464330

Concentration
0.8129
0.8178
0.8157
0.8232

Mean:
RSD:

% Error:

0.8174
0.5%
1.0%
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Figure 2. Standard Curve for Phenobarbital Validation Run
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Figure 3. Linuron Example Chromatogram

Study #: RTP00004AA
Batch ID: RTP00004AA-l-022-1
Injection Volume: 20 ¡.L
Detection: UV c? 250 nm
Column: Phenomenex, Synergi 4¡., Hydro-RP 250 x 4.6nn 4¡.m

Analysis Date: October 3, 2005
Flow Rate: 1.0 mL/min
Guard Column: N/ A

Linuron
Blank ID: RTP00004AA-l-022-1_054.rst (Sensitivity: 1.4 mv FS)

t
ci

o 2 3 4 5 6 7 8 9 10 11 12 13 14

Standard B3a ID: RTP00004AA-l-022-1_050.rst (Sensitivity: 615.6 mv FS)
o N OJ'" 0 coll ,. r-

"
e""::

o 2 3 4 5 6 7 8 9 10 11 12 13 14

FS = Full Scale; mv = mili volts
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Figure 4. Phenobarbital Example Chromatogram

Study #: RTP00004AA
Batch ID: RTP00004AA-l-014-1
Injection Volume.: 10 ¡.L
Detection: UV (l 225 nm
Column: Phenomenex, Synergi 4¡., Hydro-RP 250 x 4.6nnm 4¡.m

Analysis Date: September 29,2005
Flow Rate: 1.0 mL/min
Guard Colum: N/ A

Phenobarbital
Blank ID: RTP00004AA-l-014-1_020.rst (Sensitivity: 0.7 mv FS)
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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: RTP00004AA-l-032-1
Sampling Criteria: Pre-Study Homogeneity and Concentration Analysis
Vehicle: 0.25% Methylcellulose
Storage Conditions: 5:l3°C

Laboratory Method: LM # PHBTOO (Draft) Revision 00
Analysis Date: October 10, 2005

RESULTS: (Concentrations in mg/mL)

CALIBRATION STANDARDS

Standard Nominal Response Calculated % "X"= Criteria Standard
Description Cone. Area Cone. Bias Exclude Limit Pass/Fai1
Ca1 Std Al 0.01022 93958 0.01003 -1.9% 5% PASS
Ca1 Std Bl 0.02068 186171 0.02052 -0.8% 5% PASS
Ca1 Std A2 0.04088 369385 0.04134 +1.1% 5% PASS
Ca1 Std B2 0.06204 550864 0.06197 -0.1 % 5% PASS
Ca1 Std A3 0.08176 727063 0.08200 +0.3% 5% PASS
Ca1 Std B3 0.1034 912965 0.1031 -0.3% 5% PASS

CHECK STANDARDS

Standard Nominal Response Dilution Cone. % Criteria Standard
Description Cone. Area Factor Found Bias Limit Pass/Fai1

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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SAMPLES

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

Description Date Cone. Replicate Area Factor mg/mL Found Bias
Group 5 Top 10/07/05 5 A 367715 126.5 5.207 5.132 +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 10.41 +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 247.3 20.07
Group 7 Mid 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 251.3 20.90

HOMOGENEITY

Nominal Grand
Sample Sample Mean %

Description Cone. Cone. RSD Error
Group 5 5 5.174 2.9% 3.5%
Group 6 10 10.33 4.2% 3.3%
Group 7 20 20.14 2.0% 0.7%

CONCLUSIONS: Results indicate that the formulations are within the acceptable limits
of :t15% 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: Linuron
Analytical Facility: Charles River Laboratories Preclinical Services, Massachusetts
Batch ID: RTP00004AA-l-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 Cone. Area Cone. Bias Exclude Limit Pass/Fail
Cal Std Al 0.004880 351113 0.004817 -1.3% 5% PASS
Cal Std Bl 0.009516 684059 0.009532 +0.2% 5% PASS
Cal Std A2 0.01952 1395700 0.01961 +0.5% 5% PASS
Cal Std 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 Cone. % Criteria Standard
Description Cone. 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 1 0.03900 -0.1% 5.0% PASS
Check Std A3 0.03904 2775538 1 0.03916 +0.3% 5.0% PASS
Check Std A3 0.03904 2790912 1 0.03937 +0.8% 5.0% PASS
Check Std A3 0.03904 2788278 1 0.03934 +0.8% 5.0% PASS
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SAMPLES

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

Description Date Cone. Replicate Area Factor mg/mL Found Bias
Group 1 Top 10/07/05 0 A 0 100.5 ND

B 0 100.4 ND
Group 1 Mid 10/07/05 0 A 0 100.9 ND

B 0 99.57 ND
Group 1 Bot 10/07/05 0 A 0 102.2 ND

B 0 100.8 ND
Group 2 Top 10/07/05 10 A 1464407 504.8 10.39 10.35 +3.5%

B 1450680 505.8 10.31
Group 2 Mid 10/07/05 10 A 3005485 257.8 10.93 10.87 +8.7%

B 1508070 509.2 10.80
Group 2 Bot 10/07/05 10 A 1576840 507.3 1 1.25 10.75 +7.5%

B 1531288 476.2 10.25
Group 3 Top 10/07/05 20 A 2860168 501.9 20.25 19.53 -2.4%

B 2674758 498.2 18.80
Group 3 Mid 10/07/05 20 A 3241590 507.2 23.21 22.44 + 12.2%

B 3111265 493.2 21.66
Group 3 Bot 10/07/05 20 A 3136945 462.2 20.47 20.96 +4.8%

B 3128501 485.7 21.45
Group 4 Top 10/07/05 30 A 2131269 1005 30.18 30.15 +0.5%

B 2114646 1011 30.12
Group 4 Mid 10/07/05 30 A 2340820 969.5 31.99 32.00 +6.7%

B 2347053 967.0 32.00
Group 4 Bot 10/07/05 30 A 2233400 1036 32.62 32.65 +8.8%

B 2510058 923.1 32.67

HOMOGENEITY

Nominal Grand
Sample Sample Mean %

Description Cone. Cone. RSD Error
Group 2 10 10.66 2.6% 6.6%
Group 3 20 20.98 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: RTP00004AA-l-053-1
Sampling Criteria: Start of Study Homogeneity and Concentration Analysis
Vehicle: 0.25% Methylcellulose
Storage Conditions: 5:13 DC

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 Cone. Area Cone. Bias Exclude Limit Pass/Fail
Ca1 Std Al 0.004950 375722 0.004946 -0.1% 5% PASS
Ca1 Std B1 0.009940 753222 0.009966 +0.3% 5% PASS
Ca1 Std A2 0.01980 1491205 0.01978 -0.1% 5% PASS
Ca1 Std B2 0.02982 2245358 0.02981 -0.0% 5% PASS
Ca1 Std A3 0.03960 2981651 0.03960 0.0% 5% PASS
Ca1 Std B3 0.04970 3741897 0.04971 +0.0% 5% PASS

CHECK STANDARDS

Standard Nominal Response Dilution Cone. % Criteria Standard
Description Cone. Area Factor Found Bias Limit Pass/Fai1

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
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SAMPLES

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

Description Date Cone. Replicate Area Factor mg/ni 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 22.44 +12.2%

B 3363216 503.1 22.4 7
Group 4 Top 10/18/05 30 A 2768870 984.1 36.18 34.48 +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 935.4 33.00
Group 4 Bot 10/18/05 30 A 2285143 1044 31.67 32.31 +7.7%

B 2527841 981.3 32.94

HOMOGENEITY

Nominal Grand
Sample Sample Mean %

Description Cone. Cone. 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 :t15% 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: RTP00004AA-l-064-1
Sampling Criteria: Start of Study Concentration and Homogeneity Analysis
Vehicle: 0.25% Methylcellulose
Storage Conditions: 5:l3°C

Laboratory Method: LM #PHBTOO 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 Cone. Area Cone. Bias Exclude Limit PasslFail
Ca1 Std Al 0.009992 88977 0.009639 -3.5% 5% PASS
Ca1 Std B1 0.01991 179311 0.02003 +0.6% 5% PASS
Ca1 Std A2 0.03997 354095 0.04013 +0.4% 5% PASS
Ca1 Std B2 0.05974 528424 0.06018 +0.7% 5% PASS
Ca1 Std A3 0.07994 698204 0.07970 -0.3% 5% PASS
Ca1 Std B3 0.09956 869811 0.09944 -0.1 % 5% PASS

CHECK STANDARDS

Standard Nominal Response Dilution Cone. % Criteria Standard
Description Cone. Area Factor Found Bias Limit PasslFail

Check Std A3 0.07994 698548 1 0.07974 -0.3% 5.0% PASS
Check Std A3 0.07994 699379 1 0.07984 -0.1% 5.0% PASS
Check Std A3 0.07994 709797 1 0.08103 +1.4% 5.0% PASS
Check Std A3 0.07994 709735 1 0.08103 +1.4% 5.0% PASS
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SAMPLES

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

Description Date Cone. 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 Middle 10/18/05 0 A 0 101.0 ND

B 0 100.7 ND
Group 1 Bottom 10/18/05 0 A 0 98.32 ND

B 0 98.27 ND
Group 5 Top 10/18/05 5 A 338605 130.7 5.012 5.221 +4.4%

B 381449 125.5 5.429
Group 5 Middle 10/18/05 5 A 326153 127.2 4.697 4.891 -2.2%

B 346551 129.5 5.084
Group 5 Bottom 10/18/05 5 A 359010 127.2 5.176 4.996 -0.1%

B 340267 125.0 4.816
Group 6 Top 10/18/05 10 A 379977 245.5 10.58 10.73 +7.3%

B 377524 254.1 10.88
Group 6 Middle 10/18/05 10 A 385993 249.4 10.92 10.85 +8.5%

B 372683 255.1 10.78
Group 6 Bottom 10/18/05 10 A 349562 271.1 10.74 10.71 +7.1%

B 381724 246.6 10.68
Group 7 Top 10/18/05 20 A 367092 499.9 20.81 21.03 +5.2%

B 377068 496.5 21.24
Group 7 Middle 10/18/05 20 A 365420 499.3 20.68 21. 04 +5.2%

B 365320 516.7 21.40
Group 7 Bottom 10/18/05 20 A 367932 501.9 20.94 21.08 +5.4%

B 359641 520.3 21.21

HOMOGENEITY

Nominal Grand
Sample Sample Mean %

Description Cone. Cone. 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 :t15% of theoretical concentrations. The formulations are also within the acceptable

limits of ::5% RSD for homogeneity.

ACTIONS TAKEN: None.
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1 Purpose

The purpose of ths laboratory method is to accurately determne the concentration of
Hnuron in 0.25% methylcellulose dose formulations.

2 Scope
Analysis of linuron in dose formulation samples with Iinutations as stated below.

Vehicle:0.25% methylcellulose
Sample Volume: 1 mL
Volumetric Samples ( ) Gravimtrc Samples (XJ Both ( J

Concentrtions Covered by Laoratory Method:
NOTE: Concentrations have not been corrected for purity/salt factor.

Final Iiuected Concentration - mg/mL

Ill ~:WQ I 0.::;.:5 I

Corresponding Concentrations - mglmL in Vebicle

Standard Dilution Additional i in 5 Additional i in 10

(1 in 100) Dilution Diution

LOD 0.0014 0.007 0.014

LL to ULOQ 0.5 - 5.0 2.5 - 25 5.0-50

Valid Sample 0.58 - 4.3 2,9 - 22 5.8 - 43
Range

3 Stabilty
Description Concentration Range Storage Conditions Time Period

Process Stabilty 0.005 - 0,05 mglmL 22 :l 5°C 24 hours

*Standads should be prepared fresh for each analysis until stadard stability is
established.
Note: all storage conditions are unprotected from light unless specified otherwise.
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4 DefinitionsAbbreviations

HPLC:
ND:
N/A:
MP:
LOD:
LLOQ:
ULOQ:
ACN

High Performance Liquid Chromatography
None detected
Not applicable
Mobile Phe A
Limit of Detection
Lower Limt of Quantitation
Upper Limit of Quantitation
Acetonitre

5 Correction Factors

Puty Refer to protocol

6 Material

6.1 Chemicals

Deionized Water, Milpore, MiIi-Q water, or equivalent
Acetonitrle, HPLC grade or equivalent
Methylcellulose. viscosity 4,00 cp

6.2 Supplies

V olumetrc flasks and pipets
Autosampler Vials; Sun SRI Cataog # 200250 (screwtop); or equivalent
Autosampler Vial Caps; Sun SRI Catog # 500062 (P/Silcone Septa

Screwcaps); or equivalent

7 Procedure

7,1 Preparation of Reagents

Other volumes may be prepard using the same proportions. Store all reagents at
room tempeature and use with 14 days unless noted otheiwise.

7.1.1 Mobile Phase, Mobile Phase, 60:40 ACN: Mili-Q water, v:v

Combine 600 mL ACN and 400 mL miIl-Q water in a suitable container,
mi thoroughly.

7.1.2 Neede Rinse, 60:40 ACN: Mill-Q water, v:v
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Combine 600mL ACN and 400mL mili-Q water in a suitable contaier,
mix thoroughly.

7.1.3 Diluent 1,60:40 ACN: Mill-Q water, v:v

Combine 600 mL ACN and 400 mL mili-Q water in a suitable contaner,
mix thoroughy.

7.1.4 Vehicle, 0.25% methylcellulose in mill-Q water

Into approximately 80 mL of mili-Q water add 250mg of methylcellulose.
Stir until all methy1cellulose is completely dissolved. After

methylcellu10se is completely dissolved quantitatively transfer to a 100mL
volumetrc flask and bring to volume with mill-Q water. Transfer to a
suitable contaer.

7.1.5 Diluent 2, 1 % Vemcle in Diluent 1

Into a lOOmL volumetrc flask add ImL of vehicle and bring to volume
with diluent 1. Sti well, tranfer to a suitable contaner.

7.2 Preparaton of Stocks, Standards and Blans

Stocks, standads and blans should be stored at 5:l3°C.

7.2.1 Preparation of stocks

Linuran weight Valumetrc
Diluent

(mg)* Flask (mL)

Stock A 25 :l 1.3 50 Diluent 1

Stock B 50 :l 5 50 Diluent 1

* Record weights to the nearst 0.01 mg.
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7.2.2 Preparation of standards

Calibration Aliquot frm Aliquot from Vehicle Volumetric
Diluent

Standards Stock A (mL) Stock B (mL) (mL) Flask (mL)

AI, A2 and
1,4 and 8 N/A 1 100

Diluent
A3 1

Bl, B2 and
N/A 1, 3 and 5 1 100

Diluent
B3 1

7.2.3 Preparation of Blan

Vehicle (mL)
Volumetrc Flask

Diluent
(mL)

Blan 1 100 Diluent 1

7.3 Sample Preparation

Store diluted saples at 5:!°C.

7.3.1 Weigh sample vials using a balance capable of reding at least 0.001 g.
Transfer each sample into individual volumetrc flasks as indicated in the
initial dilution table below. Triple rise the sample vial contents with
diluent 1 into the appropriate volumetrc flask. Bring the volumetric flask
to volume with diluent i and mi 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 dr
completely and reweigh the vials.

Intial Dilution

Sample Concentration Sample Size
Initial Dilution Diluent (Triple

Ranges (mglmL) (mL)
Volumetrc Flask rinse sample

Size (mL) vial)

0, and 0.58 to 43 1 100 diluent 1
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FinaI Dilution

Aliquot
Final Dilution

Sample Concentraton from Initial
Volumetrc 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

7,4 Analytical Run Sequence and Composition

7.4.1 The tyica run list should follow this order

2 system checks test injections
5 replicate injections system suitabilty (B3 standard)
1 injection each six point calibration curve
1 injection blank
S 10 injections unkown samples
1 injection check standar (A3)

7.4.2 Repeat lat two lines as necessar if more then 10 samples are analyzed.

A single replicate of the check standard is analyzed afr the last unkown
sample in th entire analysis batch.

7.5 Analytcal Conditions

Use the HPLC system described below, adjusting the solvent ratio if necessar, to
approximate the retention time listed below, Refer to the SOP for
Chomatographic System Suitabilty.
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7.5.1 Instrmental

Pump:
Autosampler:
Detector:
Column Heater:

Peltier Tray:
Degasser:
Analytcal Column:

Column Temperature:
Autosampler Temp:
Detection:
Samplig rate:
Injection Volume:
Mobile Phase A:

Needle Rinse:
Flow Rate:
Run Time:
Retention Time for
Linuron:
Run Typ:

Perkilrer Series 200 or equivalent

PerkinE1mer Series 20 or equivalent

PerkinElmer Series 20 or equivalent

Perki Elmer, Peltier Column Oven Series 200 or

equivalent
PerkinElrer Series 200 or equivalent
PerkinElmer Series 200 or equivalent
Phenomenex Synerg 4i-, Hydro-RP
250 x 4.6mm. 4i-m
30°C
Ambient
Ultraviolet (g 250nm
1 point/second
20 ii

60:40 Acetonitre: Mili-Q Water
60:40 Acetonitrle: Mili-Q Water
1.0 mUmi
15 ßUnutes

7.9 Z 1.0 minutes
Isocratic

~
ó
,

¡¡
lÔ

7.5.2 Example Chromatogram for B3 Stadard

(Io,.
o'",.
.

1f
"!
.

o 2 3 4 5 6

~i:::

7 8 10 119 12 13 14
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7.6 Calculations

7.6, i Chromatograms wil be automaticaly integrated and visualy inspected for
an acceptable integration. Manual baselines wil be penormed wheu
necessar.

7,6.2 Calculate the relative standard deviation (%) of the peak aras, the relative
standard deviation (%) of th retention time and the mean tailing factor for
five system suitabilty injections.

7.6,3 Calculate the concentration of the six spiked standars from the actual

stock concentration, in terms of millgram of lInuran per nullilter.

7.6.4 Compute the unweighted linea regrssion relating the peak areas of the
standards to their respective linuron concentrations, without blan
correction.

7.6.5 Copipute the corrlation coeffcient for the standar curve.

7.6.6 Using the peak area of the samples and the regression equation, detennne

the concentrtion in mglml of liuron. Correct for the dilution factor if
necessar.

7.6.7 Concentrations found to be less th the LOD wil be reported as -dODo
Concentrations found to be less than the lLOQ but grater than the LOD
wil be reportd as dLOQ. In cases, such as blank samples, where no
peak is observed, the results wil be report as none detected (N.D.).

7.6.8 Caculate mea concentrations for replicate samples. Calculate the percent
errr from theoretical as: (mean concentration found - theoretical

concentraton) I theoretical concentration x 100.

7.7 Acceptance Criteria

7.7.1 System Suitabilty

The liuron peas in the five system suitabilty injections must meet the
following acceptable limits: The mean taiing factor :Q.O, the relative
standard deviation (%) of the peak areas :Q.O%, and the relative standard
deviation (%) of the retention time ::2,0%. If the cntena are out of the
acceptable limits, make corrctions to the HPLC system and repeat the
suitabilty injections,
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7.7.2 Corrlation CoeffCient

The corrlation coeffcient for the standard curve must not,be less than

0.995. If the value does not exceed 0.995, repeat the preparation of the
standad curve.

7.7.3 Calibration Stadads

The back-calculated concentrtions for calibration standards must be
witlun :1% of their nominal theoretical concentrations. Stadars not
meeting cntena can be dropped as long as no more than 20% of standards
ar dropped. The !LOQ or ULOQ wil be redefined to the remaining
lowest or lughest standards if necessar.

7.7.4 Check Standards

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

7.7.5 Replication of Results

Replicate concentrations found for suspension fonnulations must not var
by more than 15%. Acceptance is defined as: (low value I lugh value) ;;
0.85. Results that do not meet this cntena wil be reviewed by the project
scientist Reason for acceptance wil be documented in the raw data.

7.7.6 Samples

The mean of the back-calculated concentrtions for replicate samples must
be withi :115.0% of their nominal concentration.

Refer to the Standard Operating Procedure for "Resolution and Reportng
of Out of Specificaton Dose Formulation Analysis Results" if the pecent
error is greater than :115,0%.

8 Revision History

8,1 Intial Laboratory Method: Method validation pedormd under project

RTPOOOOAA.
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1 Purpose

The purpose of ths laboratory method is to accurately determne the concentration of
phenobarital in 0.25% methylcellulose dose fomiulations.

2 Scope

Analysis of phenobarital in dose formulation samples with lißUtations as stated below.
Veluc1e: 0,25% methylcellulose
Sample Volume (or Amount): 1 mL
Volumetrc Samples ( L Gravimetrc Samples (Xl Both ( L

Concentrations Covered by Laboratory Method:

Final Injected Concentration - mglrn

I lDD I 0.000LLOQ to ULQ' 0.01-0.1

Corresponding Concentrations. mglmL in Vehicle

Standad Additional! Additional 1 in Additional i in
Dilution in 5 Dilution 10 Dilution 20 Dilution

(1 in 25)

LOD 0.0025 0.012 0.025 0.050

LLOQ to 0.25 - 2.5 1.25 - 12.5 2.5 - 25 5.0 - 50
ULOQ

Valid Sample 0.29 - 2.1 1.4 - 10.6 2.9 - 21 5.8-43
Range

3 Stabilty
Description Concentration Storage Conditions Time Period

Range

Process Stabilty 0.01 - 0.1 mglmL 22 :! 5°C TBD

*Stadards should be prepared fresh for each anysis unti standar stabilty is

established,
Note: al storage conditions are unprotected from light unless specified otheiwise.
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4 Definitions! Abbreviations

HPLC: High Performance Liquid Chomatography
ND: None detected
N/ A: Not applicable
MP: Mobile Phase A
LOD: Lint of Detection
LLOQ: Lower Limit of Quantitation
ULqQ: Uppr Limit of Quantitation
ACN: Acetonitrle

S Correction Factors
Purity/Salt Factor: Refer to protocol.

6 Materials

6.1 Chemicals

Deionized Water, Millpore, Mili-Q water, or equivalent
Acetonitrle, HPLC grade or equivalent
Methylcellulose, viscosity 4,000 cp

6.2 Supplies

Volumetrc flasks and pipets
Autosamp1er Vials; Sun SRI Catalog # 200250 (screwtop); or equivalent
Autosampler Vial Caps; Sun SRI Cataog # 50062 (PTSilcone Septa
Screwcaps); or equivalent

7 Procedure

7.1 Preparation of Reagents

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

7.1. Mobile Phase, 50:50 ACN: Mili-Q water v:v

Combine 1000 mL ACN and 1000 mL 11ll-Q water in a suitable container,
mi thoroughly.

7.1.2 Needle Rinse, 50:50 ACN: Mill-Q water v:v

Combine 500 mL ACN and 500 mL mili-Q water in a suitable container,
mi thoroughly.
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7.1.3 Diluent 1, 50:50 ACN: Mili-Q water v:v

Combine l00mL ACN and 1000 mL mill-Q water in a suitable
container,DUx thoroughy.

7 .1.4 Vehicle, 0.25% methylcellulose in mi-Q water

Into approximtely 80 mL of DUll-Q water add 250 mg of

methylcellulose. Sti until all methylcellulose is completely dissolved. After

methylceiiulose is completely dissolved quatitatively trsfer to a 100 mL

volumetrc flask and bring to volume with DUII-Q water. Transfer to a suitable
contaier.

7.1.5 Diluent 2, 4% Vehicle in Diluent 1

Into a ioOmL volumetric flask add 4 mL ofvehicle and bring to volume
with diuent 1. Stir well, transfer to a suitable contaer.

7.2 Prparation of Stocks, Standards and Blans

Stocks, stadards and blans should be stored at 5:t°C.

7.2.1 Preparation of stocks

Phenobarbital Volumetric
Diluent

weight Cmg)* Flask CmL)

Stock A 25 :! 1.3 100 Diluent 1

Stock B 25 :! 1.3 50 Diluent 1

* Record weights to the neaest 0.01 mg.
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7.2.2 Preparation of standar

Calbraton Alquot from Aliquot from Vehile Volumetc
DiluentStadards Stock A (mL) Stock B (mL) (mL) Flask (mL)

AI, A2 .and
I, 4 and 8 N/A 1 25 Diluent 1A3

Bl, B2 and
N/A 1,3 and 5 1 25 Diluent 1B3

7.2.3 Preparation of Blan

Vehicle (mL)
Volumetric Flask

Diluent
(mL)

Blan I 25 Diluent 1

7.3 Sample Prepartion

Store diuted samples at 5:: °e.

7.3.1 Weigh sample vials using a balance capable ofreading at least 0.001 g.
Trasfer each sample into individual volumetric flasks as indicated in the
initial dilution table below. Triple rinse the saple vial contents with diluent
1 into the approprate volumemc flask. Brig the volumemc flask to volume
with diluent 1 and mi well. The initial dilutions may be diuted fuer as
indicated in the tables below. Trafer an alquot of each final dilution into
individual autos ampler vials. Alow sample vials to dry completely and
reweigh the vials.
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Initia Dilution

Sample Concentration Sample Size
Initial Dilution Diluent (Triple

Volumetric Flask rinse sapleRanges (mg/mL) (mL) Size (mL) vial)

0, and 0.29 to 43 1 25 Diluent 1

Final Dilution

Aliquot
Final DilutionSample Concentration from Iitial

Volumetrc Flask DiluentRange (mg/mL) Dilution
Size (mL)

(mL)

From 1.4 to 11 1 5 Diluent 2

From 2,9 to 21 1 10 Diluent 2

From 5.8 to 43 1 20 Diluent 2

7.4 Analytical Run Sequence and Composition

7.4.1 The typical run list should follow ths order

2 system checks test injections
5 replicate injections system suitabilty (B3 standard)
1 injection each six point calbmtion curve

1 injection blan
~ 10 injections unkown samples

i injection check standard (A3)

7.4.2 Repeat last two lines as necessar if more then 10 samples are analyzed. A

. single replicate of the check standard is analyzed afr the last unkown
sample in the entire anysis batch.

7.5 Analytical Conditions

Use the HPLC system described below, adjusting the solvent ratio if necessar, to
approximate the retention time listed below. Refer to the SOP for
Chomatographic System Suitabilty.
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7.5.1 Instrumental

Pump:
Autosampler:
Detector:
Column Heater:

Peltier Tray:
Degasser:
Analytcal Column:

Column Temperature:
Autosampler Temp:
Detection:
Sampling rate:
Injection Volume:
Mobile Phase A:
Needle Rinse:
Flow Rate:
Run Time:
Retention Time for
Phenobarita:
Run Ty:

PerkinElmer Series 200 or equivalent
PerkinElmer Series 200 or equivalent
PerkinElmer Series 200 or equivalent
Perki Elmer, Peltier Colum Oven Series 200 or
equivalent
PerkinElmer Series 200 or equivalent
Perkilmer Series 200 or equivalent
Phenomenex Synergi 4i-. Hydro-RP
250 x 4.6mm. 4pm
30°C
Ambient
Ultraviolet CW 225ni
1 point/second
10 ii

50:50 Acetonitre: Mill-Q Water (v:v)
50:50 Acetonitrile: Mili-Q Water (v:v)
1.0 mUmin
8 minutes

3,8 :! 1.0 miutes
Isocratic

7,5,2 Example Chromatogram for B3 Standard.

0)

~
.

g¡ ;:c. .,
io'"
id

t!
D.

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5

59

Page 247



RTP00004

LM Number

Effective Date:

PHBToo

i 0/5/2005

Revision Number.

Page g

00

Of 9-
7.6 Calculatons

7.6.1 Chromatograms wil be automatically integrated and visually inspected for an
acceptable integrtion, Manual baselies wil be perfonned when necessar.

7.6.2 Calculate the relative standa deviation (%) of the peak areas, the relative
standad deviation (%) of the retention time and the mean tailing factor for
five system suitabilty injections,

7.6.3 Calculate the concentration of the six spiked standards from the actual stock

concetraton, in tenns of millgr of phenobarbital per millliter.

7_6.4 Compute the unweighted linear regression relating the peak aras of the
standards to their respective phenobarbital concentrations, without blank
corrction.

7.6.5 Compute the correlation coeffcient for the standard cure.

7.6.6 Using the peak area of the samples and the regrssion equation, detenne the
concentration in mgluù of phenobarbital. Corrct for the dilution factor if
necessar.

7.6.7 Concentrations found to be less than the LOD wil be reported as cdOD.
. Concentrtions found to be less than the LLOQ but greater than the LOD wil
be reported as c:OQ. In cases, such as blan samples, where no pe is

observed, the results wil be reported as none detected (N.D.).

7,6.8 Calculate mean concentrations for replicate samples. Calculate the percent
error frm theoretical as: (mean concentration found - theoretical

concentration) I theoretical concentration x 100.

7.7 Acceptance Criteria

7.7.1 System Suitabilty

The phenobarbital peaks in the five system suitabilty injections must meet
the following accptable limits: The mean taiing factor ~.O, the relative
standar deviation (%) of the peak area ~.O%, and the relative standard
deviation (%) of the retention time ::.0%, If the criteria are out of the
acceptable limits, mae corrtions to the HPLC system and repeat the
suitabilty injections.
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7.7.2 Corrlation Coeffcient

The corrlation cofficient for the standar curve must not be less than

0.995. If the value does not exceed 0,995, repeat the preparation of the
standad cure.

7,7.3 Calibration Standads

The back-calculated concentrations for calibration standards must be
with :1% of their nODUnal theoretical concentrations. Standads not
meeting criteria can be dropped as long as no more than 20% of standards
are dropped. The ILOQ or ULOQ wil be redefined to the remaning
lowest or highest stadards if necessar.

7.7.4 Check Stadards

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

7.7.5 Replication of Results

Replicate concentrations found for suspension formulations must not var
by more than 15%. Acceptace is defined as: (low value I lugh value) ~
0.85. Results that do not meet thi criterion wil be reviewed by the
project scientist. Reason for acceptance wil be documented in the raw
data.

7.7.6 Samples

The mean of the back-calcuated concentrations for replicate samples must
be within :tS.0% of their nOllnal concentration.

Refer to the Standar Operatg Prcedure for "Resolution and Reportng
of Out of Specification Dose Formulation Analysis Results" if the percent
error is greater than :115.0%.

8 Reviion Hitory

8.1 Intial Laboratory Method: Method valdation performed under project

RTPOOO04AA.
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ARGUS

Temperature and Relative Humidity Report
Location: Room 35-37

Protocol Number: RTPOOO04

Range of Dates: 18-0ct-2005 14:01 to 10-Nov-2005 07:59

Temperature Relative HumidityTarget Range: 64°F to 79°F 30% to 70%
Species: Rat

Total Number of Days: 24 24Total Number of Hours: 545.5 545.5Total Number of Data Points: 546 546

Mean (:t SO): 73.7 (:t 0.5) 46.5 (:! 1.4)
Maximum: 75.2 51.2Median: 73.6 46.5Minimum: 72.5 42.8

Number of Points in Range (%): 546 (100.0) 546 (100.0)Number of Points High (0/): a (0.0) 0 (0.0)Number of Points Low (0/): a (0.0) a (0.0)

Report Generated: 28-Nov~2005 at 14:14

COMMENTS:

REVIEWED BY: ~1J- DATE: ))~Jx-~
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N.P ANA LYTICA LL.AHOR.ATO~IP.S ~

RTP00004

A Nestle' Purina Pet arc Co"npany
Checkerboard Square · S . Louis. MO 63164

Tn: CHARLES BENTON
HARL.AN TEKLAO
2826 I-A'fHAM DRIVE
MADISON, WI SJ71J
¡.'ax (608)277.20~

Sample No.: LOS27403-1

201 &CM.09190SMA

Tesi Code

IFSP

ANALYSIS REPORT

Ruull$ are preliminary peiiding final approval.

cc:

Rtteipt Datil:

Report 1)1 ie:

1211412005

12115n005

Assay I Aaal)1e

IsQfll\vonc: pro lil e, saponifcation
Daidzin

Daidzein
Total Daidzein Compounda

Oenistin
Geoisteiìi

Total Oimi$iein Compounds
Olyeitin

Glycitcin
Total Olyciiein Compounds

Toul Isoflavonc5

Daidzin(Aglycone Units)
Daid7.ein(Ag1ycone Unib)

Total Daidzein(Aglycone Units)
Genistin(Aglycone Units)

Genistein(Aglyco\l Units)
Total Genilittin(AgI)'one Units)

.00ycitin(Aglycone UnilS)

Glycitein(Aglycone Units)
Total Glycitein(Aglycone Units)

Totallsonavones (Aglycone Bquiv)

Person responsible for reøort content: Lynn Loudermilk. Director.

CODE

LOS27403

Resiilt U aiti

Page i of 1

Low Lmt HI Lmt

The lest code located next to each assay is a method reference code. Results apply only 10 sub ¡tled samples. This repOr shall
not be reproduced. except in Its entirety, without the wrilteii permission of NP AnalYical Laborat nes.

For additional information, contact Customer Services aI800-423.6832 or 314.982.1310.
The ¡nformailon containod ir 'his documenl is being lrnsmilted in confidenc. If you hiive received lhis d
error, pl!l~se notify NPAL and de~iroy the document

192 ppm
J .00 ppm
195 ppm
182 ppm
1-:Q-pm
183 ppm
38.0 ppin
1.00 ppm
39.0 ppm
417 ppm
11 7 ppm
3.00 ppm
120 ppm
114 ppm
1.00 ppm
lIS ppm
24.0 ppm
1.00 ppm
25.0 ppm
260 ppm

CH20DS1 21 509300001

¡iie $)10001 . (. or Ih' WDld. 'IM3 IIl,ir ~ioniljes Ihal M aMIVln was meaured at or ~hnvo 1M slaled lower limit 01 quanlllalion cllh Dlnte~J'e urut! :ne candiiions emDlo)'ed. The i:se ollhe
symbol' ~. or ihe wor(/~ 'Iess ih2n cIe~ 1101 iinply iliii traces DIllie anaMa WCO prosent Tne symbnl ')' or IIle lerlT' 'oie¡ior Iha" si9niJ11\ ina! i~~ ~nall'p. Y¡U del,rmineCiIiI be pretenlin .
amount orealer Iliao ine 'Ialer level SaITlp!e~ submilled tu Nt' AnalYlical (.aboralorles fOf iesting are retained (or a minimum 01 lhilly ~oi d~y~ ''1", It! anilysis ri!pori jl ¡uued .he. sariplp..&_"-mi... .-'1.. n............. J... .,..i~. ....l "1"'''~' fIllf' hv 1",,,1. .. lii6 aniilvtit:lli :.lV(ilt"ri~i nrinr hi Of;l1 rbii time 01 samo'e submiu on

TOTAL P. 01
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o . QC Laes"

JOE SCHWINDT
CHARLES RIVER LA
905 SHEEHY DRIVE
HORSHAM, PA 19044

Accout No: 1105899, CHARLES RIVER LAB
Project No: ~5899, CHARLES RIVER LAB

sample Nunr sample Description
L175786~1 DRINkING VATER - ANALYTICAL

Received Tei: 36°F Iced (T/N): Y

Paramter
COLI FORM-Mf
CHLORINE RESIDUAl

Metliod
SM 9222B
SM 4500-CL-G

Saople Nuir Saopla Description
L 17578-2 DRINKING WATER. ROO 17

Received Tem: 36°f Iced (Y/N): Y

Parameter
COLI FORM-MF
CHLORINE RESIDUAL

Method
SM 92229
SM 4500- CL - G

Sample Nur
L17586-3

S8qle Description
DRINKING WATER - FILL STATION
Received Tei: 36°F Iced (V/N): Y

Paramter
COIFORM-MF
CHLORINE RESIDUAL

MethOd
SH 92229
SM 4500-CL-G

Samled by
Joan cuilngs Nulty, ac Leborato

Siile Nuner Saile Description
L 1757864-4 DRINkING WATER - G1

RTP00004

Analytical Report

RegardIng:

JOE SCHWINDT
CHARLES RIVE LAB
905 SHEEHY DRIVE
HORSHAM, PA 19044

P.O. No:
PISID No:

Sall. Date/llme/Teq
10/07/05 10:45am NAoF

Resu I t
"' col/100ml
NO HI/l

Inv. No: 7246

Sanpled by
Joan CUlngs Nul ty, ac Laborato

RLs - Test Date, TilD, Analyst
1. col/100ml 10/07105 05:2DPM CSW

0.10 mIL 10/07105 10:45AM JCN

Sai. Date/Time/T~
10/07105 10:55am NA F

Resul t

..1 col/l00ml
0.90 mg/l

RLs
1. col/l00ml

0.10 ll/l

sanp. Date/Time/Tei
10/07/05 11 :04am NAoF

Resul t
0(1 col/10~l

1.0 ms/l

Sailed by
Joan Cuni ngs Nul ty, ac Laborato

Test Dilte, Time, Analyst
10/07/05 05: ZOPM CSIl
10/07/05 10:55AM JCN

Sampl ed by
Joan Cuii ngs Nul ty, QC Lllrato

RLs Test Date, Time, Analyst
1. col/l00ml 10/07/05 05:20PM CSW

0.10 mg/l 10/07/05 11 :04AM JCN

Samp. Date/Time/Tem
10/07/05 11 :09am NAo,

A result of "NO" indicates the concentration of the analyte tested was ei ther not detected or below the RLs.
Definitions: ND=not detected; NEG=negative; POS=posltive; COL=colonies; RLs"laboratory reporting limits; L/A=laboratory accident;TNTC-too numerous to count -
A result marked wIth BORY" indicates that the re&ult was calculated and reprted on a dry weight basls.
All analysis, except field tests are conducted in Southanton, PA unless otherwise identified.
'The test"pH lab"ls analyzed upn receipt at the laboratory, the result wfll not be suitable for regulatory purposes.
Actual times of analysis for parameters reported ""24 hI'S are available upo requst. All testing is completed within the require
holding time inless otherwise noted..
QC's lab certification lD's are: Southampton (NELAP) PADEP 09-131,NJDEP PA166,9ioassay PAD34.NON-NELAP labs: Wind Gap-NJ PA001,
Alltest-NJ OZ015,Vineland-NJ 06005;PA 68-580.
All samples arc collected as "grabn samples unless otherwise identified.
MeL= is the EPA recODnd "maxlll contaminant level" for a parameter. PLs=customer ~t limits.

~r1,r ~M / ~¿s
. Thomas J. Hines. President

Page 1 of 3 Serial Nuølr: 613293

1205 Indusial Blvd., P.O. Box 514, Southampton. PA 18966-0514 Phone: 215-355-3900 Pax 215-355-7231 wwqclaboratoris.com
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Q QC Laboratories. Analytical Report

Accout ND: 110589. CHARLES RIVER LAB
Project ND: 110589. CHARLES RIVER LAB

Received Tem: 36DF Iced (V/N): Y

P ,0. No:

PWSID No:
Jny. No: 72246

Parameter
COLI FORM-MF
CHLORINE RESIDUAL

Method
SM 92228
SM 4500-CL-0

Result
-:1 cDl/l00ml

0.40 ii/i

RLs Test Date. Time, Analyst
1. cDl/l00ml 10/07/05 05:20PM CS

0.10 mall 10/07/05 l1:09AM JCN

Sanple Nuir Saile Description
L 17578-5 DRINKING WATER - FORMULATION

Received TeI: 36DF Ice (UN): Y
Saø. Date/Time/T~
10/07/05 11:16am NA F

Sanled by
Joan CuilnBs Nul ty. QC LabratD

Parameter
COLI FOR-NF
CHLOR I NE RESIDUAL

Method
SM 922B
SN 4500-CL-G

Resul t

..1 cDl/l00ml
NO l1/l

RLS Test Date. Time, Analyst
1. cDI1100ml 10/07/as 05:20PM CSII

0.10 ii/l 10/07/as 11:16A JCN

Sample NlJr Sale Desription
L 17578-6 DRINKING IlTER - H2

Received TeQ: 36DF Iced (TIN): Y
Sa. Date/TimeTeii
10/07/05 11 :35em NAGF

SBiiled .by .
Joan Cuiings Nul ty, QC Labrato

Paramter
CO I FORM-MF
CHLORINE RESIDUAL

Method
SM 9222B
SM 4500-CL-0

ResuLt
..1 col/l00ml

0.20 ii/l

RLs Test Date. Time, Analyst
1. col/l00l 10/07/05 05:20PM CSII

0.10 mg/l 10/07/05 11:35AM JCN

L 175786-1:
1. A water suply is considered bacteriologically "SAFE" if no Coliform bacteria are detected. To be considered "SAFE" your reprt
should indicate "..1 col/100ml" or "NEG" for the CDL ifDrm Test. If yor reprt 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.

L 175786-2:
1. A water supply is considered bacteriolosicaLly "SAFE" if no CnLiform bateria are detect"ed. To be considered "SAFE" your reprt
should indicate "..1 colj100mL" or "NEG" for the Col iform Test. If your report indicates a positive result "POS" or a vaLue of one
(1) Dr greater then your supply is "\INSAFE FOR DRINKING" contact your local Health Dept. or QC for advice.

L 1757864-3:
1. A water suply is considered bacteriologically "SAFE" if no Coliform bacteria are detected. To be cDnsldered "SAFE" your report
ShDUld Indicate "..1 col/l00mL" or "NEG" for the Coliform Test. If your report indicates a pDsitive resuLt "POS" or a value of one
(1) or greater then your supLy is "UNSAFE FOR DRINKINGu cDntact your local Health Dept. Dr QC for advice.

L 175786-4:

A resuLt of "NO" indicates the concentration of the analyte tasted was either not detected or below the RLs.
Definitions: NO=not detected; NEG=neative; POS=positive; COL=cDlonies; RLs;laboratory report ins Limits; L/A;laboratDry accidet;
TNTC=too nurous to count
A result marked with "DRY" indicates that thè result was calculated an reported on II dry weight basis.
Al L analysis, except fieLd tests are conducted in Southaq:ton. PA unless otherwise identified.
.The test"pH Lab"is anlyzed upo racelpt at the laboratory, the result will not be suitable fDr regulatory purposes.
Actual tinis of analysis for parameters reported ..24 hrs are aVailable upn request. All testing Is completed within the requIred
holding tini uiLess otherwise noted..
geis lab certification lD's are: Southampton (NELAP) PADEP 09-131,NJOEP PA166,Bioasay PA034.NON-NELAP Labs: Wind Gap-NJ PAO01,
ALLtest-NJ 02015,VineLand-NJ 06005;PA 68-580.
All samples are collected as "grab" samLes unless otherwIse identified.
MCL" Is the EPA reconended "maximum contaminant LeveL" fDr a parameter.

Page 2 of 3 SeriaL Number: 613293

12051ndus Blvd., P.O. Box 514, Southampron, PA 18966-514 Phone: 215-355-3900 Pax 215-355-7231 ww.qclaoratoríes.com
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o QC Laes. Analytical Report

Account No; imS899, CRARI.S RiveR LAB
Project No; li5899, CHARLES RiVeR LAB

P.O. No;
PWSID No:

Inv. No: n2468

1. A water suply is considered bacteriologically "SAFE" if no Colfforii bacteria are detected. To be considered "SAFE" your reprt
should indicate "-01 col1100mlR or "NEG" for the Col iform Test. If your report indicates e posItIve result "POS" or a value of one
(I) or greater then your suply is "UNSAFE FOR DRINKINCI" contact your local Health Dept. or ac for advice.

L 175786-5:
1. A water suply Is coidered bacteriologically "SAFE" If no colffwii bacteria are detected, To be considered "SAFER your reprt
shold indicate "'" co11100m1" or "NEG" for the Col iform Test. If your report indicates a posItive result .POS" or a value of one
(I) or greater then your suply is "lINSAFE FOR DRINKING" contact yor local Health' Dept. or QC for advIce.

L 175786-6:
1. A water s\4ly is considere bacterfologl cally "SA~E" if no Coliform bacteria are detected. To be considered "SAFE" your report
should indicate 11..1 col/10Oil" or IINEG" for the Coliform Test. If your report indicates a poitive result "POS" or a value of one
(1) or greater then your s'4ply is "lINSAFE 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; NElinegative: POS=positive; COL~colonies; RLs"laboratory reporting limits; L/A..laboratory accident;
TNTC=too nunrous to count
A result marked with "DRY. indicates that the result was calculated and reprted on a dry weight basis.
All analysis, except field tests are conducted in Southamton, PA unless otherwise identified. .
The test"pH l"b"is analyzed upn recipt at the laboratory, the result will not be suitable for regulatory purpses.
Actual times of analysis for paramters reported ..24 hrs are available upo reqest. All testfng is COleted within the required
holding time unless otherwise noted..
QC's lab certification ID's are: Southampton (NELAP) PADEP 09-131,NJDEP PA166,Bloassay PA03.NON-NELAP labs: Wind Gap-NJ PAOOI,
All test-NJ 02015, Vlneland-NJ 06005;PA 68-580.
All samples are collected as "grab" samles unless otherwise identified.
MCL= Is the EPA recoinded "maximum contaminant level" for a parameter.

Page 3 of 3 Seri a i Numr: 613293

PLs~customr specific pel:

/l;~~M / ~es
. Thomas J. Hines. Presldenl

1205 Industrial Blvd., RD. Box 514, Southampton, PA 18966-0514 Phone 215-355-3900 Fa 215-355-7231 wwwqclaboratories.com
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o QC Laboratories. Analytical Report
"\

.i

EX1\CT COpy
Ð~~ 1(\; ltllo

Regarding:
JOE SCHWI NDT
CHARLES RIVER LAB
905 SHEEHV DRIVE
HORSI/AM, PA 19044

JOE SCHWIHDT
CHARLES RIVER LAB
905 SHEEHV DRIVE
HORSI/AM, PA 19044

Account No: 1/05899, CHALES RIVER LAB
Project No: \105899, CHARLES RIVER lAB

Samle Numr Samle Description
L 1782812-1 DRINKING WATER-ANLYTICAL

Received Tem: 37"F Iced (Y/N): Y

P_O_ No:
MID No:

Inv. No: 729947

Samp. Date/Time/Temp
11/0~/05 11:04am NAoF

Samled by
Customr sampled

Parameter
COLI FORM-MF
CHLORINE RESIDUAL

Method
8M 92228
8M 450D-CL-G

Result
c1 col/1001i1

No mø/I

RLs Test Date, Time, Analyst
1. col/100ml 11/04/05 05:00PM CSII

0.10 mgL 11/04/05 11:04AM CU
Semple Numr Semle Description
L 1782812-2 DRINKING WATER G-1

Received Temp: 37"F Iced (V/N): V
Samp. Date/Time/Tem
11/04/05 11:08am NAoF

Sampled by
Customer Samled

Parameter
COLIFORM-MF
CHLORINE RESIDUAL

~Ie Number Sample Description
\. )2812-3 DRINKING \lTER-FORMULATION

ReceiVed Temp: 37"F Iced (V/N): Y

Method
SM 92228
SM 4500-CL-G

Resul t

c1 coll100mt
0.50 ID/1

RLs Test Date, Time, Analyst
1. cOI/l00mL 11/04/05 05:00PM CSW

0.10 ID/1 11/04/05 11 :OBAH CO

Sam. Date/Time/Tem
11/04/05 11:12am NAoF

Saiiled by
Customr SampIed

Samle Nunbr Samle Description
L 1782812-4 DRINKING WATER-ROO 14

Paramter
COL I FORH-MF
CHLORINE RESIDUAL

Method
SM 92228
SM 4500-CL-G

ResuLt
'" coL/1 aaml
NO mg/l

RLs Test Date, Time, Analyst
1. col/100ml 11/04/05 05:00PM CSW

0.10 mg/l 11/04/05 1':12AM CU

Samp. Date/Time/Teme
11/04/05 11:18am NA F

Sa~led by
Customer SamLed

A result of "NO" indicates the concentration of the analyte tested was either not detected or beLow the RLs.
Definitions: ND=not detected; NEG=negative; POS=poitive; COL=colonfes; RLs=Labratory reprting limits; L/A=Laboratory accident;
TNTC=too nurous to count
A resul t marked with "DRY" indicates that the result was calculated and reprted on a dry weight basis.
All analysis, except field tests are conducted in Southamton, PA unless otherwise identified.
The test"pH lab"ls anaLyzed upon receipt at the laboratory, the result will not be suitable for regulatory purposes.
Actual time of analysis for paramters reported "24 hrs 8re avaiLable upon reqest. All testing is completed within the required
hOldfng time unless otherwise noted..
QC certification ID's: Southampon (NELAP) PADEP a9-131,NJDEP PA166, FL E87954, Bioassay PA034.NO-NELAP L8bs: Uind Gap-NJ PA001,
Alltest~NJ 02015,Vineland-NJ 0605¡PA 68~580.
All samples are collected as "grab" samples unless otherwise idetified.
MCL= fs the EPA recoed I~xlmum contaminant level" for a parameter. PLs=cutomer specific permit Limits.

Page 1 of 3 ~M / /;es

;1Z;~'''ldli~J ~
1205 Indusal Blvd., P.O. Box 514, Southampton, PA 18966-0514 Phone: 215-355-3900 Pax: 215-355-7231 wwqclaboratories.com

Serial Number: 622446
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o QC Laorries' Analytical Report

)

r=Xß'tCT COpy
Dt ç. Vb/at.

Account No: W05899, CHARLES RIVER LA
Project No: W05899. CHALES RIVER LA

Received Temp: 3?OF Iced (Y/N): Y

P.O. No:
PWSID No:

Inv. NOI 7247

Paramter
COLI FORM.MF
CHLORINE RESIDUAL

Method
SM 92228
SM 4500-CL-G

Resul t

e1 col/100ml
0.90 li/I

RLs Test Date, Time, Analyst
1. col/l00ml 11/04/05 05:00PM CSII

0.10 in/l 11/04/1)5 11:18AM CU

Saile Number Sample Description
L 17B812~5 DRINKING WATER-FILLING STATION

ReceIved Tem: 3?Of Iced (Y IN): Y
Sall. DateJ i melT ei
11/04/05 11:24am NAoF

SaJlled by
Customr Sampled

Paremter
COLI FORM-MF
CHLORINE RESIDUAL

Method
SM .92228
SM 4500-Cl-0

Rasul t

e1 colJ100l
0.90 IIII

RiS Test Data, Time, Anlyst
1. col/10Oml 11/04/05 05:00PM CSW

0.10mg/l 11104/05 11:24AM CU

sample Numer Sample Description
l1782812-6 DRINKING ~TER N-1

Received Tei: 37QF Iced (Y/N): Y
Sall. Datell 1 melT am
11/04/05 11:42am NAoF

Sampled by
Customr Seil ed

Parameter
COLI FORM-MF
CHLORINE RESIDUAL

Method
SM 92228
SM 4500~CL~G

Resul t

e1 col1100lUl

0.10 in/l

RLs Test Date, Time, Analyst
1. col/l00ml 11/04/05 05:00PM CSII

0.10 in/1 11104105 11:42A CU

L1782812-1:
1. A Water s\4ply is considered bacteriologically "SAFE" if no Coliform bacteria are detected. To be considered 

"SAFE" your reprtshould indicate "e1 co1/100m1" or "NEG" for the Coliform Test. If your raport Indicates a poitive reslt "POS" or a value of one
.(1) or greater then your suply is "UNSAFE FOR DRINKING" contact yor local Health Dept_ or QC for advice.~

'....0'82812-2:
1. A water supply is considered bacterinlogically DSME" If no Col iform bacteria are detected. To be considered "SAFE" your report
sliould indicate IIe1 col/100m1" or "NEGu for the Col iforii 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 DC for advice.

L 1782812-3:
1. A water supply is considered bacteriologically "SAFE" if no Coliforn bacteria are detected. To be considered "SAFE" your report
should indicate "e1 col/10Oml" 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 advica.

L 1782812-4:

A resut t of "NO" indicates the concentration of the anlyte tested was either not detected or below the Rls.
Definitions: ND=not detected; NEG=negative; POS=posltive; COL=colonies; RLs=laboratory reporting limits; L/A=laboratory accident;
TNTC=too nurous to cout
A result marked with I~RY" indicates that the resuLt was calculated and reported on a dry weight basis.
All analysis, except field tests are conducted In Souhamton, PA unless ntherwise identified.
The test"pH lab"la analyzed upn receipt at the laboratory, the result will not be suitable for regulatory purposes.
Actual times of analYSis for parameters reported e24 hI'S are avei lable upon reqst_ All testing is completed wIthin the requi red
holding time unless otherwise noted..
QC certIfication ID's: Southampton (NELAP) PADEP 09-131,NJDEP PA166, FL E87954, Bioassay PA034.NON-NELAP Labs: Wind Gap-NJ PA001,
AlLtest-NJ OZ015,Vineland-NJ 06005;PA 68-580,
All samples are collected as "grab" samples unless otherwise Identified.
MCllO is the EPA recoind "maximu contaminant level" for a parameter. PLs=customer specific permit limits.

. 2 of 3 ~tt / ~es
. Thomas J/7es. Presldenl I

1205 Industral Blvd., P.O. Box 514, Southampton, PA 18966-0514 Phone: 215-355-3900 Pax 215-355-72/!.'ll~ies.cjj.s ~

SariaI Numr: 622446
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o QC Laboratories.
G6G-r.

~ 1/¡1/iJ'o

Analytical Report
;..-... ,

)

Accou No: \105899, CHARLES RIVER LAB P.O. No: Inv. No: 729947
Project No: 1/05899, CHARLES RIVER LAB PWSID No:
1, A water supply is coidered bacteriologically "SAFE" if no Coliform bacteria are detected. To be considered "SAFE" your report
should indicate "~1 col/1OOml" or "NEG" for the Col iform Test. If your report indicates a poaltive result "PO" or II value of one
(1) or greater then your suply IS "UNSAFE FOR DRINKING" contact your local Health Dept. or QC for advice.

L 1782812-5:
1. A water suply is considered bacteriologically "SAFE" if no Coliform bacteria are detected. To be conidered "SAFE" your report
should IndiCate "~1 col/100ml" Ill' "NEGO for the Col ftorm Test_ If your report indicates a poitive result "POSo or a value of one
(1) or greater then your supply is "UNSAFE FOR DRINKING" contact your local Health Dept. or QC for advice.

L 1782812-6:
1. A water supply is considered bacteriologically "SAFE" if no COl fform bacteria are detected. To be considered "SAFE" your report
should indieate 1I~1 col/100ml" or "NEGo for the Coliform Test. If yor report indicates a positfve reslt "POS" or a value of one
(1) or greater then your suply is "UNSAFE FOR DRINKING" contact yor local Health Dept. or QC for advfee.

W
\.".....)

r~.~(..~ ..... i" _l:o.T'4L 8 If '.('\-
Or¡; 11¡;¡:J~~i':;i ..'

A result of "NO" indicates the concentration of the analyte tested was either not detected or below the RLs.
Definitions: ND=not detected; NEG=negative; POS=posftive; COL=colonies¡ RLs~laboratory reporting i imita; l/A~laboratory accident;
TNTCatoo nurou to count
A resul t marked with "DRY" indicates that the result was calculated end reprted on a dry weight basis.
Al I analysis, except field tests are conucted in Southampton, PA unless otherwise I dent I tied.
The test"pH 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 hI'S are available upo request. Al i testing is completed within the required
hOlding time unless otherwise noted..
ac certification ID's: SOthampton (NELAP) PADEP 09-131,NJDEP PA166, FL E87954, Bioassay PA034.NON-NELAP lab: Wind Gap"NJ PA001,
Alltest'NJ 02015,Vinelan-NJ 06005¡PA 68-580.
All samples are collected BS "grab" samples unless otherwise identified.
MCL~ is the EPA reeoiinded "maiiimu contaminant level" for a parameter. PLs=customr specific permit limits.

Page 3 of 3 ~tÆ / ~es
. Thomas J. Hines, Presidenl

~ '¡Slb
1205 Industrial Blvd., P.O. Box 514, Southampton, PA 18966-0514 Phone: 215-355-3900 Fa 215-355-7231 wwqc1aranes,com

Sei-i a i Numer: 622446
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Analysis Report

ÂI.~Lancaster
~ r Laboratories

Page I of3

Lanoaste Laboratories Sample No. WW 4552552

Sample '1 905 Anytioal Lab Grab Water Sample
Semi-Anual

Collected: 06/27/2005 15: 14 by EA Account Number: 02423

Submitted: 06/28/2005 15: 00
Reported: 07/18/2005 at 19: 49
Discard: 07/26/2005

Charles River Laboratories
57 Union Street
Worcester MA 01608

905AN

As Rece1vecl
CAT As Rece;LvÐd Li t of Dilut.onNo. Analysis Nam CA NlIer Resul t QUant.taUon Uni ts Factor00259 Mercury 7439-97-6 .. 0.00020 0.00020 mg/1 107035 Arsenic 7440-38-2 -: 0.0200 0.0200 mg/1 107036 Selenium 7782-49-2 .. 0.0200 0.0200 mg/1 107046 Barium 7440-39-3 .. 0.0050 a .0050 mg/l 107049 Cadm ur 7440-43-9 .. 0.0050 0.0050 mg/l 107051 Chromium 7440-47-3 .. 0.0150 0.0150 mg/l 107055 Lead 7439-92-1 .. 0.0200 0.0200 mg/1 107066 Silver 7440-22-4 -: 0.0050 0.0050 mg/1 107072 Zinc 1440-66-6 -c 0.0200 0.0200 mg/1 100224 Chloride 16887-00-6 .. 2.0 2.0 mg/1 500226 Ortho-Phosphate as p 7723-14-0 .. 0.030 0.030 mg/l 100228 Sulfate 14808-79-8 .: 5.0 5.0 mg/l 500368 Nitrate Nitrogen 14797-55-8 -: 0.50 0.50 mg/1 501504 Fluoride 16984-48-8 .: 0.50 0.50 mg/l 501505 Bromide 24959-67-9 .: 2.5 2.5 mg/1 501506 Nitrite Nitrogen 14797-65-0 .: 0.50 0.50 mg/l 5

00178 Pesticides/PCB's in Water

00453 Gama SHC - Lindane 58-89-9 " 0.0096 0.0096 ug/1 100454 Heptachlor 76-44-8 " 0.0096 0.0096 ug/1 100455 Aldrin 309-00-2 " 0.0096 0.0096 ug/1 100469 Dieldrin 60-57-1 .. 0.019 0.019 ug/1 100477 Endrin 72-20-8 -: 0.019 0.019 ug/l 100478 p, p-DDT 50-29-3 -c 0.024 0.024 ug/1 100638 Endrin Aldehyde 7421-93~4 .. 0.096 0.096 ug/1 101902 Alpha BHC 319-94-6 .: 0.0096 O. 0096 ug/l 101903 Beta BRC 319-85-7 .. 0.038 0.038 ug/1 101904 Del ta BIlC 319-86-8 .: 0.0096 0.0096 ug/l 101905 Heptachlor Epoxide 1024-57-3 .: 0.0096 0.0096 ug/1 101906 Pi p-DDE 72-55-9 " 0.019 0.019 ug/1 101907 pip-DDD 72-54-8 -: O. 019 0.019 ug/1 101908 Chlordane 57-74-9 .: 0.48 0.48 ug/l i
01909 Toxaphene 8001-35-2 -: 0.96 0.96 ug/1 101910 Endosu1fan I 959-98-8 .: 0.0096 0.0096 ug/1 i01911 Endosu1fan II 33213-65-9 " 0.040 0.040 ug/1 101912 Endosu1fan Sulfate 1031-07-8 -: 0.019 0.019 ug/1 101913 PCB-10I6 12674-11-2 .: 0.48 0.48 ug/1 1

Lancaster Laoratories. Inc. O. ~ 7-~/-.(SMEMBER 2425 New Holland Pike-- PO Box 12 
Lancaster, PA 17605.2425

EXACT COpy717.65&.2300 Fai717.656-Z681
2Z1& Rell.3/10'03

D€r 1I/ii/or
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. Analysis Report

~1~Lancater~ r laoratories

Page 2 of3

Lacaster Laboratories Samle No. WW 4552552

Sample ll 905 Analytical Lab Grab Water Sample
Semi-Annual

Collected: 06/27/2005 15: 14 by EA Account Numer: 02423

Submitted: 06/28/2005 15: 00
Reported: 07/18/2005 at 19:49
Discard: 07/26/2005

Charles River Laboratories
57 Union Street
Worcester MA 01608

905AN

CA
No.
01914
01915
01916
01917
01918
01919

As Received
As lleceiVêd Lit ofAnaJysis Name CA Numr Result QuantitationPCB-122l 11104-28-2 ~ 1.2 1.2PCB-1232 11141-16-5 ~ 0.87 0.87PCB-1242 53469-21-9 ~ 0.48 0.48PCB-1248 12672-29-6 ~ 0.48 0.48PCB-1254 11097-69-1 ~ 0.48 0.48PCB-1260 11096-82-5 ~ 0.48 0.48

The surrogate data is outside the QC limts for the LCSD. Results from the
reextraction are within the limits. The hold time had expired prior to the.
reextraction so all resul ts are reported from the original extract. Similar
results were obtained in both extracts.

Uni ts

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Dilution
Factor
i
i
i
1

1
1

01856 Herbicides in Water

01857 2,4-0 94-75-7 ~ 0.50 0.50 ug/l 1
01858 2, 4 , 5-TP 93-72':1 ~ 0.050 0.050 ug/1 1
05296 2,4,5-' 93-76-5 ~ 0.050 0.050 ug/l 1
05287 oalapon 75-99-0 ~ 1.2 1.2 ug/l 1
05288 Dinoseb 88-85-7 .; 0.50 0.50 ug/l 1
05289 Dicamba 1918-00-9 .; 0.30 0.30 ug/l 1
05290 MCPP 93-65-2 ~ 200. 200. ug/l 1
05291 MCE'A 94-74-6 ~ 990. 990. ug/l 1
05292 2,4-0E' (Dich10rprop) 120-36-5 .. 0.50 0.50 ug/l 1
05293 2,4-DB 94-92-6 .. 0.99 0.99 ug/l 1
08103 Pentachlorophenol 87-86-5 .; 0.050 0.050 ug/l 1

The LCS recovery for MCPA is outside the QC 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
CA'. Analysis DiluUon
lfo. MaJysis Nam Method !rrial! Date an Tim Analys I: Factor
00259 Mercury 311-846 7470A 1 07/06/2005 07: 40 Demary Valentin 1
07035 Arsenic 311-846 6010B 1 07/05/2005 15:18 Deborah A Krady 1
07036 Selenium 511-846 6010B 1 07/15/2005 16:24 Eric L Eby i
07046 Barium SII-846 6010B 1 07/05/2005 15: 18 Deborah A Krady 1

- Lancastr Laboratories, Inc.
2425 New Hollan PIke
PO Sox 1225
lanca. PA 17605-2425

717-;56-2300 Fax 717-656-268 I

o. ~ 7-dl-/)S

EXACT COpy
Off 11/\1 iii r

2216 Rev. 3/10103
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Analysis Report

AI'~Lancaster
~ r Laoratories

Page 3 of3

Lanoaster Laoratories Saple No. WW 4552552

Sample ll 905 Anytical Lab Grab Water SlUple
Semi-Anual

Collected:06/27/2005 15:14 by EA Account Numer: 02423

Submitted: 06/28/2005 15:00
Reported: 07/18/2005 at 19:49
Discard: 07/26/2005

Charles River Laboratories
57 Union Street
Worcester MA 01608

905AN
07049 Cadmum SW-846 6010B 1 07/05/2005 15:18 Deborah A Krady 107051 Chromiui SW-846 6010B 1 07/05/2005 15:18 Deborah l\ Krady 107055 Lead SII-846 6010B 1 07/05/2005 15:18 Deborah A Krady 107066 Silver S\i-846 6010B 1 07/05/2005 15:18 Deborah A Krady 107072 Zinc SW-846 6010B 1 07/13/2005 13: 41 Joanne M GateG 100224 Chloride EPA 300.0 1 06/29/2005 09:26 Shannon L Phillips 500226 Ortha-Phosphate aG P EPA 365.3 1 06/28/2005 21145 Daniel S Smith 100228 Sulfate EPA 300.0 1 06/29/2005 09: 26 Shannon L Phillips 500368 Nitrate Nitrogen EPA 300.0 1 06/29/2005 09:28 Shannon L Phillips 501504 Fluoride EPA 300.0 1 06/29/2005 09:28 Shannon L Phillips 501505 Bi:omide EPA 300.0 1 06/29/2005 09:28 Shannon L Phillips 501506 Nitrite Nitrogen EPA 300.0 1 06/29/2005 09:28 Shannon L Phillips 500178 Pesticides/PCB' IS in Water EPA 608 1 07/01/2005 16:27 Richard A Shober 101856 Herbicides in Water SW-846 8151A 1 06/30/2005 17 :58 Michele D Hamilton 100616 Water Sample Herbicide SW-846 8151A 1 06/29/2005 20 :30 Karen L Beyer 1Extract

00817 lIater Samle Pest. EPA 608 1 06/30/2005 01: 15 David V Hershey Jr 1Extraction .
01848 WW SW846 rcp Oi gelS t (tot 811-846 30051\ 07/04/2005 19:20 James L Mertz 1reel
05713 WW SW846 ß9 Digeist 811-846 74701\ 07/05/2005 20:30 Nelli 8 Markaryan 1

;¿ Lancastr laboratories. Inc
245 New HolI.nd Pike
PO Box 12425

lancastr, fA 17605-245
71Hi56-2300 Fax: 717-656-2681

? ~7-~I-OS
E'V fl C.,....~/V-.li Ii'/"f'" ,_, 6 VU~~(

OEf IVII/(,r
2216 Rev. 3/10/03
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Analysis Report

~1~Lancater~ r Laboratories

Page i of3

Lacaster Labratories Sample No. WW 4552553

Sample #2 905 Formulation Lab Grab Water Samle
Semi-Anual

Collected: 06/27/2005 15: 03 by EA Account Numer: 02423

Submitted: 06/28/2005 15:00
Reported: 07/18/2005 at 19:49
Discard: 07/26/2005

Charles River Laboratories
57 Union Street
Worcester MA 01608

90SFR

AS Recøived
CAT As Received Lit of D1.iution
Ro. Analysis Nam CA _.. Resul t Qutitation Units Factor
00259 Mercury 7439-97-6 0( 0.00020 0.00020 mg/l 1
07035 Arsenic 7440-38-2 0( 0.0200 0.0200 mg/l 1
07036 Selenium 7782-49-2 0( 0.0200 0.0200 mg/l 1
07046 Barium 7440-39-3 0( 0.0050 0.0050 mg/l 1
07049 cadmum 7440~43~9 0( 0.0050 0.0050 in/l 1
07051 Chromium 7440-47-3 0( 0.0150 0.0150 mg/l 1
07055 Lead 7439-92-1 0( 0.0200 0.0200 mg/l 1
07066 Silver 7440-22-4 0( 0.0050 o . 0050 mg/l 1
07012 Zinc 7440-66-6 0( 0.0200 0.0200 mg/l 1
00224 Chloride 16887-00-6 0: 2.0 2.0 mg/l 5
00226 Ortho~Phosphate as P 7123-14-0 0: 0.030 0.030 mg/l 1
00228 Sulfate 14808-79-8 0: 5.0 5.0 mg/l 5
00368 Nitrate Nitrogen 14797~55-8 0: 0.50 0.50 mg/l 5
01504 Fluoride 16984-48-8 0: 0.50 0.50 mg/l 5
01505 Bromide 24959-67~9 '" 2.5 2.5 mg/l 5
01506 Nitrite Nitrogen 14797-65-0 0: 0.50 0.50 mg/l 5

00178 Pesticides/PCB i S in Water

00453 Gamma BRC - Lindane 58-89-9 0: 0.0095 0.0095 ug/l 1
00454 Heptachlor 76-44-8 0: 0.0095 0.0095 ug/1 1
00455 Aldrin 309-00-2 0: 0.0095 0.0095 ug/l 1
00469 Dieldrin 60-57-1 0( 0.019 0.019 ug/l 1
00477 Endrin 12-20-8 0( 0.019 0.019 ug/l 1
00478 p,p-DDT 50-29-3 0( 0.024 0.024 ugll 1
00638 Endrin Aldehyde 7421-93-4 '" 0.095 0.095 ug/l 1
01902 Alpha BHC 319-84-6 0( 0.0095 0.0095 u9/1 1
01.903 Beta BHC 319-85-7 0( 0.038 0.038 ug/l 1
01904 Delta BHC 319-86-8 0: 0.0095 0.0095 ug/l 1
01905 Heptachlor Epoxide 1024~57-3 .: 0.0095 0.0095 ug/l 1
01906 p,p-DDE 72-55-9 0: 0.019 0.019 ug/l 1
01907 p,p-DDD 72~54~8 0: 0.019 0.019 ug/1 1
01908 Chlordane 51-74-9 0: 0.48 0.48 ug/1 1
01909 Toxaphene 8001-35-2 0( 0.95 0.95 ug/1 1
01910 Endosulfan I 959-98-8 0: 0.0095 0.0095 ug/1 1
01911 Endosulfan II 33213-65-9 .: 0.040 0.040 ug/l 1
01912 Endosulfan Sul fate 1031-07-8 0( 0.019 0.019 ug/1 1
01913 PCB-I016 12674-11-2 .: 0.48 0.48 ug/1 1

Lani:5ter Laboraries Inc.
P. :e~ ¡ r 7 - ,; -t9SMEMBER 2425 New Holland Pike-- PO Box 12425

l.ni:te~ PA 17605024
7170156-2300 Fax 717-656.2681 EXACT COpy 2216 Rev. 3110/03 

f)f. 11/1\~f
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Analysis Report

~1~Lan(aster~ r laboratories

Page 2 on

Lancaste Laoratories Sample No. WW 4552553

Samle 12 905 Formulation Lab Grab Water Sample
Semi -Anual

Collected: 06/27/2005 15: 03 by EA Account Number: 02423

Submitted: 06/28/2005 15:00
Reported: 07/18/2005 at 19:49
Discard: 07/26/2005

Charles River Laboratories
57 Union Street
Worcester MA 01608

905FR
As Received

CA'r As Received Li t of Dilution
No. J\aJys.is Nam CAS Numer Resu t Quantitation Units Fantor
01914 PCB-1221 11104-2B-2 .: 1.1 1.1 ug/l 1

01915 PCB-1232 11141-16-5 0( 0.86 0.86 ug/l 1
01916 PCB-1242 53469-21-9 0( 0.48 0.48 ug/l 1
01917 PCB-1248 12672-29-6 0( 0.48 0.48 ug/i 1
01918 PCB-1254 11097-69-1 .: 0.48 0.48 ug/l 1
01919 PCB-1260 11096-82-5 0( 0.48 0.48 ug/l 1

The surrogate data is outside the QC limits for the LeSD. 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 extracts.

01856 Herbicides in Water

01857 2,4-0 94-75-7 0( 0.50 0.50 ug/l 1
01858 2,4,5-TP 93-72-1 0( 0.050 0.050 ug/l 1
05286 2,4,5-T 93-76-5 0( 0.050 0.050 ug/l 1
05287 Dalapon 7 5-99~0 ( 1.2 1.2 ug/l 1
05288 Dinoseb 88-85-7 (. 0.50 0.50 ug/l 1

05289 Dicarna 1918 -00-9 0( 0.30 0.30 ug/l 1
05290 MCPP 93-65~2 ( 200. 200. ug/l 1

05291 MCPA 94-74-6 0( 990. 990. ug/l 1

05292 2,4-DP (Dichlorprop) 120-36-5 0( 0.50 0.50 ug/l 1

05293 2,4-DB 94-82-6 0( 0.99 0.99 ug/1 1
08103 Pen tachlorophenol B7-86-5 0( 0.050 0.050 ug/1 1

The LCS recovery for MCPA is outside the QC limts. 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
CA'J Anlysis Dilution
1'0. J\aJysis Nam Method 'Jríail Date and Time Anyst llaCltor
00259 Mercury SW-846 7470A 1 07/06/2005 07:42 Damary Valentin 1
07035 . Arsenic SW-846 6010B 1 07/05/2005 15:23 Deborah A Krady 1
07036 Selenium SW-846 6010B 1 07/15/2005 16:29 Eric L Eby 1
07046 Barium SW-846 6010B 1 07/05/2005 15: 23 Deborah A Krady 1

.. Lancaster laboratories, Inc.
242 New Holland Pike
PO Box 1242
Lancstr, PA 176052425
717.656-2300 Fa 717.656-2681

p.~7-nU-&S-
¿:::)(A,cr COpy

Æ f' 11/\\ f\J'j

2216 Rev. 3/10/03
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Analysis Report

~1~Lan(aster~ r Laoratories

Page 3 ofJ

Lanoaster Labora.l:ories Sample No. WW 4552553

Sample #2 gOS Formulation Lab Grab Water Sample
Semi-Anual

Collected:06/27/2005 15:03 by EA Account Numer: 02423

Submitted: 06/28/2005 15: 00
Reported: 07/18/2005 at 19:49
Discard: 07/26/2005

Charles River Laboratories
57 Onion Street
Worcester MA 01608

905FR
07049 Cadmium SW-846 6010B 1 07/05/2005 15:23 Deborah A Krady 1
07051 Chromium SW-846 6010B 1 07/05/2005 15:23 Deborah A Krady 1
07055 Lead SW~846 6010B 1 07/05/2005 15:23 Deborah 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 L Phillips 5
00226 Orthll-Phosphate as P EPA 365.3 1 06/28/2005 21:45 Daiel S Smi th 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 09 :41 Shanon L Phillips 5
01506 Nitrite Nitrogen EPA 300.0 1 06/2912005 09:41 Shannon L Phillips 5
00178 Pesticides/PCB's in Water EPA 608 i 07/01/2005 16:46 Richard A Shober 1
01856 Herbicides in Water SW-8 4 6 8151A 1 06/30/2005 18:26 Michele D Hamlton 1
00816 Water Sample Herbicide 81'-846 8151A 1 06/29/2005 20:30 Karen L Beyer 1Extract
00817 Water Sample Pest. EPA 608 1 06/30/2005 01:15 David V Hershey JrExtraction
01848 WW SW846 rcp Digest (tot 81'-846 3005A i 07/04/2005 19:20 James L Mertz 1ree)
05713 WW SW846 Hg Digest 8W-846 7470A 1 07/05/2005 20:30 Nelli 8 Markarya 1

o. ~ 7-oZ-gS
MEMBER-i Lancaster Laboratortes, Inc

2425 New Hollend PIke
PO 80x 12425

Lancae~ PA 17605-2425
717-656-2300 Fax 717-&56-2681 c,ü.:AAC'i ("-0.' D\FV l r

O€t- n/ii II))'

2216 Rev. 3110/03
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Analysis Report

~1~Lancaster~ r Laboratories

Page 1 ofl

Lancaster Laboratories Sample No. WW 4562311

Samle Q)Sample l1 905 Analytioal Lab Gra Water
Semi-Anual

Collected: 07/12/2005 14: 10 by EA Account Numer: 02423

Submitted: 07/13/2005 17:00
Reported: 07/21/2005 at 08:32
Discard: 07/29/2005

Charles River Laboratories
57 Onion Street
Worcester MA 01608

1-905

As Rece! ved
CAT As Received L:Lt of Dilution
No. Analysis Nam CA ller Beaul t Qutitation ID t8 Factor

01856 Herbicides in Water

01857 2,4-D 94-75-7 .: 0.50 0.50 ug/1 101858 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/l 105288 Dinoseb 88-85-7 .: 0.50 0.50 ug/l 1
05289 Dicamba 1918-00-9 .: 0.30 0.30 U9/1 105290 MCPP 93-65-2 .: 200. 200. ug/l 1
05291 MCPA 94-74-6 .: 990. 990. ug/l 1
05292 2,4-DP (Dich1orprop) 120-36-5 .: 0.50 0.50 ug/1 105293 2,4-DB 94-82- 6 .: 0.99 0.99 ug/l 1
08103 PentaChlorophenol 87-86-5 .: 0.050 0.050 U9/1 1

Commonwealth of Pennsylvania Lab Certification No. 36-037

CA
NO.
01856
00816

Analysis Nam
Herbicides in Water
Water Sample Herbicide
Extract

Method
SN-S46 S151A
SN-846 8151A

Laboratory Chronicle
Analysis

Date and Time
07/20/2005 02: 57
07/18/2005 05 :45

TrieU
1

1

Analyst
Michele D Hamilton
Danette S Blystone

Dilution
Factor

1
1

o~Lt ¡'-I-.oS
Ð l2"'f"'l,+ oSl"F'e. (Pi.sf .s~/d. .Jl.f1.: dOCS) .pc-,- hc.rhi c.; de.

o-l'II & i.; 0 n 11. b"-..d ~f) l-..hA...""tc-r t-,J .,l-,-+..r; ",:1 ril.+~.ç ë.i':r; Of)
of' plJSSI b/~ .' s..s I.l= i:1 t'h i- ..i-b i C."i d ~ iù,.J i +; CDr) +ro /

I Lancster Laboratones. Ine.

ME M BE R 2425 New Holland Pike .. ¡; fY fYArl Cï "" 'j D..+ i 11 -J (. f) l= cJ,( l) Õ '_ POSoxU425 I D \? /Lancater. PA 17605-24 l :. - - ó 5
717.656.230D Fax: 111.656-2681 2216 Rev. 3/10/03
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Analysis Report

~1~Lancaster~ r Laboratories

Page 1 ofl

Lacaster Laboratories Sample No. WW 4562312

Salple #2 905 Formulation Lab Grab Watsr Sample 0
Semi-Anual

Collected: 07/12/2005 14: 15 by EA Account Numer~ 02423

Submitted: 07/13/2005 17:00
Reported: 07/21/2005 at 08 :32
Discard: 07/29/2005

Charles River Laboratories
57 Union Street
Worcester MA 01608

2-905

As Received
CM' As Received Limt 0:£ Dilution
No. Analysis Nam CA Niei: Result Quantitation Uni ts Factoi:

01856 Herbicides in Hater

01857 2,4-D 94-75-1 0( 0.49 0.49 ug/l 1
01858 2,4,5-TP 93~72-1 0( 0.049 0.049 ug/l 1
05296 2,4,5-T 93-76-5 0( 0.049 0.049 ug/l 1
05281 Dalapon 75-99~0 0( 1.2 1.2 uq/l 1
05298 Dinoseb 88-85-7 0( 0.49 0.49 uq/l 1
05289 Dicama 1918-00-9 0( 0.29 0.2~ uqll 1
05290 MCPP 93- 65-2 0( 200. 200. uq/1 1
05291 MCPA 94-74-6 0( 980. 980. uq/l 1
05292 2,4-0P (Dichlorprop) 120-36-5 0( 0.49 0.49 uq/1 1
05293 2,4-08 94-82-6 0( 0.98 0.98 uq/l 1
00103 Pentachlorophenol 81-86-5 0: 0.049 0.049 uq/1 1

Commonwealth of Pennsylvania Lab Certification No. 36-031

CAT
No.
01856
00816

Anysis Nam
Herbicides in Water
Water Sample Herbicide
Extract

Method
SW-846 8lS1A
SW-946 8l51A

Laboratory Chronicle
Analysis

Date and T:l
07/20/200S 04:04
07/18/2005 05:45

Trial#
1
1

Analyst
Michele 0 Hamlton
Danette S Blystone

Dilution
Faotor

1

1

ß) R...p.. Gi,_rnpl.- (fir"G+ .s..inr'...d Jun.: ...,(0"') tør h"'rb;t!;d=. .-~J..js:
~h11 bi?~ ,,at óh .1-.,." c.-.4-~ I-b-hnr..+o ri..s' 110+;,Ç .:..+; on dl' FOSS" b Ie.

ii;i;ue. ~i+h he.rbJL-lde.L..,.JYllOn+îol sOfYm~! if\ Jo"..cll)O$.?J4-'i-/-tJ.$

~~ ?-I-os

.. Lacas Lsboratoñe.. Inc.
2425 New Holland Pike
PO Bo 12425
LsnCiS\r. PA 17605-2425
717-66-230 Fax: 717-656.2681 fC"l fi, t"~ t"OPV
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Explanation of SYõnbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D.
TNTC

IU

umhos/cm
C

meq
9

ug
ml

m3

J

ppm

ppb

Dry weight
basis

none detected BMQl Below Minimum Quantitation Level
Too Numerous To Count MPN Most Probable Number
Intemational Units CP Units cobalt-chloroplatinate units
micromhoslcm NTU nephelometric turbidity units
degrees Celsius F degrees Fahrenheit
miliequivalents lb. pound(s)gram(s) kg kilogram(s)microgram(s) mg millgram(s)millliter(s) I Iiter(s)cubic meter(s) ul microliter(s)
less than - The number following the sign is the limit of auantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

greater than

estimated value - The result is ~ the Method Detection Limit (MDL) and -. the Limit of Ouantitation (LaO).

parts per milion - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per milion grams. For
aqueous liquids, ppm Is usually taken to be equivalent to miligrams per lier (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.

parts per bilion

Results printed under this heading have been adjusted for moisture content. This increases the analyte weight
concentration to approximate the value present in a similar sample without moisture. All other results are reported on
an as-received basis.

oe

;:

A
B
C
D
E

Page 270

B
E
M

N
S

Inorganic Qualifiers
Value is -.CRDL, but ~IDL
Estimated due to interierence
Duplicate injection precision not met
Spike sample not within controllimíts
Method of standard additions (MSA) used
for calculation
Compound was not detected
Post digestion spike out of controllímits
Duplicate analysis not within control limits
Correlation coefficient for MSA -.0_995

u.s. EPA CLP Data Qualifiers:

Organic Qualiiers

TIC is a possible aldol-condensation product
Analyte was also detected in the bla.nk
Pesticide result confirmed by GC/MS
Compound quantitated on a diluted sample
Concentration exceeds the calibration range of
the instrument

N Presumptive evidence of a compound (TICs only)
P Concentration difference between primary and

confirmation columns ;:25%
U Compound was not detected

X,Y,Z 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 uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested. Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample. Unless the sample analyzed is truly representative of the bulk of material involved,
the test 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, however, unless sampling has been performed by a member
of our staff. This report shall not be reproduced except in full, without the written approval of the laboratory.

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as
submitted. THE FOREGOING EXPRESS 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 MERCHANTABILlTY_ IN NO EVENT SHALL LANCASTER
LABORATORIES BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS 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 responsibilty for the purposes for which the client uses the test results. No
;urchase order or other order for work shall be accepted by Lancaster Laboratories 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.

u
w

+
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RESEARCH PA THOLOGY SERVICES, INC.

438 East Butler Avenue, New Britain, PA 18901
Phone: 215-345~7070. Fax: 215-345-4326

INTERLABORATORY VALIDATION OF THE 15-DAY ADULT
INTACT MALE RAT ASSAY WITH L1NURON 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:

. Rc ~ mlf, '2 ì 'ù (
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 L1NURON 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 L1NURON 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

Dosagea Concentration
Substance Group Rats (malko/day) rmo/mL)

A 1 15 0.25% Methylcellulose o (Vehicle) 0

8 2 15 Linuron 50 10

C 3 15 Linuron 100 20

D 4 15 Linuron 150 30

E 5 15 Phenobarbital 25 5

F 6 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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INTERLABORATORY VALIDATION OF THE 15-DAY ADULT
INTACT MALE RAT ASSAY WITH L1NURON AND PHENOBARBITAL

PROTOCOL NUMBER RTP00004
SPONSOR'S WORK ASSIGNMENT: WA 5-15

HISTOPATHOLOGY REPORT

testis, epididymides and thyroid of the Groups 1, 4, and 7 male rats were routinely
processed, embedded in paraffn, sectioned, and stained with hematoxylin and
eosin for microscopic evaluation.

Upon completion of the project, all raw data (remaining wet tissue, paraffn
blocks, microscopic slides and histology records) wil be returned to Charles River
Laboratories, Preclinical Services, Pennsylvania for archiving.

Research Pathology Services, Inc. -2
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INTERLABORATORY VALIDATION OF THE 15-DAY ADULT
INTACT MALE RAT ASSAY WITH L1NURON AND PHENOBARBITAL

PROTOCOL NUMBER RTP00004
SPONSOR'S WORK ASSIGNMENT: WA 5-15

HISTOPATHOLOGY REPORT

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% methylcellulose)
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 follcular epithelium (Table 1).
Histomorphologically, the change in the thyroid was characterized by increased size
of the follcular epithelium (hypertrophy) and an increase in the amount of follcles
and cellularity of the follcles (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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Page 277



RTP00004

INTERLABORATORY VALIDATION OF THE 15-DAY ADULT
INTACT MALE RAT ASSAY WITH L1NURON AND PHENOBARBITAL

PROTOCOL NUMBER RTP00004
SPONSOR'S WORK ASSIGNMENT: WA 5-15
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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. Environmental Protection Agency. Federal Insecticide, Fungicide and Rodenticide Actoxic Substances
Control Ar (FIFRASCA); Good Laboratory Practiæ 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. Ocober 1,1991; 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

Quality Assurance inspections were penormed 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
InsDeclion

11/16/05
11/22/05
11/30/05
12/2/05
12/05/05
12/05/05

12/06/05
12/06/05
12/08/05

12/19/05
12/19/05
03/27/06

Study
Phase

Date Reported
to Manaaement

Date Reprted to Study Director
and Study Director Manaaement

12/19/05
12/19/05
12/19/05
12/19105

12/19/05
12/19/05
12/19/05

12/19/05
12/19/05
12/19/05

12/19/05
03/27/06

ß-.J. IJ~ -:) 7-(J tø

Date

Trimming

Embedding
Microtomy

Staining
Histopathology

Data Entry

Data Verification

Data Procsing
Report Preparation

Pre-Submission Audit

Draft Report

Final Report

12/19105

12/1910
12/1910
12/1910
12/19105

12/19/05
12/19/05
12/19/05
12/19/05

12/19/05
12/19/05
03/27/06~J~

K ren W. Harkins, BS~

Quality Assurance Unit
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SPONSOR'S WORK ASSIGNMENT: WA 5-15

HISTOPATHOLOGY REPORT

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/oxic Substances Control Art (FIFRAfSCA); Good Laboratory
Practice Standards; Final Rule. 40 CFR Part 160/Part 792.

Ministry of Agriculture, Forestr 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.

DECO Environmental Directorate. OECD Principles of good laboratory practices
iC(97)186/Final) (1998); Environmental Health and Safety Division

No deviations were noted that had any significant impact on the validity of the

study.

iJ.R~G~ 03-2.7-0'
W. Ra~ Brown, DVM, PhD, DACVP Date
Veterinary Pathologist
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Table 1

Incidence and Degree of Seventy of Histomorphologic Observations

RTP00004

Test Substance:
Dose Group:
Sex:
Number of Animals/Group:

A
1

M
15

D
4
M

15

TESTIS (LEFT):
NO. EXAMINED
NO. NORMAL

-degeneration, seminiferous tubules, multifocal
minimal

Total Incidence, All Grades

15
14

15
15

1

1

o
o

TESTIS (RIGHT):
NO. EXAMINED
NO. NORMAL

-degeneration, seminiferous tubules, multifocal
minimal

Total Incidence, All Grades

~infiltration, mononuclear-cell, tunica, focal
minimal

Total Incidence, All Grades

15
14

15
15

1

1

o

o

a
o

o
o

EPIDIDYMIDES:
NO. EXAINED
NO. NORMAL

-infiltration, mononuclear~cell, focal/multifocal
minimal
mild

15
5

15
6

10
o
10

9
o
9Total Incidence, All Grades

THYROID:
NO. EXAMINED
NO. NORMAL
Advanced autolysis precludes evaluation

~hypertrophy/hyperplasia, follcular epithelium
minimal
mild
moderate

Total Incidence, All Grades

15
13
o

13
13
o

1

1

o
2

o
o
o
o

G
7
M
15

15
15

o
o

15
14

o
o

1

1

15
1

11
3
14

15
1

1

3
5
5
13
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JfRTI
INtERNAtIONAL

Quality Assurance Statement

Study Title: Hormone Concentration Determination in Rat Serum Samples for GLP Study
(Inter~Laboratory Validation of the IS-Day Intact Adult Male Rat Assay)

Sponsor: Charles River Laboratories

Study Code: AnOS~9S9

Protocol Number: RTI~9S9

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 Inspection and Audit Date(s)

Date Inspection/Audit Report Sent to
RTI Task Leader/ study director and

Management *

Analytical Project Plan Audit

Analytical Project Plan Audit
Follow-up

Sample Receipt - Process

November 10,2005 November 10, 2005

November 11,2005 November 11, 2005

November 15,2005 November 15,2005

Hormone Analysis - Process November 28, 2005 November 30, 2005

Data Audit November 28,2005 November 28, 2005

Data Audit November 29~30, 2005 November 30, 2005

Data Audit December 9 & 12, 2005 December 12,2005

Data Audit December 12, 2005 December 12,2005

Data Audit December 13,2005 December 13,2005

Report Audit December 19,2005 December 20, 2005

Report Audit - Follow up April 20, 2006 April 20, 2006
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* The audits and inspection report 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:

'-tA düOQ, n J
Michelle Oh
Quality Assurance Specialist

D4.21.& 10(0
Date

Reviewed by:

(ùJJi~ ~t/1.
Celia Keller
Quality Assurance Assistant Manager

04 /~LO Jdlo

Date' I
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Assay)

Report Prepared and Submitted by:

LkL~
Carol D. Sloan
Principal Investigator
Manager, Laboratory of Reproductive and
Endocrine Toxicology

9-..¿ ..- tg
Date

Approved by:

'l r. :J
Brian F. Thomas, Ph.D.
Director, Center for Chemistry Services

'f "2+ -()6

Date
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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 seru 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 R TI International and stored between

_650 C and -850 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, follcle 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/Bo, for the low and 30% (:: 10%) B/Bo 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 RIA SMART software,

version 1.0. This work was conducted according to the following regulatory guidelines:

. U.S. Environmental Protection Agency. Federal Insecticide, Fungicide

and Rodenticide Act/Toxic Substances Control Act (FIFRATSCA); Good
Laboratory Practice Standards; Final Rule. 40 CFR Part l60/Part 792.
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. Ministry of Agriculture, Forestry and Fisheries, Japan (MAFF). Good
laboratory practice (GLP) standards for agricultural chemicals.
Agricultual Production Bureau Ref. No. ll-Nousan-No.6283.
October 1, 1999; last revised June 30, 2003 Ref. No. l5~Seisan-2460.

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

2.1 Estradiol Radioimmunoassay Procedure

The estradiol radioimmunoassay (RIA) used was a no-extraction, double antibody
I2I-RIA (Diagnostic Systems Laboratories (DSL), Webster, Texas) which utilized estradiol

antibody, I2I-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 seru were prepared in the same species/strain/sex as unown 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 ~L) was pipetted into a glass culture tube and the estradiol antiserum

(100 ~L) was added. The tubes were vortexed and incubated at 4°C for 4 hours. The
I2I~estradiol (100 ~L) was added, and the tubes were vortexed and incubated at 4°C for

approximately 23 hours. After overnight incubation, cold precipitating solution (lrn) 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/rn. The results of the assay are considered reliable based on the

assay performance results, some of which are presented in Table 1.

Page 292



PAGE 6 R TP00004

Table 1. Parameters for Estradiol RIAs Used for Male Rat Hormone Determinations

Intra-assay Variation"

Mass added

Inter-assay Variation"

No. of assays

Mass added

% recovery of added massb

Index of parallelismc

1

N/A

7.5/112.0%
25/115.3%

N/A

1

N/A

5/100.7%
33.3/100.4%

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 , Estradiol from kit calibrators
N/A = Not applicable

c

d

e

Table 1A. Estradiol Standard Curve Values; Assay Date 12-06-05

5.0

15.0

50.0

150.0

4.83

15.73

47.81

152.65

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 Follcle Stimulating Hormone Radioimmunoassay Procedure

The rat follicle stimulating hormone (rFSH) RIA used was a no-extraction, double

antibody 1251 RIA (Amersham Biosciences, Piscataway, NJ) which utilized rFSH antibody,
I2I-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 unkown 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 coeffcient of variation, and percent

recovery for the assay was determined (see Table 2 below). All samples were analyzed in one

assay. The sensitivity ofthe assay was 0.9 ng/mL as reported by Amersham Biosciences. All

samples read within cure range of 1.6 to 100 ng/mL. For the RIA procedure, the sample
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(100 J.L) was pipetted into a glass cultue tube and the rFSH antiserum (100 J.L) was added. The

tubes were vortexed and incubated at room temperature for 4 hours. The 121-rFSH (100 J.L) was

added, and the tubes were vortexed and incubated at room temperature for approximately 22

hours. After overnight incubation, cold precipitating solution (400 J.L) 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

Intra-assay Variation"

Mass added

Inter-assay Variation"

No. of assays

Mass added

% recovery of added massb

1

N/A

6.25/71.3%
25/83.1%

N/A

1

N/A

7.5/187.3%
301167.6%

N/AIndex of parallelismc
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, FSH from kit standards
NIDDK-rFSH-RP-2 from the National Hormone and Pituitary Program (Torrance, CA).
N/A = Not applicable

c

d

e

f

Table 2A. Rat FSH Standard Curve Values; Assay Date 12-02-05

1.6

3.1

6.2

12.5

25.0

50.0

100.0

1.68

3.00

6.21

12.30

25.90

49.06

98.12

98.28,97.19,97.29,101.4

93.17, 95.63, 96.40, 95.96

84.80, 86.47, 85.49, 87.46

67.96, 70.86, 66.85, 71.05

44.52,46.93,43.73,44.21

28.12,28.13,27.48,26.61

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
12i~RIA (Amersham Biosciences, Piscataway, NJ) which utilized rLH antibody, 12i-rLH, rLH

calibrators as the standard cure, 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 unkown 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 ~L) was pipetted into a glass

culture tube, the rLH antiserum (100 ~L) was added, followed by the 12i-rLH (100 ~L), and the

tubes were vortexed and incubated at room temperature for approximately 23 hours. After

overnight incubation, cold precipitating solution (400 ~L) 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

Intra-assay Variation.

Mass added

Inter-assay Variation.

No. of assays

Mass added

% recovery of added massb

1

N/A

3.1/70.2%
12.5/91.8%

N/A

1

N/A

3.75/130.3%
15/128.6%

N/AIndex of parallelismc
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 , LH from kit standards.
NIDDK~rLH~RP-3 from the National Hormone and Pituitary Program (Torrance, CA).
N/A = Not applicable

b

c

d

e

Table 3A. Rat LH Standard Curve Values; Assay Date 11-29-05

0.8

1.6

3.1

6.2

12.5

25.0

50.0

0.79

1.64

3.04

6.22

12.59

24.81

49.88

98.30, 98.58, 98.41, 97.67

93.48, 93.84, 93.09, 93.13

83.55,86.21,82.87,82.98

62.41, 64.98, 63.39, 64.96

38.62,39.37,38.56,39.93

20.44, 21.80, 20.21, 20.34

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 1251 RIA

(Amersham Biosciences, Piscataway, NJ) which utilized rPRL antibody, 1251_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 unkown 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 cure range of 0.8 to 50 ng/mL, once diluted 10-fold with assay buffer.

For the RIA procedure, the sample (100 iiL) was pipetted into a glass cultue tube, the rPRL

antiseru (lOOiiL) was added, followed by the 121-rPRL (lOOiiL), and the tubes were vortexed

and incubated at room temperature for 22-24 hours. After overnight incubation, cold

precipitating solution (400iiL) was added and the tubes vortexed. After a 10 minute incubation,

the tubes were centrfuged, 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

Intra-assay Variation"

Mass added

Inter-assay Variation"

No. of assays

Mass added

2

0/3.4%
3.1/0.5%
12.516.0%

3.1/112.4-132.9%
12.5/95.5-121.9%

75.1%

2

2.5/0.7%
10/0.5%

% recovery of added massb

Index of parallelismc

2.5/209.4-211.4%
10/205.8-207.2%

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, prolactin from kit standards
NIDDK-rPRL-RP-3 from the National Hormone and Pituitary Program (Torrance, CA).
N/A = Not applicable

c

d

e
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Table 4A. Rat Prolactin Standard Curve Values; Assay Date 12-07-05

1.6

3.1

6.2

12.5

25.0

50.0

1.71

2.95

6.25

12.94

24.57

49.04

87.60,90.27,87.54,88.61

7790,82.85,76.14,79.99

58.11, 62.93, 62.44, 61.49

39.09, 42.64, 42.28, 41.67

25.55,27.27,24.31,27.93

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 125i RIA (Amersham Biosciences, Piscataway, NJ) which utilized rTSH antibody,
12i-rTSH, rTSH calibrators as the standard cure, 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 unkown 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 coeffcient 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 cure range of 1 to 64 ng/mL. For the RIA procedure, the sample (l00 i-L)

was pipetted into a glass culture tube, the rTSH antiserum (lOOi-L) was added, followed by the
12i-rTSH (lOOi-L), and the tubes were vortexed and incubated at room temperature for

approximately 21 hours. After overnight incubation, cold precipitating solution (400i-L) 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

Intra-assay Variation"

Mass added

Inter-assay Variation"

No. of assays

Mass added

% recovery of added massb

Index of parallelismc

1

N/A

4/119.5%
16/126.4%

N/A

1

N/A

2.5/237.1 %
10/207.3%

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 , TSH from kit standards.
NIDDK-rTSH-RP-3 from the National Hormone and Pituitary Program (Torrance, CA).

c

d

e

N/A = Not applicable

Table SA. Rat TSH Standard Curve Values; Assay Date 12-05-05

2.0

4.0

8.0

16.0

32.0

64.0

1.98

3.91

8.17

15.98

31.75

64.07

90.58, 92.23, 90.13, 94.07

79.95, 80.82, 78.65, 83.49

60.01, 62.29, 59.67, 62.54

38.3,43.13,37.45,40.78
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 121_RIA which

utilized T-specific antibody-coated tubes; 1251_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 unkown samples by adding known concentrations ofT 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 l..L) was pipetted into the antibody-coated tube and the 121_ 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

Intra-assay Variation'

Mass added

Inter-assay Variation'

No. of assays

Mass added

2

0.5/1.4%
4/2.4%
8/2.5%

0.5/97.4-101.0%
4/99.7-103.1%
8/94.1-97.4%

117.3%

2

0.5/6.3%
4/3.7%

% recovery of added massb 0.5/109.0-117.3%
4/102.5-107.9%

Index of parallelismc 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 # 135 (pooled from 10 rats)
Testosterone from kit calibrators
N/A = Not applicable

c

d

e

Table 6A. Total Testosterone Standard Curve Values; Assay Date 11-17-05

1.0

4.0

8.0

16.0

1.07

4.07

7.76

15.58

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 1251 RIA which

utilized T3-specific antibody-coated tubes, 121_ 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

unkown samples by adding known concentrations ofT3 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 of20 to 600 ng/dL.

For the RIA procedure, the sample (100 i-L) was pipetted into the antibody-coated tube and the
1251_ T3 (1 mL) 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

Intra-assay Variation'

Mass added

Inter-assay Variation'

No. of assays

Mass added

% recovery of added massb

Index of parallelismc

1

N/A

50/108.8%
300/113.0%

N/A

1

N/A

50/99.3%
300/99.1 %

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, T3 from kit calibrators.
N/A = Not applicable

c

d

e
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Table 7A. Total Triiodothyronine Standard Curve Values; Assay Date 11-28-05

20.0

50.0

100.0

200.0

600.0

19.56

49.96

100.54

204.24

580.73

85.34,83.87,84.77,87.12

71.27, 71.06, 69.89, 73.00

52.28, 55.43, 54.42, 56.60

35.09, 35.68, 36.18, 37.63

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 125i RIA which

utilized T4-specific antibody-coated tubes, 12i_ 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

unkown samples by adding known concentrations ofT4 to the appropriate matrix. From the

control values, the intra- and inter-assay coeffcient 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 Ilg/dL as reported by DPC. Not all samples read within curve

range of 1 to 24 Ilg/dL. For the RIA procedure, the sample (25 ilL) was pipetted into the

antibody-coated tube and the 12i_ 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 Ilg/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

Intra-assay Variation"

Mass added

Inter-assay Variation"

No. of assays

Mass added

2

0/6.3%
5/0.9%
12/5.2%

5/96.0-103.6%
12/90.0-101.2%

N/A

2

2.67/1.4%
16/1.7%

% recovery of added massb

Index of parallelismc

2.67/112.4-114.5%
16/99.1-101.5%

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, T4 from kit standards.
N/A = Not applicable

c

d

e

Table 8A. Total Thyroxine Standard Curve Values; Assay Date 11-18-05

1.0

4.0

10.0

16.0

24.0

0.95

4.13

10.35

15.87

23.07

88.30, 90.54, 86.30, 88.90

59.71, 62.61, 60.41, 61.15

37.72,40.71,37.03,39.89

28.72,28.93,27.74,31.63

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 125i RIA which utilized DHT -specific antibody-coated tubes and
12i-DHT (DSL, Webster, Texas). Also included in the kit were reagents for the

oxidation/extraction procedure to remove most of the testosterone which wil 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, S1. 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 unkown samples by adding known concentrations of DHT to the
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appropriate matrix. From the control values, the intra~assay coeffcient 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 cure range of

12.5 to 800 pg/mL, once diluted 4-fold with the zero calibrator. For the RIA procedure, the

sample (400 ¡.L) was oxidized and extracted and reconstituted in 250 ¡.L of kit supplied zero

calibrator. For the RIA procedure, the sample (100 ¡.L) was pipetted into the antibody-coated

tube and the 12I-DHT (500¡.L) 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

Intra-assay Variation'

Mass added

Inter-assay Variation'

No. of assays

Mass added

2

0/31.4%
100/24.5%
400/26.7

100/110.1-134.4%
400/95.1-135.6%

80.8%

2

64/6.4%
320/10.2%

% recovery of added massb

Index of parallelismc

64/99.1-108.4%
320/95.1-109.9%

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, DHT from Sigma Aldrich.
N/A = Not applicable

c

d

e

Page 304



PAGE 18 RTP00004

Table 9A. Dihydrotestosterone Standard Curve Values; Assay Date 12-04-05

25.0

50.0

100.0

200.0

400.0

800.0

23.97

48.96

102.44

202.52

392.24

799.64

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

3 RESULTS

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 wil 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 72.11

10302 7.86 312.15 19.01 12.59 1.57 40.43 3.97 4.64 89.01

1 0303 20.99 483.20 26.59 14.75 1.64 1.69* 10.27 4.31 82.80

1 0304 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 2.12 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 2.17 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

1 0331 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 2.43 74.62

10333 19.19 286.04 33.20 15.61 2.11 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

1 0335 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 5.13 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 2.49 69.79

1 0350 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 25.33 212.17 48.59 13.39 1.88 12.27 3.11 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 25.16 146.38 44.10 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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Table 1. Summary of Individual Hormone Results (page 2 of 4)

10394 37.69 172.84 39.80 15.92 1.63 2.27 1.52 2.53 66.07

10395 36.00 77.90 43.01 12.47 1.53 1.28 SDL 4.11 77.61

1 0306 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

1 0309 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

1 0321 10.88 112.90 39.33 11.08 1.24 4.39 0.63 2.15 71.26

1 0322 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

1 0324 33.14 1342.30 40.56 24.04 1.81 1.92 28.37* 3.04 72.18

1 0325 8.11 471.49 34.43 12.55 1.63 2.19 7.55 2.44 56.43

10336 6.00 109.97 30.39 10.24 1.42 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

1 0338 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

1 0340 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 SDL 56.31

1 0352 12.96 146.12 43.09 15.79 1.38 1.63 0.82 1.56 56.42

1 0353 17.47 290.56 40.29 16.95 2.29 4.26 3.81 1.22 70.28

1 0354 5.54 670.40* 31.11 14.14 1.76 1.40* 15.16 1.57 59.46

1 0355 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 13.25 1.88 5.28 3.85 3.59 62.70

1 0368 26.34 762.86* 26.06 15.22 2.02 15.86 12.39 3.58 60.37

1 0369 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

1 0381 17.68 122.92 35.43 11.10 1.23 20.11 1.13 3.61 67.40

1 0382 31.73 314.37 40.08 11.10 1.39 2.95 4.38 3.37 67.88

1 0383 17.78 166.50 33.45 10.96 1.28 10.97 1.36 3.93 65.64

1 0384 20.58 258.06 26.35 10.56 1.29 58.20 2.21 3.35 57.07
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Table 1. Summary of Individual Hormone Results (page 3 of 4)

1 0385 29.85 219.19 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 2.70 56.99

10398 36.20 126.62 36.60 9.43 1.49 1.36 0.71 2.44 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 2.94 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 5.28 78.52

10313 11.24 667.62 23.71 16.02 2.73 42.96 15.22 4.63 72.42

10314 24.73 370.52 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 11.92 5.11 77.01

1 0326 10.36 555.45 26.64 12.88 2.23 5.81 14.36 4.48 67.21

1 0327 6.77 241.09 29.21 16.47 2.04 4.98 3.64 2.86 60.80

1 0328 14.78 528.05 24.65 15.21 2.35 54.31 7.65 3.08 66.13

10329 7.14 368.41 31 .48 14.38 1.91 4.77 3.43 3.21 62.11

10330 9.42 347.10 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

1 0343 16.54 407.41 36.69 11.39 1.13 3.35 4.80 1.64 65.20

1 0344 23.42 592.08 46.26 17.85 1.92 9.59 9.11 1.53 65.38

1 0345 8.44 122.54 49.20 13.58 1.59 1.99 0.25 2.28 61.36

1 0356 11.80 131.37 38.73 12.73 1.29 1.48 SDL 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 13.43 277 .14 29.15 10.35 1.12 45.56 3.39 3.51 63.06

10373 11.30 250.37 22.19 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 2.47 7.36 3.42 47.82
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Table 1. Summary of Individual Hormone Results (page 4 of 4)

1 0388 39.37 200.60 39.22 12.80 1.48 12.47 2.76 3.59 54.83

10389 19.22 688.08 30.06 12.69 1.60 9.58 8.03 3.37 76.08

1 0390 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 2.10 19.48 10.39 3.35 56.07

1 0403 17.38 247.72 34.63 11.14 1.56 44.86 1.36 1.86 45.12

10404 27.99 394.40 31.85 11.62 1.47 11.04 1.52 2.52 55.30

1 0405 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

SOL = below detection limit, for testosterone = -cO.2 ng/mL, for thyroxine = -c1 ¡.g/dL
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APPENDIX 9 - STATISTICAL REPORT
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Offsite Quality Assurance Statement

Study Number: W A 5-15

This study was inspected by the Quality Assurance Unit and reports were submitted
to the Study Director and Management as follows:

Phase Inspected
Inspection

Date

Date Reported to
Battelle Task

Leader/Battelle
Management

Date Reported to
Offsite Study Director

/Management

Audit statistics data
Audit statistics report -

1/18/2006
1/18/2006

1/18/2006
1/18/2006

1/23/2006
1/23/2006

%tI êil
Quality Assurance Unit

3-;(g -(),
Date

Page 314



RTP00004

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.

Æ I1~S0 ~
DatePaul i. Feder
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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 EP A.

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 anmals per laboratory. This statistical
report specifies the summares, 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 (Tn8 - Tni)

Body weight change (Tn 15 - Tn8)
Body weight change (Tn15 - Tni)

Final body weights (TnI5)
Food consumption (Tn8 - Tni)

Food consumption (Tn15 - Tn8)
Food consumption (Tn 1 5 ~ Tni)

The Tn15 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 star and the
end of the given period divided by the lengt ofthe period (i.e., the daily average within
the weekly or bi-weekly interval). Food consumption for each animal was reported in
g/g/day, which was calculated as follows. The average of two body weights for a period
(nay 1 and nay 8 for period Tn8- Tn 1 and nay 8 and nay 15 for period Tn 15- Tn8) 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/g/day for that anmaL. The food consumption for the period Tn 15- Tn 1 was
determined as the average ofthe two weekly average values ifboth were present. If one
weekly value was missing the average for the period Tn15-Tni was reported as missing.

2. Hormonal analysis - (9 hormones)

Testosterone (ng/ml)
LH (ng/ml)
TSH (ng/ml)
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T4 (J-gldl)
T 3 (ngldl)

FSH (nglml)
Estradiol (pglml)
Prolactin (nglml)
DHT (pglml)

3. Organ weights - (9 organs)

Liver
Right testis
Left testis
Testes paired (sum of left and right testis weights)
Epididymides (paired weight)
Entire prostate
Semial 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 summares 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 summares (in either the initial or final weight
average). One animal died prior to TD15. This was animal 10396 (PhenobarbitollOO)
that died on TD9. This animal was not included in the data sumaries except for those

(change in body weight and food consumption) involving only TDI to TD8.

All data that entered into the statistical analyses were a priori valid data.
Appendix C contains a preliminary summary ofthese data.
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Outlier Detection

Outlier screens were carried out prior to analysis. Screens were carred 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 carred 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 anmals 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 varance 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 cutoffvalue 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 of2.84 in absolute value was flagged. Just a single iteration of the outlier
screening procedure was carred out.

Normal probability plots of the studentized residuals were prepared (Appendix
A). Ifthe flagged values appeared to be outliers in the probability plots, in that they
depared from the trend in the body ofthe residuals, they were treated as potential
outliers. Ifthe trend observed in the tails ofthe normal probability plot was continuous
but heavily skewed or considerably heavier tailed than normal, a data transformation (e.g.
square root, (natural) logarthm) might be attempted to improve agreement with normal
distrbution assumptions. The outlier screen would be repeated on the transformed data.
However, ifthe tails of the normal probability plot depar 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 carred 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 summarzed in Appendix B.

Page 318



RTP00004

Heterogeneity of Residual Variances among Treatment Groups

Tests for heterogeneity of varance were carred out on the data excluding the
flagged potential outliers. For each endpoint extent of heterogeneity of varability was
assessed across treatment groups. A one~way analysis of variance model was fitted to the
data, including the factor treatment (fixed). Three versions ofthe model were fitted to
test for heterogeneity of residual variance.

1. Separate variances for each treatment group (7 variances)

2. Separate varances for each substance (or control) (3 varances)
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 sumaries 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 anmals on which the statistic is based
· Mean :I standard error
· Coefficient of varation
· Difference of mean from control group mean :I standard error
· Ratio of mean to control group mean :I standard error1

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

i If X, Y denote the control group least squares mean and the dose group least squares mean respectively,
with variance-covariance matrx (Sx2, S/, SXy), where SXy is zero because X and Y are independent, an

approximate standard error for R =(Y /X)x 100% is

Se(R(X, Y)) =lliX¡ ((Y/X)2 sl + s/f" xlOO%
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thee dose groups as equally spaced2. The estimated slope and its standard error are
reported.

For ease of presentation each table is broken into thee pages, one page per dose
leveL. The sumary 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 summar 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 summar statistics as those
discussed for Tables 2 and 3.

Tables 6 and 7 display summar 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 figues include mean daily body weights figures and figues to compare the
varous 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).

Figues 1-2 display mean body weight :I 2 standard errors for each day from TD 1
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) summanzed in Tables 2-7, Figures 3 through 36 were prepared to display the
least squares means :l 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 summarzed in Tables 2-7 analysis of varance
models were fitted to the data to estimate treatment effects. For the nine organ weight

2 If Xo, Xi, X2, X3 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 == (-3Xo - Xl +X2 + 3X3)/(20)V,
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responses the unadjusted responses were analyzed as well as the organ to final body
weight ratio (percent) responses.

Analyses were carred 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 Varance
across Treatment Groups." Analyses were cared out on the untransformed data, using
the simplest varance structure compatible with the data.

For each response the following one-way analysis of varance 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 varance model are as shown below.

Source
Treatment
Residual = Replicate (Treatment)

df
6

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 :l 2 standard
error intervals were calculated based on the above modeL. (For these data the least
squares mean coincides with the simple arthmetic 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 comparson of a linear trend
to 0, for both Linuron and Phenobarbitol (i.e. two substances x thee doses per substance
plus two linear trend comparsons, 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.
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Appendix A

Normal Probabilty Plots for Growth, Food Consumptions, Organ Weights, Organ
Weight to Body Ratios, and Hormonal Analysis Endpoints, .
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Charles River: Adult Males
Outlier Screens

Body Weight Change TD8-TDl (g/day)

R TP00004

The Mixed Procedure
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Charles River: Adult Males
Outlier Screens

Body Weight Change TD15-TD8 (g/day)

R TP00004

The Mixed Procedure

Studentized Residuals for Body_difC8_15_norm
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Body Weight Change TD15-TDl (g/day)

The Mixed Procedure
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Charles River: Adult Males
Outlier Screens

Final Body Weight (g)
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The Mixed Procedure

Studentized Residuals for Final_body_weight
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Charles River: Adult Males
Outlier Screens

Food Consumption TD8-TDI (g/kg/day)

R TP00004

The Mixed Procedure
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Outlier Screens
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The Mixed Procedure
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The Mixed Procedure
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The Mixed Procedure
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Charles River: Adult Males
Outlier Screens

Right Testis Weight (g)

R TP00004

The Mixed Procedure

Studentized Residuals for testes right 

ëã 3 0 30::
"C 0
ëñ 2 0 88
CL 0 8 0 -
0: 0 0 0 0 c 20
"C

9
0

8
0 CL

CL
0

.-1
0 ()

8
l

..
N 0 ---0 CL
:¡ 0 0 8

e
a. 10c 0 0

CL -1 8 e 0 ~"C 0 0 0:: 0 0- -2 0 0
rJ 0 0 0

1.64 1.66 1.68 1.7 1.72 -2.8 ~2 ~1.2 ~O.4 0.4 1.2 2 2.8 3.6

Predicted Mean Studenlized Residual

ta 3 0 Residual Statistics
::
"C () .. No. of obs not missing 104
'iñ 2 ,0,..

Minimum ~2.076
CL

Arithmetic Mean 00:
"C Maximum 2.8879
CL 0 std. Deviation 1.0048N
:¡ Fit Statisticsc -1

Objective FunctionCL ~108.1
'C Aie (smaller is better) ~94.14:: -2- AieC (smaller is better) ~92.88rJ

BIC smaller is better ~75.63
-2 -1 0 2

Quantile

Page 387



R TP00004Charles River: Adult Males
Outlier Screens

Left Testis Weight (g)

The Mixed Procedure

Studentized Residuals for testes left
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Charles River: Adult Males
Outlier Screens

Testes Paired Weight (g)

R TP00004

The Mixed Procedure
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Charles River: Adult Males
Outlier Screens

EpididymidesWeight (g)

R TP00004

The Mixed Procedure

Studentized Residuals for epididymides
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Charles River: Adult Males
Outlier Screens

Entire Prostate Weight (g)
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The Mixed Procedure

Studentized Residuals for PROSTATE
¡¡ 0 0 0:: 2 0 30'0 0 0
ëii 0 0
Q) 0 0

§
e 0i ¡ 8

-(:
l

0 0 i: 20

I ~ . () l Q)'0 0 0
Q) 0 . . ..
N () Q)
:¡ () () ()

~1
0 8 0 . e

0 a. 10i: 6Q)
0 0

'0 0 8
:: ~2 0- 0(J 0 0

0.8 0.9 1.1 1.2 ~3.2 ~2.4 ~1.6 -0.8 0 0.8 1.6 2.4 3.2

Predicted Mean Studentized Residual

¡¡ Residual Statistics
:: 2 No. of obs not missing 104'0

'iñ Minimum -2.664
Q) 1 Arithmetic Mean 00:
'0 0

Maximum 2.4962
Q)

Std. Deviation 1.0048N
:¡

~1 Fit Statisticsi:
Q) Objective Function -4.945
'0

~2 Aie (smaller is better) 9.0554:: 0-
'0 0 Aiee (smaller is better) 10.314(J

Bie smaller is better 27.566
-2 -1 0 2

Quantile

Page 391



iã
:i
'C
¡ñ
Cl
ei
'C
Cl
N
:¡i:
Cl
'C
:i-
U)

iã
:i
'C
¡ñ
Cl
ei
'C
Cl
N
:¡
i:
Cl
'C
:i-
U)

Charles River: Adult Males RTP00004
Outlier Screens

Seminal Vesicles with Fluid and Coagulating Gland Weight (g)

The Mixed Procedure
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The Mixed Procedure
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Charles River: Adult Males
Outlier Screens

Thyroid Weight (g)

RTP00004

The Mixed Procedure

Studentized Residuals for thyroidglands
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Charles River: Adult Males
Outlier Screens

LH (ng/ml)
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ëõ 3:: 0
'0 0 0 00
ëñ 2 000QJ 8 0 0
0: 8
'0 0 esr
QJ 0

I
00

N 0

I
00

;: O! ec
~1

0
8 0 8QJ °

'0 0 o 0::
~2

o 0..
tI 0

1.4 1.6 1.8 2

Predicted Mean

¡¡ 3
:i
'0

2ë¡;
QJ

0:
'C
QJ 0N:;
C -1
QJ
'0
:: -2.. 0
Cf

-2 -1 0

Quantile

o

/~o.o..

2

40

o
8
o
o
g
o
8

30..
C
QJo..
QJ

a.
20

10

o

2.2 -2.8 -2 -1.2 -0.4 0.4 1.2 2 2.8 3.6

Sludenlized Residual

Residual Statistics
No. of obs not missing
Minimum
Arithmetic Mean
Maximum
std. Deviation

104
~2.247

o
2.701

1.0048
Fit Statistics

Objective Function
Aie (smaller is better)
Aiee (smaller is better)
Bie smaller is better

112.11
126.11
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144.62
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Charles River: Adult Males
Outlier Screens

T4 (ug/dl)

RTP00004

The Mixed Procedure

Studentized Residuals for T4
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Charles River: Adult Males
Outlier Screens
Estradiol (pg/ml)
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The Mixed Procedure

Studentized Residuals for E2
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Charles River: Adult Males
Outlier Screens

Prolactin (ng/ml)

The Mixed Procedure
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o
3.3043
1.0048

1330.2
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1345.5
1362.7



Appendix B

Potential Outliers Flagged by the Outler Detection Procedure.
Flag Value if Absolute Studentlzed Residual ~2.84.

Disposition of Flagged Values in Analysis.

i Potential outlers judged to be valid data and included in analyses.
2 Potential outlers judged to be invalid data and excluded from analyses.

100 10336 -S.857I - 1.0857 -4.7714 -2.9342

50 10325 -0.1429 2.56190 -2.7048 -2.8697

150 10356 -3.4286 2.43810 -5.8667 -2.9830

0 i 0302 10.2143 5.0667 5.1476 2.9123

100 10336 -3.3571 0.6143 -3.9714 -2.9376

100 10336 27.4973 48.4479 -20.951 -3.0294

100 10336 29.0746 49.4132 -20.339 -3.1060

50 10324 2.05240 1.72564 0.3268 2.8879

50 10324 2.11440 1.73902 0.3754 2.86IS

100 10332 22.7300 5.23067 2.9319

150 10354 15.1600 4.06867 I 1.0913 2.9887

ioo 1042 10.3900 2.77714 7.6129 3.0720

50 10324 33.1400 11.3967 21.743 3.5205

SO 10324 24.0400 14.9200 9.1200 3.1359

150 103S1 59.7900 39.2100 20.580 2.9231

50 10328 54.310 8.400 46.270 3.5790

iso 10346 28.610 3.7920 24.818 3.6918

so 10384 58.200 I 1.4593 46.741 3.4405

100 10403 44.860 7. II 86 37.741 3.2650

50 10324 1342.30 412.394 929.91 3.3043
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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
Descriptive Statistics

R TP00004

Linuron 50 15 0.124 2.037 1645.64 ~3.143 3.29

Linuron 100 15 -1.086 1.683 -155.03 -5.857 1.29

Linuron 150 15 -4.657 2.554 -54.85 -9.429 -1.4
Phenobarbital 25 15 5.971 1.971 33.00 2.857 9.43

Phenobarbital 50 15 5.286 1.553 29.38 2.714 8.29

Phenobarbital 100 15 2.124 2.287 107.68 -1.857 5.29

Vehicle 0 15 5.762 2.170 37.66 3.857 11.86

Linuron 50 15 2.562 0.976 38.08 ~0.143 3.57

Linuron 100 15 2.314 1.780 76.93 -0.857 4.57

Linuron 150 15 2.438 2.036 83.50 ~3.429 5.14

Phenobarbital 25 15 4.800 1.235 25.72 2.714 7.29

Phenobarbital 50 15 4.790 1.494 31.9 2.571 8.71

Phenobarbital 100 14 4.490 1.501 33.43 2.714 7.14

Vehicle 0 15 4.371 1.765 40.38 0.714 8.57

Linuron 50 15 1.343 1.88 88.46 -0.429 3.14

Linuron 100 15 0.614 1.399 227.81 -3.357 2.43

Linuron 150 15 ~i.110 1.13 -136.37 -4.071 0.86

Phenobarbital 25 15 5.386 1.554 28.86 2.929 8.36

Phenobarbital 50 15 5.038 1.324 26.29 2.857 8.50

Phenobarbital 100 14 3.337 1.210 36.25 1.071 5.79

Vehicle 0 15 5.067 1.830 36.11 2.286 10.21

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

Linuron 150 15 321.200 23.072 7.18 283.000 351.00

Phenobarbital 25 15 412.000 33.295 8.08 352.000 475.00

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

Vehicle 0 15 403.400 32.965 8.17 363.000 476.00

Linuron 50 13 54.128 8.032 14.84 37.326 67.27

Linuron 100 15 48.448 7.159 14.78 27.497 59.26

Linuron 150 14 37.530 10.325 27.51 22.168 55.05

Phenobarbital 25 15 71.32 6.159 8.61 59.222 80.82

Phenobarbital 50 15 71.74 5.119 7.17 62.759 79.14

...r\;,tgih;ì'):~:- .:;f:~:;i~
: Phenobarbital 100 15 61. 16 8.108 13.27 46.231 74.15

.., ..~
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Charles River Adult Males
Descriptive Statistics

RTP00004

Vehicle o 15 71.229 5.139 7.21 64.032 80.18

50 15 55.057 7.057 12.82 38.438 65.28

100 15 50.378 7.879 15.64 30.652 61.04

150 14 48.751 9.601 19.69 34.431 73.51

Linuron

Linuron

Linuron

Phenobarbital 25 14 60.411 3.935 6.51 54.466 67.88

Phenobarbital

Phenobarbital

50 15 62.464 3.333 5.34 55.632 70.82

100 14 62.902 6.766 10.76 52.271 80.16

o 15 61.851 4.918 7.95 53.344 70.92

50 13 54.386 6.893 12.67 42.203 63.90

100 15 49.413 6.778 13.72 29.075 58.92

150 13 42.347 8.027 18.95 30.128 56.86

25 14 65.640 4.457 6.79 57.162 72.98

50 15 66.919 3.810 5.69 59.196 74.20

100 14 61.920 3.282 5.30 56.344 68.03

o 15 66.540 4.672 7.02 58.688 75.55

50 15 11.946 1.31 9.46 9.707 13.45

100 15 12.335 1.402 11.6 9.466 14.88

150 15 12.239 1.495 12.22 9.754 14.90

25 15 18.182 1.980 10.89 15.192 23.23

50 15 18.906 2.150 11.7 14.919 23.43

100 14 20.430 2.378 11.64 15.245 24.47

o 15 14.051 1.90 11.2 11.873 17.17

VehicIe

Linuron

Linuron

Linuron

Phenobarbital

Phenobarbital

Phenobarbital

Vehicle

Linuron

Linuron

Linuron

Phenobarbital

Phenobarbital

Phenobarbital

VehicIe

Linuron 50 15 1.726 0.117

100 15 1.666 0.125

150 15 1.645 0.156

25 15 1.677 0.131

50 15 1.711 0.132

100 14 1.713 0.138

o 15 1.657 0.092

50 15 1.739 0.136

100 15 1.680 0.110

150 15 1.667 0.143

25 15 1.708 0.118

50 15 1.690 0.123

6.79 1.581

7.52 1.501

9.49 1.32

7.82 1.444

7.70 1.447

8.04 1.14

5.53 1.494

7.81 1.55

6.54 1.522

8.58 1.339

6.93 1.438

7.25 1.401

2.05

1.95

1.86

1.90

1.98

1.94

1.80

2.1 1

1.92

1.87

1.94

1.92

Linuron

Linuron

Phenobarbital

Phenobarbital

Phenobarbital

Vehicle

Linuron

Linuron

Linuron

Phenobarbital

Phenobarbital
~~:;~~t~~l~~lit,;l~ . .,~j~R~
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Charles River Adult Males
Descriptive Statistics

Phenobarbital 100 14 1.734 0.131 7.53 1.568 2.0
V chicle 0 15 1.680 0.099 5.87 1.496 1.83

Linuron 50 15 3.465 0.251 7.26 3.136 4.17

Linuron 100 15 3.347 0.231 6.90 3.061 3.88

Linuron 150 15 3.312 0.293 8.84 2.671 3.73

Phenobarbital 25 15 3.385 0.241 7.J2 2.883 3.84

Phenobarbital 50 15 3.401 0.248 7.28 2.848 3.90

Phenobarbital 100 14 3.447 0.260 7.54 3.134 3.97

Vehicle 0 15 3.337 0.186 5.57 2.989 3.61

Linuron 50 15 1.56 0.104 8.99 1.004 1.44

Linuron 100 15 1.36 0.105 9.28 0.958 1.32

Linuron 150 15 1.058 0.134 12.64 0.880 1.26

Phenobarbital 25 15 1.90 0.089 7.44 1.054 1.35

Phenobarbital 50 15 1.235 0.117 9.51 1.049 1.40

Phenobarbital 100 14 1.255 0.139 11.10 1.056 1.45

Vehicle o 15 1.223 0.091 7.46 1.075 1.9
Linuron 50 15 1.002 0.155 15.52 0.612 1.22

Linuron 100 15 0.928 0.192 20.66 0.435 1.27

Linuron 150 15 0.818 0.231 28.23 0.323 1.35

Phenobarbital 25 15 1.39 0.200 17.56 0.911 1.9
Phenobarital 50 15 1.206 0.227 18.85 0.804 1.65

Phenobarital 100 14 1.042 0.239 22.93 0.691 1.62

Vehicle 0 15 1. 06 0.277 25.04 0.647 I.5S

Linuron 50 15 1.57 0.301 26.04 0.727 1.79

Linuron 100 15 1.55 0.370 32.06 0.655 1.82

Linuron 150 15 0.944 0.257 27.20 0.515 1.30

Phenobarbital 25 15 1.366 0.265 19.37 0.900 1.80

Phenobarbital 50 15 1.409 0.191 13.54 1.079 1.75

Phenobarbital 100 14 1.335 0.344 25.78 0.739 2.08

Vehicle 0 15 1.36 0.209 15.63 1.000 1.65

Linuron 50 15 2.1 59 0.374 17.32 1.64 2.93

Linuron 100 15 2.083 0.499 23.96 1.22 2.96

Linuron 150 15 1.762 0.389 22.07 0.839 2.25

;:.~~. :~ .:' Phenobarbital 25 15 2.505 0.336 13.3 2.052 3.28'... _.........-'--.....:
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Charles River Adult Males
Descriptive Statistics

Phenobarbital 50 15 2.615 0.352 13.46 2.122 3.1 1

Phenobarbital 100 14 2.377 0.424 17.83 1.556 3.10

Vehicle 0 15 2.442 0.335 13.73 1.817 3.12

Linuron 50 15 0.034 0.014 42.78 0.016 0.06

Linuron 100 15 0.031 0.007 21.66 0.021 0.05

Linuron 150 15 0.027 0.010 38.68 0.011 0.05

Phenobarbital 2S 15 0.039 0.008 20.21 0.026 0.06
Phenobarbital 50 15 0.036 0.008 22.21 0.020 0.05

Phenobarbita 100 14 0.037 0.008 22.55 0.24 0.05

Vehicle 0 15 0.029 0.006 21.4 0.020 0.04

Linuron 50 15 3.386 0.243 7.16 2.966 3.77

Linuron 100 15 3.578 0.334 9.35 3.089 4.22

Linurn 150 15 3.802 0.286 7.52 3.338 4.31

Phenobarbital 25 15 4.408 0.198 4.50 4.139 4.90

Phenobarbital 50 15 4.634 0.307 6.62 3.934 5.15

Phenobarbital 100 14 5.349 0.382 7.14 4.761 5.98

Vehicle 0 15 3.480 0.204 5.85 3.113 3.94

Linuron 50 15 0.491 0.047 9.50 0.420 0.57

Linuron 100 15 0.484 0.036 7.47 0.431 0.57

Linuron 150 15 0.513 0.045 8.85 0.429 0.60

Phenobabital 25 15 0.409 0.040 9.67 0.353 0.49
Phenobarbital 50 15 0.421 0.034 8.03 0.381 0.52

Phenobarbital 100 14 0.450 0.029 6.42 0.409 0.50
Vehicle 0 15 0.412 0.031 7.45 0.365 0.48

Unuron 50 15 0.495 0.054 10.85 0.413 0.59

LInuron 100 15 0.489 0.08 7.80 0.426 0.57

Linuron 150 15 0.520 0.043 8.25 0.3 i 0.61

Phenobarbital 25 15 0.4 1 7 0.08 9.03 0.351 0.48

Phenobarbital 50 15 0.416 0.032 7.76 0.372 0.51

Phenobarbital 100 14 0.456 0.038 8.25 0.393 0.53

Vehicle a 15 0.418 0.032 7.59 0.369 0.49.'.

Unuron 50 15 0.986 0.100 10.16 0.833 1.6....... ".'

~l/ Xt~'E_~~:;,('~..:_?L?
..:.:/.
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Charles River Adult Males
Descriptive Statistics

Linur 100 15 0.973 0.073 7.50 0.857 1.4
Linuron 150 15 1.033 0.0&6 8.31 0.860 1.21

Phenobarbita 25 15 0.825 0.Q5 9.13 0.704 0.97

Phenobarbital 50 15 0.837 0.064 7.71 0.762 1.03

Phenobarbital 100 14 0.906 0.064 7.11 0.803 1.03

V chicle o 15 0.831 0.062 7.42 0.735 0.97

Linuron 50 15 0.329 0.038 11.41 0.274 0.40

Linuron 100 15 0.330 0.033 9.96 0.280 0.40

Linuron 150 15 0.330 0.037 11.14 0.255 0040

Phenobarbital 25 15 0.291 0.033 11.38 0.242 0.36

Phenobarbital 50 15 0.305 0.Q6 11.71 0.248 0.37

Phenobarbital 100 14 0.330 0.042 12.83 0.272 0.42

Vehicle o 15 0.305 0.031 10.13 0.238 0.36

Linuron 50 15 0.285 0.050 17.45 0.157 0.39

Unuron 100 15 0.269 0.051 18.95 0.131 0.34

Linuron 150 15 0.253 0.064 25.44 0.114 0.39

Phenobarbital 25 15 0.279 0.062 22.05 0.223 0.45

Phenobarbital 50 15 0.298 0.063 21.30 0.195 0.40

Phenobarital 100 14 0.275 0.069 24.99 0.1 72 0.45

Vehicle 0 15 0.278 0.080 28.72 0.146 0.41

Linuron 50 15 0.327 0.077 23.48 0.194 0.50

Linuron 100 15 0.333 0.101 30.17 0.202 0.55

Linuron 150 15 0.294 0.076 26.01 0.173 0.39

Phenobarbital 25 15 0.336 0.081 24.11 0.211 0.48

Phenobarbital 50 15 0.349 0.063 18.02 0.252 0.46

Phenobarbital 100 14 0.349 0.081 23.35 0.226. 0.52

Vehicle 0 15 0.333 0.061 18.39 0.248 0.45

Unuron SO 15 0.613 0.101 16.52 0.473 0.80

'f" Linuron 100 15 0.602 0.131 21.81 0.338 0.85.~, .

Linuron 150 15 0.547 0.110 20.19 0.296 0.69
:':'¡;J11 .

25 15 0.615 0.120 19.52 0.472 0.93...,, ... )rlt2i Phenobarbital
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Charles River Adult Males
Descriptive Statistics

Phenobarbita 50 15 0.647 0.112 17.37 0.468 0.85

Phenobarbital 100 14 0.624 0.107 17.22 0.420 0.83

Vehicle 0 15 0.611 0.113 18.46 0.452 0.82

Linuron SO 15 0.010 0.004 42.02 0.004 0.02

Linuron 100 15 0.009 0.002 19.87 0.006 0.01

Linuron 150 15 0.008 0.003 40.35 0.003 0.02

Phenobarbita 25 15 0.009 0.002 20.54 0.007 0.01

Phenobarbital 50 15 0.009 0.002 22.20 0.005 0.01

Phenobarbital 100 14 0.010 0.002 20.50 0.006 0.01

Vehicle 0 is 0.007 0.02 23.06 0.005 0.01

Linuron SO 15 6.396 6.996 109.37 0.630 28.37

Linuron 100 15 5.231 6.178 118.11 0.230 22.73

Linuron 150 is 4.069 3.841 94.41 0.200 15.16

Phenobariial 25 15 6.072 4.693 77.30 1.890 15.23

Phenobarbital 50 15 3.495 2.799 80.09 1.130 10.21

Phenobarbital 100 14 2.777 2.572 92.60 0.200 10.39

Vehicle 0 15 9.927 7.254 73.07 1.280 28.11

Linuron 50 is 1.753 0.370 21.09 1.50 2.35

Linuron 100 15 1.782 0.529 29.71 1.130 2.99

LInuron 150 IS 1.865 0.692 37.10 1.060 3.67

Phenobarital 25 15 1.11 0.381 21.03 1.20 2.70

Phenobarbita 50 15 1.435 0.210 14.61 1. 50 1.88

Phenobarbital 100 14 1.55 0.256 16.48 1.000 2.10

Vehicle 0 15 2.178 0.492 22.57 1.570 3.04

Linuron 50 15 11.397 6.393 56.10 6.770 33.14

Linuron 100 15 12.212 5.881 48.16 5.180 23.42

Linuron iso 15 10.463 3.355 32.07 5.540 17.47

Phenobarbita 25 15 23.349 11.44 47.73 11.00 52.10

Phenobarbital 50 15 25.741 7.839 30.45 16.820 39.37

Phenobarbital 100 14 29.727 8.489 28.56 17.380 42.84

Vehicle 0 15 13.095 6.512 49.73 6.490 24.73

Linuron 50 15 3.099 0.658 21.22 2.150 4.51

":~'f/'i\.,~~~' Linuron 100 15 1.819 0.439 24.13 1.080 2.50

. :,r.s~i~;l~irt~t~:... .,..ß;Ì!.\~!I Linuron
150 15 1.37 0.474 30.83 1.000 2.59
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Phenobarbital 25 15 3.751 0.532 14.18 3.030 4.89

Phenobarbital 50 15 3.642 0.501 13.75 2.630 4.87

Phenobarbital 100 14 2.623 0.611 23.28 1.860 4.11

Vehicle 0 15 4.729 0.799 16.89 3.540 6.36

Linuron 50 15 68.196 7.405 10.86 56.430 85.20

Linuron 100 15 65.621 9.924 15.12 40.940 84.34

Linuron 150 15 64.469 8.606 13.35 53.440 85.89

Phenobarbital 25 15 64.847 9.890 15.25 45.370 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 14.34 60.360 99.32

Linuron 50 15 14.920 3.010 20.18 1 1.080 24.04

Linuron 100 15 15.622 3.156 20.20 10.240 22.66

Linuron 150 15 15.909 2.423 15.23 11.400 19.96

Phenobarbital 25 15 13.841 1.845 13.33 10.330 16.30

Phenobarbital 50 15 12.459 1.82 11.09 10.560 14.26

Phenobarbital 100 14 12.278 1.946 15.85 9.430 16.32

Vehicle 0 15 14.807 2.184 14.75 10.960 18.99

Linuron 50 15 33.199 5.229 15.75 24.650 40.56

Linuron 100 15 40.946 7.639 18.66 29.110 53.24

Linuron 150 15 39.210 7.288 18.59 30.380 59.79

Phenobarbital 25 15 33.709 5.687 16.87 22.190 45.48

Phenobarbital 50 15 36.525 6.252 17.12 26.350 48.59

Phenobarbital 100 14 38.523 7.328 19.02 27.990 55.36

Vehicle 0 15 25.403 3.618 14.24 19.010 31.5

Linuron 50 15 8.040 13.382 166.44 1.020 54.31

Linuron 100 15 5.566 4.607 82.77 0.980 15.79

Linuron 150 15 3.792 6.958 183.50 1.010 28.61

Phenobarbital 25 15 14.050 15.819 112.59 1.730 47.41

Phenobarbital 50 15 11.459 14.062 122.71 1.540 58.20

Phenobarbital 100 14 7.1 19 11.996 168.51 1.090 44.86

Vehicle 0 15 36.476 . 27.109 74.32 1.690 101.2

.t Linuron 50 15 412.394 291.00 70.64 112.900 1342.30
"....:',\.:,!'..l

:~::i.tr:. .;~tr~..~~ Linuron 100 15 357.769 269.498 75.33 109.970 1010.60,. . .-.- . ). /'~.~':~ ::::i~l:!¡:.; ~\:~:
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25 15 389.625 213.305 54.75 201.90 764.62

50 15 301.85 202.637 67.24 122.920 787.39

100 14 248.849 116.286 46.73 77.900 505.90

o 15 487.734 245.057 50.24 140.210 1093.40
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~~004
CHARLES RIVER

LABORATORIES
Preclinical Services

QUALITY ASSURACE 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
(FIFRATSCA); 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:

Dates of Inspection Phase(s) Study
Inspected Study Director Director

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 OCT 05 Test Substance 31 OCT 05 31 OCT 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 NOV05 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 IAN 06 Methods 12 IAN 06 12 IAN 06

16 IAN 06 16 IAN 06 16 IAN 06
13 & 16 IAN 06 Results 16 IAN 06 16 IAN 06

30 IAN 06 30 IAN 06 30 IAN 06
31 IAN 06 Summary 31 IAN 06 31 IAN 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.

-&d~-~~~_---_______~~S-:ll:Q-rt-
Lisa A. Zab~;:ki, B.S. Date
Senior Quality Assurance Auditor
Principal Auditor
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