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COMPLIANCE STATEMENT

This study, designated WIL-542001, was conducted in compliance with the United States
Food and Drug Administration (FDA) Good Laboratory Practice Regulations (21 CFR
Part 58), October 5, 1987; the United States Environmental Protection Agency (EPA)
Good Laboratory Practice Standards (40 CFR Part 160), October 16, 1989; the United
States Environmental Protection Agency (EPA) Good Laboratory Practice Standards
(40 CFR Part 792), September 18, 1989; the Organisation for Economic Cooperation and
Development (OECD) Principles of Good Laboratory Practice [C (97) 186/Final],
November 26, 1997; the standard operating procedures of WIL Research Laboratories,
LLC, and the protocol as approved by the sponsor. A Certificate of Analysis was
provided with the test article (presented in Appendix A); the characterization analyses
were conducted according to unknown standards. Analytical confirmation of the stability
of the test article was not supplied by the sponsor and was not conducted as part of this
study; however, stability analyses were conducted as part of a previous study (WIL-
486001).

Manager 11, Inhalation Toxicology
Study Director
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1. SUMMARY
1.1. OBJECTIVE
The objective of this study was to determine the acute inhalation toxicity of Acrylonitrile

when administered as a vapor for a single, 4-hour, nose-only exposure to rats.

1.2. TEST GUIDELINES

The protocol was designed to be in general compliance with the Organisation for
Economic Cooperation and Development (OECD) Guidelines for Testing of Chemicals,
Section 403 and the European Communities (EU) Guideline in the Official Journal of the
European Communities (L 383A, Volume 35, B2).

1.3. STUDY DESIGN

The acute inhalation toxicity of Acrylonitrile was evaluated in this 4-hour,
single-exposure study in rats. The test article was administered to 5 groups of five male
and five female Crl:CD®(SD) albino rats via nose-only exposure as a vapor at
concentrations of 539, 775, 871, 1006 and 1181 ppm. Mortality, clinical observations
and body weight changes were evaluated over a 14-day observation period. All animals

were subjected to a gross necropsy.

1.4. RESULTS

Mortality was 0/10, 0/10, 4/10, 7/10 and 9/10 animals for the 539, 775, 871, 1006 and
1181 ppm groups, respectively. All deaths occurred within 2 days of exposure. Clinical
observations immediately following exposure included tremors and vocalization upon
handling for all groups. Ataxia and labored respiration were noted in the 775, 871, 1006
and 1181 ppm groups, hypoactivity was observed in the 775, 871 and 1006 ppm groups
and gasping was noted in the 775, 1006, and 1181 ppm groups immediately following

exposure.

Significant clinical observations for the surviving animals during the 14-day
post-exposure observation period consisted of vocalization upon handling in the 539, 871

and 1006 ppm groups; ataxia in the 775 and 871 ppm groups; and tremors, hypoactivity
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and rales for females rats in the 871 and 1006 ppm groups. Labored respiration and
gasping were noted for one female in the 871 ppm group. Decreased defecation was
observed in the 775, 871 and 1006 ppm groups. All surviving animals in the 539, 775,
871, 1006 and 1181 ppm groups were considered normal by study days 2, 8, 10, 7 and 3,

respectively.

All surviving animals lost weight from day 0 to 1 with the exception of the weight for
one female in the 539 ppm group which remained the same from day 0 to 1.  All

surviving animals surpassed their initial (study day 0) body weight by study day 14.

Macroscopic findings noted in the 871 and 1006 ppm for animals that died were
distended, gas-filled stomach and/or jejunum. For animals found dead in the 1181 ppm

group, dark red discoloration of the lungs was observed.

At the scheduled necropsy, dark red discoloration of the lungs was noted for one male in
the 871 ppm group. There were no other gross findings at the scheduled necropsy of

animals that survived.

1.5. CONCLUSIONS

Based on the results of this study, the LCso of Acrylonitrile was 946 ppm when male and
female albino rats were exposed to a nose-only vapor of the Acrylonitrile for a single,

4-hour period.
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2. INTRODUCTION

2.1. GENERAL STUDY INFORMATION
This study presents the data from an “Acute Inhalation Toxicity Study of Acrylonitrile in
Albino Rats”.

The following computer protocol was used for data collection during the study:

Computer Protocol(s) Type of Data Collected
WIL-542001......ooiieeeeeereeceieenne Main study data

2.2. KEY STUDY DATES

Date(s) Event(s)
February 21,2005 .....cccoovereeerrerrenee. Experimental start date (acclimation to
nose-only restraint tubes)
February 22, 2005 .......ccccovvvveiencrnnnrnne. Experimental starting date (day of exposure)
April 4, 2005 ... Experimental completion/termination date

(gross necropsy)
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3. EXPERIMENTAL PROCEDURES - MATERIALS AND METHODS
3.1. TEST ARTICLE IDENTIFICATION

The test article, Acrylonitrile, was received from Aldrich, Milwaukee, Wisconsin on

February 7, 2004, as follows:

No. of Containers

Acrylonitrile 1 Bottle Clear, colorless liquid
Batch No. 03010CC Gross weight:
[WIL Log No. 6421A] 806.2 g

A Certificate of Analysis is presented in Appendix A. The test article contained
35-45 ppm monomethyl ether hyroquinone as polymerization inhibitor. The purity of the

test article was 99.9%. The test article was stored refrigerated.

3.2. EXPOSURE METHODS

Exposures were conducted in a two-tiered conventional nose-only exposure system
(designed and fabricated by WIL Research Laboratories, LLC). Animals were restrained
in nose-only tubes during exposure. Food and water were withheld during the exposures.
Exposure atmosphere conditions were recorded at least every 20-30 minutes during each
exposure. An Omega model no. HX94C temperature and humidity transmitter probe
(Omega Engineering, Inc., Stamford, CT) provided monitoring of temperature and
percent relative humidity. Oxygen content determination was measured during the
pre-exposure method development phase using a calibrated oxygen sensor (Model CJ863

MSA Remote Sampling System, Mine Safety Appliances Co., Pittsburgh, PA).

The time required to attain 99% of the equilibrium concentration (or clearance time for
the concentration to decrease from the equilibrium concentration) was calculated by the

following formula:
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tw = VxK
F
Where:
A" volume of the chamber, L
K = constant for 99%, 4.60
F = flow rate of air through the chamber, LPM

3.3. TEST ATMOSPHERE GENERATION METHODS

Vapor atmospheres of the test article were generated using a system similar to that shown
in Figure 1. The system operated as follows: The test article was held in a 250-mL glass
gas-washing bottle (Ace Glass, Inc., Vineland, NJ) with a 50-mm bottom fritted disc.
The gas-washing bottle was enclosed iﬁ a heated containment cart. The cart was heated
to approximately 25°C using a CN370 Omega Controller and flexible electric heating
tape so that the 'gas-washing bottle surface temperature was approximately 21°C.
Compressed nitrogen (generation air) was supplied to the base of the washing bottle,
where it then bubbled through the fritted disc to create a vapor of the test article. The
resulting vapor was carried via 1/4" stainless steel tubing to a dilution tee where it was
diluted to the appropriate concentration using compressed air. Following the dilution tee,
vapor entered the nose-only system. The chamber exhaust flow was passed through
activated charcoal and HEPA filters before being released from the facility. The settings

used for this study are summarized in the following table:

Gas-Washing Bottle Generation Dilution

Group Surface Temperature Airflow Rate Airflow Rate
(ppm) Q) (mL/min) (L/min)

539 22 164-182 22

775 21 227-246 22

871 20-21 200-240 21-23

1006 20-21 227-240 22-24

1181 20-21 297-300 19-24
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Acrylonitrile

3.4. METHODS OF CHARACTERIZATION OF EXPOSURE ATMOSPHERES
3.4.1. NOMINAL CONCENTRATIONS

The nominal exposure concentration was calculated as the total amount of test article
used during the exposure divided by the total volume of air that passed through the

system during the exposure, using the following equation:

Test Article Used (g) x MV x 10°

Nominal Concentration

(ppm) TAV x GMW
MV = Molar volume at 730 mmHg and
21°C, 25.11 L/mol
GMW = Gram molecular weight of the test
article, 53.06 g/mol
TAV Total air volume of exposure (L)
108 ppm conversion

3.4.2. ANALYZED CONCENTRATIONS

Actual exposure concentrations were measured using gas chromatography. Samples of

the exposure atmosphere were collected from the chamber using a sampling valve and

sample loop. The following table summarizes the gas chromatograph (GC) conditions:

Instrument:
Integrator:
Detector:
Column:

Gases
Carrier-Helium
Fuel-Hydrogen
Air

Temperatures (°C)
Detector:
Column:
Injector:

Retention Time

Hewlett Packard 5890A Series 11

3396 Series 11

Flame ionization

J&W DB-WAX, megabore

30 m x 0.53 mm/1 micron film thickness

15 mL/min
31 mL/min
300 mL/min

250

100, isothermal

Off

Approximately 0.7 minutes
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Acrylonitrile

The GC was standardized using known concentrations of the test article prepared in

Tedlar® gas bags (SKC, Inc., Eighty Four, PA). The bags were prepared by injecting

known volumes of test article into a heated glass vaporization bulb set to 80°C. A

continuous flow of air through the bulb carried the vaporized test article to a 10-L bag.

The volume of air was measured by a dry test meter (American Meter Co., Horsham,

PA). Concentrations of the gas-phase standards were calculated as follows:

Concentration (ppm)

Where:
VOL

1073
10°

il

VOL x Rx TxD x 10> x 10°
L x GMW x P

Volume of test article vaporized into bag pL

Universal Constant, 62.36 L mmHg/mole K

Nominal laboratory temperature in K (273 + 21C = 294 K)
Density of the test article, 0.806 g/mL

Volume of air used to prepare bag, 8§ L

Gram molecular weight, 53.06 g/mol

Nominal laboratory barometric pressure, 730 mmHg

uL to mL conversion factor

Conversion factor to ppm

Standards were prepared that bracketed the target concentration for each exposure. Each

standard bag was prepared and analyzed on the GC. An instrument response for each

standard was recorded to produce a calibration curve prior to each exposure. On the day

of exposure, one standard was analyzed to confirm GC calibration. Then for exposure,

the instrument response was converted to concentration from the calibration curve for

each sample. The following standards were prepared:
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Standard Volume of
Concentration Test Article Volume of Air
(ppm) wrl) @
334 7 8
429 9 8
524 11 8
619 13 8
715 15 8
810 17 8
953 20 8
1096 23 8
1287 27 8
1573 33 8

3.4.3. AEROSOL MONITORING

During each animal exposure the chamber was monitored for aerosol formation using a
MIE light-scattering aerosol photometer (Model #HPM-1000, Billerica, MA) and an

Omega RD6110 chart recorder. No aerosol formation was observed in the exposures.

3.5. ROUTE AND RATIONALE OF TEST ARTICLE ADMINISTRATION

The selected route of administration for this study was nose-only inhalation exposure
since this is the anticipated route of human exposure. The nose-only exposure method
was selected to minimize dermal absorption and oral exposure from preening. The
animal model, the albino rat, is generally recognized as appropriate for acute inhalation

toxicity studies.

3.6. ANIMAL RECEIPT AND ACCLIMATION

The Crl:CD®(SD) rats used for this study were received in good health from Charles
River Laboratories, Raleigh, North Carolina, on February 15 and March 8, 2005. The
rats were uniquely identified by an eartag displaying the animal number and were
acclimated to the laboratory for a minimum of 7 days. During the acclimation period, the
rats were observed twice daily for changes in general appearance and behavior. The
animals were acclimated to restraint in the nose-only tubes prior to the initiation of

exposure.
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3.7. ANIMAL HOUSING

Upon arrival, all animals were housed in individual suspended wire-mesh cages. The
animals were maintained by the animal husbandry staff of WIL Research Laboratories,
LLC in accordance with standard operating procedures.} On the day of exposure, the
animals were placed in nose-only restraint tubes in the animal room, transported to the

exposure room, exposed for the requisite duration then returned to their home cages.

3.8. DIET, DRINKING WATER AND MAINTENANCE
The basal diet used in this study, PMI Nutrition International, LLC, Certified Rodent

LabDiet® 5002, is a certified feed with appropriate analyses performed by the

manufacturer and provided to WIL Research Laboratories, LLC. Municipal water
supplying the facility is sampled for contaminants according to the standard operating
procedures. The results of the diet and water analyses are maintained at WIL Research
Laboratories, LLC. No contaminants were present in animal feed or water at
concentrations sufficient to interfere with the objectives of this study. The basal diet and
municipal water, delivered by an automatic watering system, were provided ad libitum,

except during the exposure period.

3.9. ENVIRONMENTAL CONDITIONS

The animal room was maintained with controlled temperature, humidity and light
(12 hours light/12 hours dark). The room temperature and humidity controls were set to
maintain daily averages of 71 £ 5°F (22 + 3°C) and 50 + 20% relative humidity. Room
temperature and relative humidity were monitored using the Metasys DDC Electronic
Environmental control system and were recorded approximately hourly. These data are
summarized in Appendix B. Actual mean daily temperature ranged from 69.9°F to
71.2°F (21.0°C to 21.8°C) and mean daily relative humidity ranged from 28.8% to
39.2% during the study.
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3.10. ASSIGNMENT OF ANIMALS TO TREATMENT GROUPS

Animals were assigned to groups using a computerized randomization procedure. The
animals were selected based on body weight requirements and on the appearance of
general good health. A printout containing the animal numbers, corresponding body
weights and individual group assignments was generated based on body weight
stratification in a block design. The animals then were arranged into groups according to
the printout. The selected animals were approximately 8 to 12 weeks old at initiation of
exposure; body weight values ranged from 264 g to 297 g for males and from 242 g to
264 g for females. Individual body weights at randomization were within + 20% of the

mean for each sex.

3.11. DATA RETENTION

The sponsor has title to all documentation records, raw data, specimens or other work
product generated during the performance of the study. All work product generated by
WIL Research Laboratories, LLC, including raw paper data and specimens, are retained

in the Archives at WIL Research Laboratories, LLC, as specified in the study protocol.

Pertinent electronic storage media and the original final report are retained in the
Archives at WIL Research Laboratories, LLC, in compliance with regulatory

requirements.
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4. PARAMETERS EVALUATED

4.1. MORTALITY

Each animal was observed for mortality at the approximate midpoint of exposure and

immediately following exposure on study day 0 and twice daily thereafter for 14 days.

4.2. CLINICAL OBSERVATIONS
Each animal was observed immediately following exposure on study day 0 and once

daily thereafter for 14 days.

4.3. BoDY WEIGHTS

Body weights were obtained immediately prior to exposure on study day 0 and on

post-exposure days 1, 7 and 14. All animals that died on study were weighed.

4.4. NECROPSY ‘
Animals at the scheduled necropsy were euthanized by intravenous injection of sodium
pentobarbital solution. The major organ systems of the cranial, thoracic and abdominal

cavities were examined for all animals.
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5. RESULTS AND DISCUSSION

5.1. CHARACTERIZATION OF EXPOSURE ATMOSPHERES

S.1.1. ENVIRONMENTAL CONDITIONS

Mean temperature and relative humidity of the exposure atmospheres are summarized in

the following table:

Group Temperature (°C) Relative Humidity (%)

(ppm) Mean  SD. N Mean  SD. N
539 21 0.5 6 52 0.6 6
775 21 0.5 6 50 3.9 6
871 20 0.0 6 52 2.3 6
1006 - 20 0.0 7 53 1.0 7
1181 21 0.0 6 54 1.2 6

Oxygen content of the exposure atmosphere was at least 19%.

5.1.2. NOMINAL CONCENTRATIONS

The following table summarizes the nominal exposure concentration data for the

exposures:
Group Test Article Total Volume of Nominal Exposure
(ppm) Used (g) Chamber Air (I)  Concentration (mg/L)
539 12.1 5294.4 1081
775 16.8 5311.2 1496
871 15.7 5306.4 1399
1006 17.0 5577.6 1441
1181 22.1 5428.8 1925

5.1.3. ANALYZED CONCENTRATIONS
Individual Data: Table 1

The following table summarizes the analyzed exposure concentration data for the

€xXposures:
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Group  Mean Concentration Standard Number of

(ppm) (ppm) Deviation Samples
539 539 24.0 31
775 775 29.3 43
871 871 45.8 45
1006 1006 67.8 43
1181 1181 182.6* 51

* A high standard deviation occurred due to lower concentrations within the first 90
minutes of exposure. A leak in the sample line, which caused the lower concentrations
to occur, was discovered and fixed.

5.2. MORTALITY
Summary Data: Table 2
Individual Data: Table 7

Mortality was 0/10, 0/10, 4/10, 7/10 and 9/10 animals for the 539, 775, 871, 1006 and
1181 ppm groups, respectively. One male and one female in the 1006 ppm group and
four males and three females in the 1181 ppm group were found dead during exposure.

All other deaths were noted within two days of exposure.

Group During Study Days
(ppm) X re 0-1 2-6 7-14 Total Mortality
M FEF M F M F M F M E c
539 0 0 0o o0 o0 0 o0 o0 0 0 0
775 0 0 0 0 o0 0 0 ©O© 0 0 0
871 0 0 1 2 0 1 0 o0 1 3 4
1006 1 1 2 3 0O 0 0 0 3 4 7
1181 4 3 1 1 - 0 -0 5 4 9
Male F=Female C =Combined

<
0o

No animals remaining, total mortality occurred at the dose level prior to that
interval.

Based on the data obtained, the following LCs values (in ppm) and slopes (with 95%

confidence limits) were calculated by the method of Litchfield and Wilcoxon:
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LCs0 (95% confidence limits)

Males: 964 (857-1085)
Females: 920 (807-1050)
Combined: 946 (866-1032)

5.3. CLINICAL OBSERVATIONS
Summary Data: Table 2
Individual Data: Table 7

Acrylonitrile

Slope (95% confidence limits)
1.10 (1.05-1.15)

1.20 (1.09-1.33)
1.15 (1.10-1.21)

The following table summarizes the significant clinical observations (number of animals

with finding) noted immediately following exposure:

nh
]
\D
~3
~
n

Vocalization Upon Handling
Tremors

Ataxia

Hypoactivity

Lunging*

Prostrate

Labored Respiration
Gasping

coococoo~n[g

SCooCcooo im
coocoo—wolZ

O— OO O W i

Group (ppm)
871 1006 1181
M F|M E|M E
1 3 1 2 0 1
4 5 2 4 1 1
4 3 2 4 1 1
0 1 2 0 0 0
0 0 1 0 0 0
0 0 1 0 0 0
3 4 2 4 1 0
0 0 2 0 1 0

M =Male F =Female
* noted as a sudden jump from the animal’s original position

In addition to these findings noted above, animals in all groups were noted with red,

brown and/or clear staining on various body surfaces following exposure. These findings

are typical for animals restrained in nose-only tubes for a 4-hour period.

The following table summarizes the significant clinical observations (number of

occurrences/number of animals) noted during the 14-day post-exposure period:
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Group (ppm)
539 775 871 1006 1181

Clinical Observation M E'M EIM E'M F|M E

Vocalization Upon Handling /1 /1 {0/0 0/0] 33 00|00 1/1 |00 0/0
Tremors 0/0 0/0 00 0/0]| 00 11|00 2/1 |00 0/0
Ataxia 00 0000 1/1] 1/1 0/0]0/0 0/0 00 0/0
Hyperactivity 0/0 0/0 1 1/1 0/0} 0/0 0/0]0/0 0/0 |00 0/0
Hypoactivity 0/0 0/010/0 0/0]| 0/0 1/1 |00 2/1 |0/0 0/0
Labored Respiration 0/0 0/0]0/0 0/0] 0/0 1/1{0/0 0/ |00 0/0
Gasping 0/6 0/0]0/0 0/0] 00 1/1{0/0 0/ |00 0/0
Rales 0/6 0/0]00 00} 1/1 V1[]0/0 1/1 {00 0/0
Decreased Defecation 00 0/ | /1 11| 44 3/3100 2/1 {0/0 0/0
Decreased Urination 00 00|11 /1] 00 0/0]0/0 00|00 00

M=Male F =Female

In addition, observations were noted in all groups for the general appearance of the
animal. Among these were yellow, red, and clear material noted on various body

surfaces, unkempt appearance and scabbing on the dorsal neck.

All animals in the 539, 775, 875 and 1006 ppm group were considered normal by study
day 2, 8, 10 and 7, respectively. The one surviving animal in the 1181 ppm group was

considered normal by study day 3.

5.4. BODY WEIGHTS
Summary Data: Tables 3, 4
Individual Data: Tables §, 9

All surviving animals lost weight from study day 0 to 1 with the exception of one female
in the 539 ppm group which remained the same weight from study day 0 to 1. All
animals surpassed their initial (study day 0) body weight by study day 14. The following

table summarizes the mean body weight data (grams) over the course of the study:
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SECCQO/SNF S.A.S.
 Group
(ppm) Sex

539 Male
539 Female
775 Male
775 Female
871 Male
871 Female
1006 Male
1006 Female
1181 Male
1181 Female

Pre-Exposure =~ Day 1

268
251

276
258

290
246

282
245

284
259

NA = Not Applicable

5.5. NECROPSY

Summary Data: Tables 5, 6

Individual Data: Tables 10, 11

249
243

248
245

247
218

249
204

NA
235

Acrylonitrile
Day7 Day 14
298 346
263 285
292 332
265 284
296 324
255 262
309 352
253 259
NA NA
251 263

A distended, gas-filled jejunum was noted macroscopically for one females in 871 ppm

group that died early. A distended, gas-filled stomach was noted for three females in the

871 ppm and 1006 ppm groups. One male and one female in the 1181 ppm group that

died early were observed with dark red discoloration of the lungs. There were no other

internal macroscopic findings for the animals found dead.

At the scheduled necropsy, dark red discoloration of the lungs was noted for one male in

the 871 ppm group. There were no other gross findings at the scheduled necropsy.
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6. CONCLUSIONS
Based on the results of this study, the LCs of Acrylonitrile was 946 ppm when male and
female albino rats were exposed to a nose-only vapor of the Acrylonitrile for a single,

4-hour period.
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7. KEY STUDY PERSONNEL AND REPORT SUBMISSION

Key Personnel: Daniel W, Sved, Ph.D.
Director, Metabolism and Analytical Chemistry

Carol A. Kopp, B.S,, L AT.
Manager, Gross Pathology and
Developmental Toxicology Laboratory

Report Prepared By:

(et s

Christine A. Heston, B.A. Date
Quality Control/Training Coordinator,
Inhalation Toxicology
Reviewed By:
"
' 0[1/05
Q JJay GlHenddn, B S. Date
Group Supervisor, Study Analysis and Reports

NOVAYR WY .

Andrew ) Smith, B.S. Dat
Group Supervisor, Inhalation Toxicology

ate

Director, Inhalation Toxicology

Approved and Submitted By:

ary R. Kiplinger,
Manager 11, Inhalation Toxicology
Study Director
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8. QUALITY ASSURANCE UNIT STATEMENT

8.1. PHASES INSPECTED

Date(s) Findings  Date(s) Findings

Date(s) of Reported to Reported to
2/25/2005 Test Article Exposure 2/25/2005 3/25/2005 K. Dobbs
3/31/2005 Necropsy 3/31/2005 4/23/2005 J. Tooman
S. Solomon
5/12/2005 Study Records (Ex-1) 5/12/2005 6/9/2005 E. Crawford
5/12, 13/2005 Study Records (Ex-2) 5/13/2005 6/9/2005 E. Crawford
5/16/2005 Study Records (N-1) 5/16/2005 6/9/2005 E. Crawford
5/24, 28, 29,31/2005  Draft Report 5/31/2005 6/9/2005 E. Crawford

This study was inspected in accordance with the U.S. FDA Good Laboratory Practice
Regulations (21 CFR Part 58), the U.S. EPA Good Laboratory Practice Standards
(40 CFR Parts 160 and 792), the OECD Principles of Good Laborator}; Practice, the
standard operating procedures of WIL Research Laboratories, LLC and the sponsor's
protocol and protocol amendments, with the following exception. The data located in
Appendix A (Certificate of Analysis) were the responsibility of the sponsor. Quality
Assurance findings, derived from the inspections during the conduct of the study and
from the inspections of the raw data and draft report, are documented and have been

reported to the study director. A status report is submitted to management monthly.

This report accurately reflects the data generated during the study. The methods and
procedures used in the study were those specified in the protocol, its amendments and the

standard operating procedures of WIL Research Laboratories, LLC.

The raw data, the retention sample(s), if applicable, and the final report will be stored in
the Archives at WIL Research Laboratories, LLC or another location specified by the

sponsor.
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8.2. APPROVAL

This study was inspected according to the criteria discussed in Section 8.1.

Report Audited By:

Prorawber T %ﬂ\_&mg
Elizabeth S. c/éwford, BS. ate

Compliance Specialist
Report Released By:
( Heather L. Osborn, g.s., RQAP-GLP Date
Manager, Quality Assurance
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9. DEVIATIONS FROM THE PROTOCOL

This study was conducted in accordance with the protocol and protocol amendments,

except for the following.

* Protocol Section 6.2 states that the animal colony room will be set to maintain an
average daily relative humidity of 50 = 20%. On 3/14/05 and 4/3/05, the average
relative humidity was 28.8% and 29.6%, respectively.

¢ Protocol Section 7.1 states that during the acclimation period, each animal will be
observed twice daily for mortality and moribundity. On 2/19/05 and 2/20/05, the
morning and afternoon mortality and moribundity checks were not performed.

These deviations did not negatively impact the quality or integrity of the data nor the

outcome of the study.
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FIGURE 1. ATMOSPHERE GENERATION AND EXPOSURE SYSTEM
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TABLES1 - 11
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Certificate of Analysis (Sponsor-Provided Data)
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Page 1 of 1

SIGMA-ALDRICH

CertificateoAnalysis
Product Name Acrylonitrile
Product Number 11,021-3
Product Brand ALDRICH
CAS Number 107-13-1
Molecular Formula C3H3N
Molecuiar Weight 53.06
TEST SPECIFICATION LOT 03010CC RESULTS
APPEARANCE COLORLESS LIQUID COLORLESS LIQUID
PROTON NMR SPECTRUM CONFORMS TO STRUCTURE. CONFORMS TO STRUCTURE
GAS LIQUID 99.0% (MINIMUM) 99.9 %
CHROMATOGRAPHY
QUALITY CONTROL MARCH, 2004

ACCEPTANCE DATE

-

L;."é:';?f.'..;; (R4 :)_ j’(_qi_ e

'
Ronnie J. Martin, Supenvisor
Quadity Control
Milwaukee, Wisconsin USA

https://www.sigmaaldrich.com/cgi—bin/hsrunlsuite?/Suite/HAHTpagc/Suitc.HsExtemalProd... 2/7/2005
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PROTOCOL

ACUTE INHALATION TOXICITY STUDY
OF ACRYLONITRILE IN ALBINO RATS

(OECD Guidelines)

Submitted To:

BP
1300 Wilson Boulevard
Suite 1200
Arlington, VA 22209

and

SNF S.A.S.
ZAC de Milieux
42163 Andrézieux
France

WIL Research Laboratories, LLC
1407 George Road
Ashland, OH 44805-9281
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1 OBJECTIVE:

To determine the acute inhalation toxicity of the test article when administered as a
single, four-hour inhalation exposure to rats.

This protocol has been designed and the study will be conducted in compliance with
the following guidelines:

Organisation for Economic Cooperation and Development (OECD): Guidelines for
Testing Chemicals, Section 403, Draft Document dated August 1996

European Communities (EU): Official Journal of the European Communities, L 383
A, Volume 35, 29 December 1992, B.2. Acute Toxicity (Inhalation)

This study will be conducted in compliance with the following Good Laboratory
Practice Regulations:

U.S. Environmental Protection Agency - FIFRA: 40 CFR Part 160

U.S. Environmental Protection Agency - TSCA: 40 CFR Part 792

U.S. Food and Drug Administration: 21 CFR Part 58

Organisation for Economic Cooperation and Development: C(97)186/Final
2 PERSONNEL INVOLVED IN THE STUDY:

2.1 Sponsor Representatives:

Dale E. Strother

BP

Nitrile Toxicology and
Health Risk Assessment

Tel.: 703-741-5020

Fax: 703-741-5110

E-mail: strothde@bp.com

Dennis Marroni

SNF Group

Head of Regulatory Affairs
Tel.: +33-477-36-86-19

Fax: +33-477-36-87-28
E-mail: dennis_marroni@snf.fr
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2.2

23

2.4

WIL Study Director:

Gary R. Kiplinger, B.S.

Manager II, Inhalation Toxicology
Tel.: 419-289-8700

Fax: 419-289-3650

E-mail: gkiplinger@wilresearch.com

WIL Deputy Director:

Daniel T. Kirkpatrick, Ph.D., D.A.B.T.
Director, Inhalation Toxicology

Tel.: 419-289-8700

Fax: 419-289-3650

E-mail: dkirkpatrick@wilresearch.com

WIL Departmental Responsibilities:

Christopher P. Chengelis, Ph.D., D.A.B.T.
Director, Toxicology

Ronald E. Wilson, B.S.
Director, Informational Systems

Carol A. Kopp, B.S., L. A.T.
Manager, Gross Pathology and
Developmental Toxicology Laboratory

Sally A. Keets, A.S.
Senior Operations Manager, Vivarium

Heather L. Osborn, B.S., RQAP-GLP
Manager, Quality Assurance

Daniel W. Sved, Ph.D.
Director, Metabolism and
Analytical Chemistry

Philip L. Stetson, M.D., Ph.D.
Associate Director, Analytical Chemistry

John T. Yarrington, D.V.M., Ph.D., D.A.C.V.P.

Senior Pathologist, Anatomic Pathology
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Lisa T. Snyder, D.V.M.
Clinical Veterinarian
3 STUDY SCHEDULE:
Experimental Starting Date: February 15, 2005
Proposed Experimental Start Date: February 22, 2005
Proposed Experimental
Completion/Termination Date: March 15, 2005
Proﬁ_osed Audited Report Date: Week of May 23, 2005

4 TEST ARTICLE DATA:

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Acrylonitrile

Batch Number:

03010CC

Purity:

99+%

Stability:

Contains 35-45 ppm monomethyl ether hydroquinone as inhibitor.
Physical Description:

To be documented by WIL Research Laboratories, LLC

Storage Conditions:

Explosion-proof refrigerator.

Personnel Safety Data:

All handling will comply with the U.S. Department of Labor Occupational
Safety & Health Administration (OSHA), Title 29 CFR part 1910.1450
“Occupational Exposure to Hazardous Chemicals in Laboratories.”
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5 TEST SYSTEM:

5.1

5.2

53

5.4

3.5

5.6

Rat.

Strain:
Sprague-Dawley Crl:CD®(SD)
Source:

Charles River Laboratories

Number on Study:

Five males and five females per group will be selected from an in-house stock
animal colony. As necessary, additional animals may be obtained from the
supplier depending on availability of appropriate stock animals. Any animals
not selected for use on this study will be transferred for use on other studies,
returned to stock or euthanized with CO,.

At the Sponsor's request, the study can be conducted using a single sex to
reduce the total numbers of animals used. Also at the Sponsor's request, a
control group can be added to either the limit test evaluation or the single sex
evaluation.

Approximately three exposure levels consisting of five males and/or five
females per group would be used if a defined LCso study is required. It is
anticipated that a maximum of 25 male and/or 25 female rats could be used if
up to five exposure levels were required in order to determine a defined LCsy.
This number of animals is considered to be the smallest number of animals
required for the conduct of a guideline compliant study.

Approximate Weight:

200 to 300 grams at initiation of exposure, + 20% of the mean for each sex.

Approximate Age:

8-12 weeks at the time of exposure.
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5.7

5.8

Identification System:

Animals will be uniquely identified by a metal eartag displaying the animal
number. Individual cage cards will be affixed to each cage and will display the
study number, animal number and group (exposure level).

Justification for Selection:

This species and strain is generally recognized to be appropriate for acute
inhalation studies. The Crl:CD® (SD) rat will be utilized because it is a widely
used strain for which significant historical control data are available.

SPECIFIC (NONEXPOSURE PERIOD) MAINTENANCE SCHEDULE:

6.1

6.2

6.3

6.4

Animal Housing:

The animals will be individually housed in suspended wire-mesh cages in an
environmentally controlled room. The cages will be elevated above cage-board
or other suitable material. The cages will be subject to routine cleaning at a
frequency consistent with maintaining good animal health.

Environmental Conditions:

Controls will be set to maintain an average daily temperature at 71 £ 5°F (22 +
3°C) and an average daily relative humidity of 50 + 20%. Temperature and
relative humidity will be monitored continuously. Data for these two
parameters will be scheduled for automatic collection on an hourly basis.
Fluorescent lighting controlled by light timers will provide illumination for a
12-hour light/dark photoperiod. Temporary adjustments to the light/dark cycles
may be made to accommodate protocol-specified activities. The ventilation rate
will be set at a minimum of 10 room air changes per hour, 100% fresh air.

Drinking Water:

Reverse osmosis treated tap water will be available ad libitum throughout the
study except during exposure periods. Filters servicing the automatic watering
system are changed regularly according to standard operating procedures.
Water supplying the laboratory is analyzed for contaminants according to
standard operating procedures to ascertain that none are present at
concentrations that would be expected to affect the outcome of the study.

Basal Diet:

PMI Nutrition International, LLC Certified Rodent LabDiet® 5002 will be
offered ad libitum throughout the study except during exposure periods.
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Periodic analyses of the certified feed for the presence of heavy metals and
pesticides are performed and provided by the manufacturer to ensure that none
are present at concentrations that would be expected to affect the outcome of the
study.

7 EXPERIMENTAL DESIGN:

7.1

7.2

7.3

Animal Receipt and Acclimation:

Each animal will be inspected by a qualified technician upon receipt. Animals
judged to be in good health and suitable as test subjects will be acclimated for a
minimum of seven days. All animals will be sexed, weighed and permanently
identified with an eartag.

During the acclimation period, each animal will be observed twice daily for
changes in general appearance and behavior. Prior to initiation of exposure,
those animals judged to be suitable test subjects will be identified. The animals
will be acclimated to the plastic restraint tubes prior to initiation of exposure.

Randomization:

Animals will be ordered specifically for this study or selected from a colony
maintained for acute studies. The animals will be selected based on the body
weight requirements and on the appearance of general good health.

Formal randomization will not be required when only one exposure is to be
conducted on a given day. However, when more than one exposure is to be
conducted on a given day, then the animals selected based on body weight and
appearance of good health will be formally randomized, using simple
randomization, into the requisite groups.

Exposure Levels and Treatment Regimen:

7.3.1 Exposure Levels:

The initial target exposure level will be 500 ppm. Based on mortality
results of the initial exposure level, additional exposure levels may be
conducted. The Sponsor will be notified of the initial results and the
need for additional exposures will be decided. When necessary to define
an inhalation LCs, it is recommended that at least two additional
exposure levels be evaluated. These levels will be selected based on the
results of the previous exposures.
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7.4

7.5

7.6

7.3.2 Treatment Regimen:

Animals will be exposed to the test atmosphere for a single, four-hour
period. The exposure period will initiate after the concentration of the
exposure atmosphere has equilibrated, as defined by the Tg time.

Route and Rationale of Test Article Administration:

The route of administration will be inhalation exposure since this is the
anticipated route of human exposure. The nose-only exposure method was
selected to minimize dermal absorption and oral éxposure from preening.

Exposure Methods:

Exposures will be conducted in conventional nose-only exposure systems. The
systems will be operated under dynamic conditions where the air supply is from
a humidified in-house compressed air source.

Air supplied to the system will have an average temperature and relative
humidity will be 22 £3°C and 30-70%, respectively. These parameters will be
monitored continuously and recorded at least 3 times during each exposure.
Oxygen content of the exposure atmosphere will be measured during the
methods development phase of the study and will between 19% and 24%.

Test Article Generation Methods:

Vapors of the test article will be generated using an ambient (i.e., unheated)
250-mL glass gas washing bottle vaporization system (bubbler-type system).
The vaporization bottle consists of a glass bottle with a 50-mm bottom-mounted
fritted disc. The generation system will be operated as follows: Using a
calibrated rotameter-type flowmeter and a suitable valve to control carrier gas
flowrate, nitrogen will be metered to the inlet of a gas washing bottle containing
an appropriate quantity of acrylonitrile. Nitrogen bubbling through the liquid
results in concentrated vapors of acrylonitrile. The concentrated vapors are
directed to the exposure system inlet where the concentration is reduced to the
desired level by mixing with the chamber ventilation air. If necessary,
micrometer needle valves will be used to provide fine control of the nitrogen
flowrate.

The exposure atmosphere will be monitored for aerosol formation during
method development and throughout each animal exposure with a light
scattering aerosol photometer (MIE, Inc., Billerica, Massachusetts, or
equivalent).
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7.7 Methods of Characterization of Exposure Atmospheres:

7.7.1 Nominal Concentrations:

Nominal exposure concentrations will be calculated for each exposure
using the following formula:

ppm Acrylonitrile = Wt Acrylonitrile ¢ Mol. Vol.  10°
MW e Ch. Flow e Exp. Dur.

Where:
Wt. Acrylonitrile

the weight of Acrylonitrile used during an
: exposure, grams
Mol. Vol.

= Molar volume at 730 mmHg and 21°C,
25.11 L/mole
10° =  ppm conversion factor
MW = Acrylonitrile molecular weight, 53.1 g/mol
Ch. Flow = Average chamber flowrate in liters per minute
(LPM)
Exp. Dur. = Duration of exposure, in minutes

7.7.2 Actual Exposure Concentrations:

Exposure atmosphere concentrations will be determined using a gas
chromatographic method.  Exposure atmosphere samples will be
evaluated approximately once every 20 — 30 minutes throughout each
exposure period.

7.7.3 Aerosol Particle Size Determinations:

No particle size determination of the exposure atmosphere will be
conducted as the test article will be generated as a vapor.

8 EXPERIMENTAL OBSERVATIONS:

8.1 Viability and Clinical Observations:

Due to the limited visibility of animals in nose-only restraint tubes, observations
will be limited to an evaluation for mortality at least once, approximately
midway through the exposure. All animals will be observed for mortality and
pharmacotoxic signs on removal from the exposure system. The animals will
be observed daily thereafter for 14 days for pharmacotoxic signs and twice daily
(morning and afternoon) for mortality.
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10

8.2 Body Weights:

The body weight of each animal will be determined immediately prior to
exposure on day 0, and on days 1 (approximately 24-hours after completion of
exposure), 7 and 14 (post-exposure). In addition, animals that die on study will
be weighed.

GROSS PATHOLOGY:

All animals in extremis or surviving to study termination will be euthanized by
intravenous injection of sodium pentobarbital solution. A gross necropsy
examination on major organ systems of the cranial, thoracic and abdominal cavities
will be conducted on all animals found dead, euthanized in extremis or at termination.

DETERMINATION OF LCsg:

At the termination of the study, all data will be collected and the acute inhalation
toxicity of the test material will be determined by an appropriate method. If possible,

~an LCso value with 95% confidence limits will be calculated by the method of

11

12

Litchfield and Wilcoxon.
REPORT:

The final report will include the following: summary, objective, test material
identification and receipt, method of test atmosphere generation and characterization,
observations, mortality, body weights, gross necropsy findings and an estimated or
calculated L.Cso.

WIL Research Laboratories will provide one (1) copy of an Audited Draft Report,
submitted in a timely manner upon completion of the study ptior to issuance of the
final report. One (1) revision will be permitted as part of the cost of the study, from
which Sponsor's reasonable revisions and suggestions will be incorporated into the
Final Report as appropriate. Additional changes or revisions may be made, at extra
cost. It is expected that the Sponsor will review the draft report and provide
comments to WIL within a two (2) month time frame following submission. WIL
will submit the Final Report within one (1) month following receipt of comments.
Two (2) copies of the Final Report (1 bound, 1 unbound) will be provided; requests
for additional copies of the Final Report may result in additional charges.

QUALITY ASSURANCE:

The study will be audited by the WIL Quality Assurance Unit while in progress to
assure compliance with Good Laboratory Practice Regulations, adherence to the
protocol and to WIL standard operating procedures. The raw data and draft report
will be audited by the WIL Quality Assurance Unit prior to submission to the Sponsor
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13

14

15

to assure that the final report accurately describes the conduct and the findings of the
study.

RECORDS TO BE MAINTAINED:

All original raw data, as defined by WIL SOPs and the applicable GLPs, will be
maintained in permanently bound notebooks or in loose-leaf notebooks and at study
completion will be stored in the Archives at WIL Research Laboratories, LLC.

WORK PRODUCT:

Sponsor will have title to all documentation records, raw data, slides, specimens, or
other work product generated during the performance of the study. All work product
including raw paper data, pertinent electronic storage media and specimens will be
retained at no charge for a period of six months following issuance of the final report
in the Archives at WIL Research Laboratories, LLC. Thereafter, WIL Research
Laboratories will charge a monthly archiving fee for retention of all work product.
All work product will be stored in compliance with regulatory requirements.

Any work product, including documents, specimens, and samples, that are required
by this protocol, its amendments, or other written instructions of the Sponsor, to be
shipped by WIL Research Laboratories, LLC to another location will be appropriately
packaged and labeled as defined by WIL’s SOPs and delivered to a common carrier
for shipment. WIL Research Laboratories, LLC will not be responsible for shipment
following delivery to the common carrier.

ANIMAL WELFARE ACT COMPLIANCE:

This study will comply with all applicable sections of the Final Rules of the Animal
Welfare Act regulations (9 CFR). The Sponsor should make particular note of the
following:

e The Sponsor signature on this protocol documents for the Study Director the
Sponsor's assurance that the study described in this protocol does not unnecessarily
duplicate previous experiments.

®  Whenever possible, procedures used in this study have been designed to avoid or
minimize discomfort, distress or pain to animals. All methods are described in this
study protocol or in written laboratory standard operating procedures.

¢ Animals that experience severe or chronic pain or distress that cannot be relieved
will be painlessly euthanized as deemed appropriate by the veterinary staff and
Study Director. The Sponsor will be advised by the Study Director of all
circumstances which could lead to this action in as timely a manner as possible.

169 of 170



WIL-542001
Page 120f 12 February 18, 2005

* Methods of euthanasia used during this study are in conformance with the above
referenced regulation.

¢ The Sponsor/Study Director has considered alternatives to procedures that may
cause more than momentary or slight pain or distress to the animals and has
provided a written narrative description (AWA covered species) of the methods and
sources used to determine that alternatives are not available.

16 PROTOCOL APPROVAL:
(L4 £ JZEsS 8/23/65
Date

Dale E. Strother
BP

BP

Sponsor approval received by Study Director via e-mail on February 17, 2005.

SNF S.A.S.
s, be/os
| Dennis Marroni Date
SNF Group

Sponsor approval received by Study Director via e-mail on February 18, 2005.

WIL Research Laboratories, LLC

Gary R. Kiplinger, B.S.
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