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Elf Atochem North America Inc. has received the final report of a skin sensitization study
in guinea pigs and is submitting it to the Environmental Protection Agency (EPA) pursuant
to the Toxic Substances Control Act (TSCA) Section 8(e). Preliminary results from this
study were submitted to the Agency by Elf Atochem on January 4, 1995. This study
provides information on t-Butyl mercaptan (CAS No. 75-66-1) and does not involve effects
in humans. The title of the study is A Dermal Sensitization in Guinea Pigs with t-
Butyl Mercaptan - Modified Buehler Design.

Dear Sir/Madam:

Nothing in this letter or the enclosed study report is considered confidential business
information of ElIf Atochem.

In light of the strong disagreeable odor and the very low odor threshold of t-buty!
mercaptan (0.08 ppb), there is a low potential for skin contact with this material. [t s the
opinion of Elf Atochem that the effects noted in this study do not, therefore, necessarily
support a conclusion of substantial health risk, but are being submitted in response to the
EPA 8(e) reporting standards.
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Manager, Product Safety

and Toxicology

' B SESTRY AU N 1 l
Enclosure \Z/




Springborn Laboratories, Inc.

Life Sciences Division
640 N. Elizabeth Street ® Spencerville, Ohio 45887 e

(419) 647-4196 o Telex 4436041 ¢ Facsimile 419-647-6560

A DERMAL SENSITIZATION STUDY IN GUINEA
PIGS WITH t-BUTYL MERCAPTAN
e¢MODIFIED BUEHLER DESIGNe

FINAL REPORT

2"

Contzirs 03 D3]

Author
bat
Deborah A. Douds, M.S. g
I Oxp
~Ny o -niTl
— vy
BN
=

'
L

Study_Completed on

|
G

o 1
[

i

January 12, 1995

Performing Lgbgrgtgr‘,' . (9

Springborn Laboratories, Inc. (SLS)
Life Sciences Division
640 North Elizabeth Street
Spencerville, OH 45887

LS Study No,
3255.21
mitted t

Elf Atochem North America, Inc.
3800 First Avenue
P.O. Box 1536

King of Prussia, PA 19406-0018

Page 1 of 60

@ springborm



SLS Study No. 3255.21 ) ]

COMPLIANCE STATEMENT

This study was conducted in compliance with the Good Laboratory Practice Regulations
as described by the FDA (21 CFR Part 58) and the EPA (40 CFR Parts 160 and 792) with
the following exception:

The dose preparations were not analyzed to confirm test article concentration, stability or
homogeneity.

/ 7 L
“/,A////’(r 45/04% ﬂ;vf/'ﬂ(&& Date . //,-j/ "'S
Deborah A. Douds, M.S. _
Study Director/Author , '
Springborn Laboratories, Inc. :
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QUALITY ASSURANCE STATEMENT

This study was inspected by the Quality Assurance Unit and reports were submitted to

management and the study director in accordance with SLS's Standard Operating
Procedures as follows:

Phase Date

Dermal Observations 11/22/94

Data Audit 12/20/94

Draft Report Review 12/22/94

Final Report Review 01/12/95

Reports to Study Director 12/22/94, 01/12/95 §

and Management
)
This study was conducted in compliance with the Good Laboratory Practice Regulations

as described by the FDA (21 CFR Part 58) and the EPA (40 CFR Parts 160 and 792)
except as noted on the Compliance Statement.

%,&C«,%’) /g%—o«u.« Date ///i/?j‘

Anita M. Bosau, Director
Quality Assurance
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SUMMARY

The dermal sensitization potential of t-Butyl Mercaptan was evaluated in Hartley-derived
albino guinea pigs. Ten male and ten female guinea pigs were topically treated with 100%
t-Butyl Mercaptan, once per week, for three consecutive weeks. Following a two week
rest period, a challenge was performed whereby the twenty test and ten previously
untreated (naive) challenge control guinea pigs were topically treated with 75% w/v t-Butyl
Mercaptan in mineral oil. Challenge responses in the test animals were compared to
those of the challenge control animals.

t-Butyl Mercaptan: Following induction 1 with 100% t-Butyl Mercaptan, dermal scores of
1 (some with edema) were noted in 18/20 test animals at the 24 hour scoring interval and
in 17/20 test animals at the 48 hour scoring interval. Following induction 2 with the same
concentration, the responses were much more severe. Dermal scores of 1 to 3 ( some
with blanching, edema and/or eschar) were noted in 20/20 test animals at both the 24
and 48 hour scoring intervals. This increased irritation may have, in part, been a resuyit
of cumulative irritation since inductions 1 and 2 were performed on the same test site.
Following induction 3, increased dermal responses were again noted in the test animals,
although they were not as severe as those noted at induction 2. Dermal scores of 1 to
2 (some with edema and/or pinpoint blanching) were noted in 20/20 test animals at the
24 hour scoring interval and in 18/20 test animals at the 48 hour scoring interval. The
increase in dermal scores seen at induction 3 (performed on a naive test site) over those
seen during induction 1 may be suggestive of dermal sensitization. Following challenge
with 75% w/v t-Butyl Mercaptan in mineral oil, dermal scores of 1 to 3 (with edema
and/or blanching) were noted in 20/20 test animals at both the 24 and 48 hour scoring
intervals. Dermal reactions in the challenge control animals were limited to scores of 1
(three with slight edema) in 10/10 animals at the 24 hour scoring interval and in 9/10
animals at the 48 hour scoring interval. Group mean dermal scores were noted to be
higher in the test animals as compared to the challenge control animals.

Hexylcinnamaldehyde Historical Control: Using Hexylcinnamaldehyde as a mild to

moderate positive control, Springbom Laboratories, Inc., Spencerville, Ohio, has compiled
historical control data for contact sensitization to this agent utilizing the test system
described herein (Modified Buehler Design). As indicated, 16.7% of animals induced with
Hexyicinnamaldehyde elicited a contact sensitization response following challenge with
Hexylcinnamaldehyde and 50% of animals induced with Hexylcinnamaldehyde elicited a
contact sensitization response following rechallenge with Hexylcinnamaldehyde, thereby
demonstrating the susceptibility of the test system to this sensitizing agent.

Based on the resuits of this study, t-Butyl Mercaptan is considered to be a contact
sensitizer in guinea pigs. The results of the Hexylcinnamaldehyde Historical Control
- demonstrates that the test design utilized by Springborn Laboratories could detect mild
to moderate potential contact sensitizers.
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l. INTRODUCTION

This study was performed to assess the dermal sensitization potential of t-Butyl
Mercaptan in Hartley-derived albino guinea pigs when administered by multiple topical
applications. This study is intended to provide information on the potential health hazards
of the test article with respect to dermal exposure. Data from this study may serve as a
basis for classification and/or labeling of the test article. This study was performed at
Springborn Laboratories, Inc., 553 North Broadway, Spencerville, Ohio.

II. MATERIALS AND METHODS

Study Dates .

'
Study Initiation: July 22, 1994 ;
Experimental Initiation: November 4, 1994 '

Experimental Completion: December 14, 1994

Protocol

The study protocol and Protocol Amendment No. 1 are presented in Appendix A.

Test Article

Sponsor I.D.: t-Butyl Mercaptan

Lot No.: 3300TBMS4

Springborn 1.D.: $94.002.3255

Receipt Date: July 7, 1994

Physical Description: Clear coloriess liquid

Storage Conditions: Room temperature (cool dark area)
Expiration Date: June 24, 1995

The Sponsor is responsible for any necessary evaluations related to chemical

composition, purity, strength, stability and other data required by 21 CFR Part 58.105,
40 CFR Parts 160.105 and 792.105.

Test Article Preparations

The test article was utilized at 100% and at 25%, 50% and 75% w/v in mineral ol for the

" range-finding study. For the sensitizaton study, the test article was utilized at 100%
(induction) and 75% w/v in mineral oil (challenge).
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Animal i n

Description: Young adult, Hartley-derived albino guinea pigs were received at SLS from
Harlan Sprague Dawiley, Inc., Haslett, MI.

Method of Identification: Upon recsipt, plastic ear tags displaying unique identification
numbers were used to individually identify the animals. Cage cards displaying at least the
study number, animal number and sex were affixed to each cage.

Housing: The animals were housed individually in suspended stainless steel cages. All
housing and care were based on the standards recommended by the Guide for the Care
and Use of Laboratory Animals [1].

Environment: The animal room temperature and relative humidity ranges were 65-71°F
and 35-58%, respectively. Environmental control equipment was monitored and adjusted
as necessary to minimize fluctuations in the animal room environment. Light timers were
set to maintain a 12-hour light/12-hour dark cycle. There were ten to twelve air changes
in the animal room per hour. The animal room temperature and relative humidity wete
recorded a minimum of once daily. f

13
Food: Purina Certified Guinea Pig Chow #5026 was provided ad libitum to the animals
throughout the study. The lot number and expiration date of each batch of diet used
during the study were recorded. The feed was analyzed by the supplier for nutritional
components and environmental contaminants. Dietary limitations for various
environmental contaminants, including heavy metals, pesticides, polychlorinated biphenyls
and total aflatoxin are set by the manufacturer. Within these limits, contaminants which
may have been present were not expected to compromise the purpose of this study.
Results of the dietary analyses (Certificates of Analysis) are provided by the manufacturer
for each lot of diet. These are maintained by SLS.

Water: Municipal tap water treated by reverse osmosis or deionization (back-up system)
was available to the animals ad libitum throughout the study. The purified water was
supplied by an automatic watering system. Monitoring of the drinking water for
contaminants was conducted by SLS and the records are available for inspection within
generally accepted limits, contaminants which may have been present were nct expected
to compromise the purpose of this study.

Quarantine: Upon receipt, animals were examined, identified with plastic ear *ags and
then quarantined for a minimum of five days.

Animal Selection: The animals chosen for study use were arbitrarily selected trcm neaithy
stock animals to avoid potential bias. All animals received a detailed pretest ctservation
prior to dosing. Only healthy animals were chosen for study use. Feraes were
" nulliparous and nonpregnant.
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. EXPERIMENTAL PROCEDURES [2]

Topical Range-Finding Study

Dosing: On the day prior to dose administration, four topical range-finding guinea pigs
were weighed and the hair removed from the right and left side of the animals with a small
animal clipper. Care was taken to avoid abrading the skin during clipping procedures.
On the following day, four concentrations of the test article were prepared and each
concentration was applied to each topical range-finding animal as indicated below:

e S S —
Concentration Test Site Amount No. of
Group Materid (%) Neo. Applied Patch Desgn Anwmgly
Male Fermale
25 4 04m 2 x 2 cm Webni Pstch
S0 3 O4m 2 x 2 e Webridl Patch
Topical t-Butyl Mercaptan 2 2
Range-Finding 7% 2 0.4 m 2 x 2 om Webrit Petch .,
> H
100 1 0.4mi 2 x 2 o Webril Patch .

]
Following patch application, the trunk of the animal was wrapped with elastic wrap which
was secured with adhesive tape to prevent removal of the patches and the animal was
returned to its cage. Approximately six hours after patch application, the elastic wrap,
tape and patches were removed. The test sites were then wiped with gauze moistened
in distilled water to remove test article residue. The animals were then returned to their
cages.

Dermal Observations: The test sites of the topical range-finding animals were graded for
irritation at approximately 24 and 48 hours following patch application using the Dermal
Grading System presented in Appendix B.

Clinical Observations: Any unusual observations and/or mortality were recorded. The
topical range-finding animals were observed for mortality twice daily, once in the morning
and once in the afternoon.

Body Weights: Individual body weights wers obtained for the topical range-finding
animals on the day prior to dosing.

Gross Necropsy: Following the 48 hour scoring interval, all topical range-finding animals
were euthanized (carbon dioxide inhalation). Gross necropsy examinations were not
required for these animals.
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In i

Dosing: On the day prior to first induction dose administration, the hair was removed
from the left side of the twenty test animals with a small animal clipper. Care was taken
to avoid abrading the skin during clipping procedures. On the following day (day 0), the
appropriate concentration of the test article was prepared and applied to the animals as
indicated below:

’===_ S ]
Inducticn Concentration " Test Site Amount No. of Animale
Group Material No. (%) Ne, Applied Patch Design Maele Female
1 100 1 0.4 mi 2 x 2 om Webni Peteh
Test t-Butyl Mercipten 2 100 1 O4mi 2 x 2 om Webril Patch 10 10
3 100 3 O4m 2 x 2 em Webri Patch
T = = o

Following patch appilication, the trunk of the animal was wrapped with elastic wrap which
was secured with adhesive tape to prevent removal of the patch and the animal was
returned to its cage. Approximately six hours after patch application, the eiastic wrap,
tape and patches were removed. The test sites. were then wiped with gauze moistened
in distilled water to remove test article residue. The animals were then returned to their
cages.

Dermal Observations: The test sites were graded for irritation at approximately 24 and
48 hours following patch application using the Dermal Grading System presented in
Appendix B.

The induction procedure was repeated on study day 7 and on study day 14 so that a total
of three consecutive induction exposures were made to the twenty test animals.

Challenge

Dosing: On the day prior to challenge dose administration, the hair was removed from
the right side of the twenty test and ten challenge control animals with a small animal
clipper. Care was taken to avoid abrading the skin during clipping procedures. On the
following day (day 28), the appropriate concentration of the test article was prepared and
applied to the animals as indicated below:

Concentration Test Sute Amount No 9! Arwguy
Group Material (%) No. Applied Petch Design Moo foae
Test 1-Butyl Mercapten 75 2 04m 2 x 2 cm Webril Patch 'Q -]

Challenge 1-Butyt Mercapten 75 2 0.4m 2 x 2 cm Webni Patch s 9
Controt
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Following patch application, the trunk of the animal was wrapped with elastic wrap which
was secured with adhesive tape to prevent removal of the patch and the animal was
returned to its cage. Approximately six hours after patch application, the elastic wrap,
tape and patches were removed. The test sites were then wiped with gauze moistened
in distilled water to remove test article residue. The animals were then returned to their
cages.

Dermal Qbservations: The test sites were graded for irritation at approximately 24 and
48 hours following patch removal using the Dermial Grading System presented in
Appendix B.

ni ation

Any unusual observations and/or mortality were recorded. The sensitization study animals
were observed for mortality twice daily, once in the morning and once in the afternoon.
!

Body Weights .
13

Individual body weights were obtained for all serf§itization study animals on the day prior
to the first induction (day -1) and for the test and challenge control animals on the day
prior to challenge dosing.

Gross Necropsy

All sensitization study animals were euthanized (carbon dioxide inhalation) following each
animal’s final scoring interval. Gross necropsy examinations were not required for these
animalis.

Prot Deviation

The relative humidity of the animal room (35-59%) exceeded the range specified in the
protocol (40-70%) during this study. The supplies utilized on 11/21/94 for Induction 2
were inadvertently not documented. The incorrect dermal scoring system was
inadvertently used for the range-finding study. Rechallenge control animals were placed
on study, although not required by protocol. These occurrences are considered to have
had no adverse effect on the outcome of this study.

IV. ANALYSIS OF DA

“ The sensitization potential of the test article was based on the dermal responses observed
on the test and control animals at challenge. Generally, dermal scores of = 1 in the test
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animals with scores of 0 to = noted in the controls is considered indicative of
sensitization. Dermal scores of 1 in the controls is generally considered equivocal unless
a higher dermal response (= grade 2) is noted in the test animals. Group mean dermal
scores were calculated for challenge.

V. MAINTENANCE OF RAW DATA AND RECORDS

The remaining test article was returned to the Sponsor following completion of the in-life
phase of the study. An approximate 1 mi retention sample of the test article was placed
in an amber vial, sealed and archived at the test facility. All original paper data, the final
report and magnetically encoded records were transferred to the SLS archives for a
period of 10 years. The Sponsor will he contacted prior to final disposition of these items.

VI. RESULTS

Topical Ran inding Stud
Individual Range-Finding Data: Appendix C

The resuits of the range-finding study indicated that a test article concentration of 100%
produced only minimal irritation and was considered appropriate for induction. The
range-finding study also indicated that the test article concentration of 75% was the
maximum non-irritating concentration; therefore, this concentration was considered
appropriate for challenge.

Main nsitization Stud
Dermal Sensitization rvation

individual induction Data: Table 1
Individual Challenge Data: Table 2

t-Butyl Mercaptan: Following inducton 1 with 100% t-Butyl Mercaptan, dermal scores of
1 (some with edema) were noted in 18/20 test animals at the 24 hour scoring interval and
in 17/20 test animals at the 48 hour sconng interval. Following induction 2 with the same
concentration, the responses were much more severe. Dermal scores of 1 to 3 ( some
with blanching, edema and/or eschar) were noted in 20/20 test animals at both the 24
" and 48 hour scoring intervals. This increased irritation may have, in part, been a resuit
of cumuilative irritation since inductions 1 and 2 were performed on the same test site.
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Following induction 3, increased dermal responses were again noted in the test animals,
although they were not as severe as those noted at induction 2. Dermal scores of 1 to
2 (some with edema and/or pinpoint blanching) were noted in 20/20 test animals at the
24 hour scoring interval and in 18/20 test animals at the 48 hour scoring interval. The
increase in dermal scores seen at induction 3 (performed on a naive test site) over those
seen during induction 1 may be suggestive of dermal sensitization. Following challenge
with 75% w/v t-Butyl Mercaptan in mineral oil, dermal scores of 1-3 (with edema and/or
blanching) were noted in 20/20 test animals at both the 24 and 48 hour scoring intervals.
Dermal reactions in the challenge control animals were limited to scores of 1 (three with
slight edema) in 10/10 animals at the 24 hour scoring interval and in 9/10 animals at the
48 hour scoring interval. Group mean dermal scores were noted to be higher in the test
animals as compared to the challenge control animals.

Hexylcinnamaldehyde Historical Control: Using Hexylcinnamaldehyde as a mild to

moderate positive control, Springborn Laboratories, Inc., Spencerville, Ohio, has compiled
historical control data for contact sensitization to this agent utilizing the test system
described herein (Modified Buehler Design). As indicated, 16.7% of animals induced with
Hexylcinnamaldehyde elicited a contact sensitization response following challenge with
Hexyicinnamaldehyde and 50% of animals induced with Hexylcinnamaldehyde elicited a
contact sensitization response following rechallerige with Hexylcinnamaldehyde, thereby
demonstrating the susceptibility of the test system to this sensitizing agent.

linical ervations Weight
Individual Body Weight Data: Appendix D

All sensitization study animals gained weight during the test period and generally
appeared in good heaith.

Vil. CONCLUSION

Based on the results of this study, t-Butyl Mercaptan is considered to be a contact
sensitizer in guinea pigs. The results of the Hexylcinnamaldehyde Historicai Control
demonstrates that the test design utilized by Springborn Laboratories coud detect
potential mild to moderate contact sensitizers.

a
s / L ,/ . ./
- i 4 .o P, - L
A A A 7k Date //,f/"“
- Deborah A. Douds, M.S.
Study Director

BEST COPY AVAILABLE
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Vil. REPORT REVIEW

f\/'ll,ﬂlf T{M(Cl\f\)v\im Date

Kimberly L. Bonnelte, M.S., LATG
Manager of Acute Toxicology

7 7W Date
Rusty E. Rush, M.S., LAT, DABT
Manager of Special Studies

BEST COPY AVAILABLE
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APPENDIX A

Protocol and Amendment
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To assess the dermal sensitization potential of a test article in guinea pigs when
administered by muitiple topical applications. This study is intended to provide
information on the potential health hazards of the test article with respect to
dermal exposure. Data from this study may serve as a basis for classification

and/or labeling of the test article.

SPONSOR

Elf Atochem North America, Inc.
900 First Avenue

P.O. Box 1536

King of Prussia, PA 19406-0018

SPONSOR’'S REPRESENTATIVE

Roy M. Bannister, Ph.D., DABT
Phone: (610) 337-6875
Fax: (610) 337-8660

TESTING LOCATION

Springborn Laboratories, Inc.
Life Sciences Division

553 North Broadway
Spencerville, OH 45887
Phone: (419) 647-4196
FAX: (419) 647-6458

SPRINGBORN PERSONNEL RESPONSIBILITIES

Deborah A. Douds, M.S.
Study Director/Toxicologist

Rusty E. Rush, M.S., LAT

Alternate Contact/Manager < Ac.te Toxicology and Special Studies

Malcolm Blair, Ph.D.

Vice President/Director of fesearch
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Joseph C. Siglin, M.S., DABT
Associate Director of Toxicology

Kimberly L. Bonnette, M.S., LATG
Assistant Manager of Acute Toxicology

Todd N. Merriman, A.S., LATG
Associate Toxicologist

Patricia K. Jenkins, AAS, LATG, RLAM
Acute Toxicology Supervisor

Pamela S. Smith, ALAT
Unit Leader

Dsiores P. Knippen _ ;
Pharmacy Supervisor '

Steven H. Magness, B.S., LATG
Supervisor of Gross & Fetal Pathology

Anita M. Bosau
Director of Quality Assurance

Raymond V. Karcher, B.A., LAT

Quality Assurance Supervisor

VI. PROPOSED STUDY SCHEDULE

A. Experimental Initiation: July 1994
B. Experimental Completion: August 1994

C. Audited Report Date: Eight weeks following experimental ccrz e* cn
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VII. T

A.

C.

T ARTICLE IDENTIFICATION
Sponsor’s ldentification
t-Butyl Mercaptan

Test Article Identification N r

$94.002.3255
GCharacteristics

The Sponsor is responsible for any necessary evaluations related to
chemical composition, purity, strength, stability and other data required by
40 CFR Part 792.105. Any special storage conditions for the test article will
be supplied by the Sponsor. , '

Handling Precautions X ;

Safety data regarding the test article should be provided by the Sponsor
(Material Safety Data Sheet or equivalent, if available). Technical personnel
should review this information prior to handling the test article. In addition,
any special handling precautions will be provided by the Sponsor/Study
Director.

Method of Dosage Preparation
1. Test Article

The test article will be administered as received and/or diluted with an
appropriate vehicle. Selected dosages will be achieved by adjustment of
test article concentration in the vehicle. Solids and powders may need to
be ground and/or sieved prior to preparation in order to enhance test
article contact with the skin or improve homogeneity of the dose
preparation. The test article wili be prepared and/or dispensed fresh on
the day of dosing. The method of preparation will be documented in the
raw data and presented in the final report. An approximate 1 g cr 1 mi
retention sample of the test article will be placed in an amber vial, sealed
and archived at the test facility.
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VIIl. TEST SYSTEM
A. Justification of Test System

1. The guinea pig is the preferred species for dermal sensitization testing
by various U.S. and International regulatory agencies.

2. The Hartley-derived albino guinea pig has been shown to be sensitive
to the hyperallergenic effects of a variety of drugs and chemicals.
Therefore, this species and strain is a reasonable alternative to larger
mammals for dermal sensitization testing of drugs and chemicals for
human safety assessment.

3. The Hartley-derived zlbino guinea pig has been used extensively for
dermal sensitization testing. Thus, data from this study may be
compared and contrasted to other studies performed in Hartley-derived
albino guinea pigs. :

| 3

4. Historical information concerning Hartley-derived albino guinea pigs is
available at SLS and in the published literature.

S. Heaithy, outbred Hartley-derived albino guinea pigs may be obtained
from reliable, USDA approved and regulated suppliers.

6. The laboratory guinea pig may be safely handled and manipulated by

trained technical personnel. .

Justification of Route of Exposure and Number of Animals

1.

Dermal administration of the test substance was selected since this is
a potential route of human exposure. The dermal tissue also plays a
significant role in the hypersensitization process.

Since Hartley-derived albino guinea pigs have no pigment, Jdermal
responses may be easily observed.

The number of animals used on this study will be consistent with the
guidelines published by a number of U.S. and International regulatory
agencies including EPA-FIFRA, EPA-TSCA, FDA, CPSC-FHSA. DOT,
IMO, EEC, OECD, MAFF and MOHW.

SLS No. ELFATO/MB-2--6/94
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4. If arange-finding study is required, only two animals/sex will be utilized
in order to produce scientifically mear.ingful results.
C. Description
1. Species
Guinea Pig
2. Strain

Hartley-derived albine
Source
Harlan Sprague Dawley or another USDA approved supplier r

Age and Body Weight Range '

Young adutt, approximately 300 to 500 g (Topical Range-Finding Study:
the day prior to dosing, Sensitization Study: the day prior to first
induction)

Number and Sex

Topical Range-finding: 4 (2 males and 2 females)
Test: 20 (10 males and 10 females)
Challenge Control: 10 (5 males and 5 females)

Rechallenge Control: 10 (5 males and 5 females)

Additional range-finding animals may be necessary depending on the
results obtained at each level.

D. Method of Identification

Plastic ear tags displaying unique identification numbers will te used to
individually identify the animals. Cage cards displaying at least :he study
number, animal number, and sex will be affixed to each cage.
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IX. ANIMAL HUSBANDRY AND EXPERIMENTAL DESIGN

A

Animal Housing

1.

2.

4.

Housing

The animals will be housed individually in suspended stainless steel
cages. All housing and care wil conform to the standards
recommended by the Guide for the Care and Use of Laboratory
Animals [1].

Environment

The environmental conditions in the animal rocm will be controiled. The
desired animal room temperature and relative humidity ranges are
83-79°F and 40-70%, respectively. Environmental control equipment will
be monitored and adjusted as necessary to minimize fluctuations in the
animal room environment. Light timers will be set to maintain a 12-hour
light/12-hour dark cycle. There will be ten to twelve air changes in the
animal room per hour. The animal room temperature and relative
humidity will be recorded a minimum of once daily.

Food

Purina Certified Guinea Pig Chow #5026 will be provided ad libitum to
the animals throughout the study. The lot number and expiration date
of each batch of diet used during the study will be recorded. The feed
is analyzed by the supplier for nutritional components and environmental
contaminants. Oetary limitations for various environmental
contaminants, including heavy metals, pesticides, polychiorinated
biphenyls and totai aflatoxin are set by the manufacturer. Within these
limits, contaminants wnich may be present are not expected to
compromise the purccse of this study. Results of the dietary analyses
(Certificates of Anaiys:s) are provided by the manufacturer fcr each lot
of diet. These wil e maintained by the testing laboratory.

Water

Municipal tap water :-eated by reverse osmasis or deionizaticn (cack-up
system) will be ava:iat'e ad libitum throughout the study. Tre cunfied
water will be supgtec Cy an automatic watering system. Mcriicring of
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the drinking water for contaminants will be conducted by the testing
laboratory and the records will be available for inspection. Within
generally accepted limits, contaminants which may be present are not
expected to compromise the purpose of this study.

B. Quarantine

Upon receipt, the animals will be examined, identified with plastic ear tags,
and then quarantined for a minimum of 5 days.

C. Animal Selection
The animals chosen for study use will be arbitrarily selected from healthy
stock animals to avoid potential bias. All animals will receive a detailed

pretest observation prior to dosing. Only healthy animals will be chosen for
study use. Females will be nulliparous and nonpregnant. ;

D. Experimental Design [2] \ A

This study will consist of at least a-’topical range-finding group, a test group
and a challenge control group. The Sponsor may select one or mcre of the
following options:

[ ] Rechallenge Control group

[X] Historical Positive Control data (mild/moderate sensitizer)

X. EXPERIMENTAL PROCEDURES

A. Topical Range-Finding Study
1. Methodology

Four graded levels (generally 25% w/v, 50% w/v, 75% w,v ard *00%)
are utilized for this procedure. Optimally, the topical range-frc.rq study
should produce no systemic toxicity and a spectrum <t zermal
responses that include grades 0, 1 and 2 unless the test arce s not
dermally irritating at 100%. All dose levels utilized will te zcc.mented
in the raw data and presented in the final report.

SLS No. ELFATO/MB-2--6/94
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2. Dgsing

3.

4.

On the day prior to dose administration, four topical range-finding
guinea pigs will be weighed and the hair removed from the right and left
side of the animals with a small animal clipper. Care will be taken to
avoid abrading the skin during clipping procedures. On the following
day, up to four closed patches/chambers at four different
concentrations of test article can be applied to the clipped area of each
animal (one patch/chamber for each level of test article). For liquids,
gels and pastes, a dose of 0.4 ml will be placed on a Webril patch
(approximately 2 cm x 2 cm) backed by adhesive tape (occlusive patch).
For solids and powders, the maximum volume of solid/powder that can
be contained in a2 25 mm Hilltop Chamber (with cotton pad removed) will
be utilized (occlusive patch). The weight of the solid/powder placed in
the chamber will be recorded. Prior to chamber application, the test
sites will be moistened to enhance solid/powder contact with the skin
by wiping the site with gauze moistened in distiled water. The
patches/chambers will then be applied to the clipped surface as quickly
as possible. The trunk of the animal will be wrapped with elastic wrap
which is secured with adhesive tape (if necessary) to prevent removal
of the patch/chamber and the animal returned to its cage.
Approximately six hours after patch/chamber application, the elastic
wrap, tape and patches/chambers will be removed. The test sites will
then be wiped with gauze moistened in distilled water to remove test
arlicle residue and the animals returned to their cages. If the distilled
water does not sufficiently remove the test article residue, the Study
Director/Sponsor may choose to use another solvent.

Body Weights

Individual body weights will be obtained for the topical range-finding
animals on the day prior to dosing.

Dermal Observations

The test sites of the topical range-finding animals will be graced for
irritation at approximately 24 and 48 hours following patch/chamber
application using the Dermal Grading System in Protocol Appendix A.

SLS No. ELFATO/MB-2--6/94
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5. Clinical Observations

Any unusual observation and mortality will be recorded. The topical
range-finding animals will be observed for mortality twice daily, once in
the morning and once in the afternoon.

6. \nscheduled Death

Any topical range-finding animals dying or euthanized (due to a possible
accidental injury) during the study will be necropsied. Body cavities
(cranial, thoracie, abdominal and pelvic) will be opened and examined.
No tissues will be retained.

7. Scheduled Euthanasia

Following the 48 hour scoring interval, all surviving topical range-finding
animals will be euthanized by carbon dioxide inhalation. A gross
necropsy examination will not be required for surviving topical range-
finding animals. i

B. Sensitization Study

1. Induction

a. Methodology

Optimally, the test article concentration used for induction should
produce no systemic toxicity and a mild dermal response unless the
test article is not dermally irritating at 100%. The test article
concentration may be varied during the induction period cepending
on the dermal responses produced. All dose levels utilized will be
documented in the raw data and presented in the final report.

b. Dosing

On the day prior to the first induction dose administraticn (2ay -1),
all sensitization study animals will be weighed. The hair wii tren be
removed from the left side of the twenty test animals win a small
animal clipper. Care will be taken to avoid abrading the s«:n curing
clipping procedures. On the following day <zay O0),
patches/chambers containing the appropriate materal «il be

SLS No. ELFATO/MB-2--6/94
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applied to the clipped area of the twenty test animals. For liquids,
gels and pastes, a dose of 0.4 m! will be placed on a Webril patch
(approximately 2 cm x 2 cm) that is backed by adhesive tape
(occlusive patch). For solids and powders, the maximum volume
of solid/powder that can be contained in a 25 mm Hilltop Chamber
(with cotton pad removed) that is backed by adhesive tape will be
utilized (occlusive patch). The weight of the solid/powder placed
in the chamber will be recorded. Prior to chamber application, the
test sites will be moistened to enhance solid/powder contact with
the skin by wiping the site with gauze moistened in distilled water.
The patch/chamber will then be applied to the clipped surface as
quickly as possible. The trunk of each animal will be wrapped with
elastic wrap which is secured with adhesive tape (if necessary) to
prevent remaval of the patch/chamber and the animal returned to
its cage. Approximately six hours after dosing, the elastic wrap,
tape, and patch/chamber will be removed. The test sites will ibe
wiped with gauze moistened in distilled water to remove test article
residue and the animals returned to their cages. If the distilked
water does not sufficiently. remove the test article residue, the Study
Director/Sponsor may choose to use another solvent. The
induction clipping, patch application and grading procedure will be
repeated on study day 7 (+1 day) and study day 14 (=1 day) so
that a total of three consecutive induction exposures will be made
to the twenty test animals.

c. Dermal Observations
Test sites will be graded for dermal irritation at approximately 24
and 48 hours following patch application using the Dermal Grading
Systemn presented in Protocol Appendix A. The application site may
be moved if irritation persists from a previous induction exposure
but will remain on the left side of the animal.

2. Challenge
a. Methodology

Optimally, the test article concentration(s) used for challenge should
produce no systemic toxicity and be the highest non-irritating dose.
All dose levels will be documented in the raw data and cresented
in the final report.
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b.

C.

Dosing

On the day prior to challenge dose administration, all test and
challenge control animals will be weighed. The hair will then be
removed from the right side of the twenty test and ten challenge
control animals with a small animal clipper. Care will be taken to
avoid abrading of the skin during clipping procedures. On the
following day (day 28 +1 day), patches/chambers containing the
appropriate material will be applied to a naive site within the clipped
area of the twenty test and ten challenge control animals. For
liquids, gels and pastes, a dose of 0.4 mi will be placed on a Webril
patch (approximately 2 cm x 2 cm) that is backed by adhesive tape
(occlusive patch). For solids and powders, the maximum volume
of solid/powder that can be contained in a 25 mm Hilltop Chamber
(with cotton pad removed) that is backed by adhesive tape will be
utilized (occlusive patch). The weight of the solid/powder placed
in the chamber will be recorded. Prior to chamber application, the
test sites will be moistened to enhance solid/powder contact with
the skin by wiping the sité with gauze moistened in distilled water.
The patch/chamber will tHen be applied to the clipped surface as
quickly as possible. The trunk of each animal will be wrapped with
elastic wrap which is secured with adhesive tape (if necessary) to
prevent removal of the patch/chamber and the animal returned to
its cage. Approximately six hours after dosing, the elastic wrap,
tape, and patch/chamber will be removed. The test sites will be
wiped with gauze moistened in distilled water to remove test article
residue and tne animals returned to their cages. |If the distilled
water does not sufficiently remove the test article residue, the Study
Director/Sponsor may choose to use another solvent.

Dermal Observations

Test sites wil te graced for dermal irritation at approximately 24
and 48 hours ‘crowing patch removal using the Dermal Grading
System preser:ed n Protocol Appendix A. A 72 hcur grading
interval may ce ccrcucted as deemed necessary by the Study
Director/Spcrezr 2 ziow further evaluation of challenge resccnses.
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3. Rechallen
a. Methodolo

If the results of the challenge procedure are not conclusive, then a
rechallenge may need to be performed to help clarify the challenge
responses. Optimally, the test article concentration(s) used for
rechallenge should produce no systemic toxicity and dermal
responses generally consisting of grade 0. All dose levels will be
documented in the raw data and presented in the final report.

b.. Dosing

On the day prior to rechallenge dose administration, all test and
rechallenge control animals used on study will be weighed. The
hair will then be removed from the right side of the twenty test and
ten rechallenge control animals with a small animal clipper. On the
following day (day 35 +1 day), patches/chambers containing the
test article will be applied to a naive site within the cipped area pf
the twenty test and ten rechallenge control animals. For liquids,
gels and pastes, a dose of 0.4 mi will be placed on a Webril patch
(approximately 2 cm x 2 cm) that is backed by achesive tape
(occlusive patch). For solids and powders, the maxmum +olume
of solid/powder that can be contained in 2 25 mm Hilitcp Chamber
(with cotton pad removed) that is backed by adhesive taze will be
utilized (ccclusive patch). The weight of the solid/pcwcer claced
in the chamber will be recorded. Prior to chamber apgicaton, the
test sites will be moistened to enhance solid/powcer zzriact with
the skin by wiping the site with distilled water prior 10 acc .caton of
the chamber. The patch/chamber will then be acc.eg o the
clipped surface as quickly as possible. The trunk cf each animal
will then be wrapped with elastic wrap which s secured with
adhesive tape (f necessary) to prevent remcvar :f the
patch/chamber and the animal returned to its cage. Azz:zx ~ately

will be removed. The test sites will be wiped with gauze ~2 stened
in distiled water to remove test article residue ar2 ‘~e ar.mals
returned to their cages. If the distilled water does ~ct = _= ¢ ently
remove the test article residue, the Study Direcicr Scz-<zr may
choose to use another solvent.

BEST COPY AVAILABLE
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4.

S.

c. Dermal Observations

Test sites will be graded for dermal irritation at approximately 24
and 48 hours following patch removal using the Dermal Grading
System presented in Protocol Appendix A. A 72 hour grading
interval may be conducted as deemed necessary by the Study
Director/Sponsor to allow further evaluation of rechallenge
responses.

Body Weights

Individual body weights will be obtained for all sensitization study
animals on the day prior to the first induction (day -1) and for the test
and challenge control animals on the day prior to challenge dosing. The
test and rechallenge control animals will be weighed on the day prior to
rechallenge dosing if a rechallenge is performed. Individual bddy
weights will also be obtained for all sensitization study animals prior'to
scheduled euthanasia. , ’

Clinical Observations

Any unusual observations and mortality will be recorded. The
sensitization study animais will be observed tor mortality twice daily,
once in the morning and once in the afternoon.

Unscheduled Deaths

Any sensitization study animals dying or euthanized (due to a possible
accidental injury) during the study will be necropsied. Bcdy cavities
(cranial, thoracic, abdominal and pelvic) will be opened and examined.
No tissues will be retained.

Scheduled Euthanasia
All surviving sensitization study animals will be euthanized ty carbon

dioxide asphyxiation after their final scoring interval. A gross necropsy
examination will nct te required for surviving sensitization stuzy animals.
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Xl

XIl.

XIIL.

DATA REPORTING

One unbound copy of the draft report will be submitted to the Sponsor. Two
copies of the final report (one bound and one unbound) will be submitted to the
Sponsor.  The final report will include all information necessary to provide a
complete and accurate description and evaluation of the experimental procedures
and results.

The report will include at least the following information and data:

- Table of Contents

- Regulatory Compliance

- Summary

- Introduction

- Experimental Design and Test Procedures _
- Presentation and Discussion of Results . '
- Conclusion :
- References . '
- Data Tables '

- Protocol and Amendments

- SLS Personnel Responsibilities

ANALYSIS OF DATA

The sensitization potential of the test article will be based on the dermal
responses observed on the test and control animals at challenge and rechallenge
(f conducted). Generally, dermal scores of =1 in the test animals with scores
of 0 noted in the controls is considered indicative of sensitization. Dermal scores
of 1 in the controls is generally considered equivocal unless a higher cermal
response (= grade 2) is noted in the test animals. Group mean dermal scores
will be calculated for challenge and rechallenge (if conducted).

MAINTENANCE OF RAW DATA, RECORDS AND SPECIMENS

All original data, magnetically encoded records, specimens and reports frcm this
study are the property of the Sponsor. These materials shall be availatie at SLS
to facilitate auditing of the study during its progress and prior to accec:arce of
the final report. The remaining test article(s) will be returned to the Scensor
following completion of the in-life phase of the study. All original paper cza:a, the
final report, magnetically encoded records, and any specimens will be ‘rars‘erred
to the SLS archives for a period of 10 years. The Sponsor will be ccniaziez crior
to the final disposition of these items.
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XIV.

XV.

REGULATORY COMPLIANCE

This study may be submitted to and will be performed in general compliance with
the OECD Guidelines for Testing of Chemicals, Section 4: Health Effects,
Subsection 406, July 1992, EPA TSCA guidelines (40 CFR 798.4100) and the EEC
Council Directive 67/548/EEC, September 19, 1984; the principles of the Good
Laboratory Practice regulations as described by the EPA (40 CFR Part 792) and
the OECD Annex 2 C(81)30. Changes may be made in this protocol prior to,
during, and/or following study completion. A protocol amendment will be
prepared for such changes and will be signed by the Study Director, SLS Quality
Assurance Unit and the Sponsor. The Sponsor shall be notified as soon as
practical whenever an event occurs that is unexpected and may have an effect cn
the study.

QUALITY ASSURANCE

The study will be inspected at least once during the in-life phase by the
Springborn Laboratories, Inc., Life Sciences Division’s Quality Assurance Unitito
assure compliance with Good Laboratory Practice regulations, SLS's Standard
Operating Procedures and for conformance with the protocol and protocol
amendments. The final report will be audited prior to submission to the Sponsor
to ensure that it completely and accurately describes the test procedures and
results of the study.

USDA ANIMAL WELFARE COMPLIANCE STATEMENT

This study will comply with all applicable sections of the Final Rules of the Animal
Welfare Act regulations (9 CFR) and the Public Health Service Policy on Humane
Care and Use of Laboratory Animals (OPRR, NIH, 1986). Wherever possible,
procedures used in this study have been designed to avoid or minimize
discomfor, distress and pain to animals. All methods are described in this study
protocol or in written laboratory standard operating procedures. These
procedures are based on the most currently available technologies concerning
proper laboratory animal use and management. This protocol has been reviewed
and approved by Springborn Laboeratories, Inc. Institutional Animal Care and Use
Committee (IACUC) for a maximum of 70 animals.

This study is being conducted to evaluate potential dermal sensitization efects of
the test article. Following dosing, the Study Director will be notfied ty the
technician if severe local reactions occur or if the animals exhibit overt clinical
indications of pain/distress immediately postdose. !f such is noted, ‘-2 Sconsor
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will be contacted to see if the animals should be humanely euthanized. In the
event that the Sponsor cannot be contacted, the Study Director and/or Facility
Veterinarian may decide to humanely euthanize the animals. Methods of
euthanasia used during this study are in conformance with the above referenced
regulations and the American Veterinary Medical Association Panel on Euthanasia
(JAVMA, 1893).

. PROTOCOL APPROVAL

The Sponsor’s signature below documents for the Study Director that there are
no acceptable non-animal alternatives for this study, the study does not
unnecessarily duplicate previous studies and that the study is needed for
regulatory purposes and/or human safety assessment.

D M&/// vate_ V03/%Y

Deborah A. Douds, M.S.
Study Director (SLS)

/ﬂ«nw# & o'~ pate __p-r2-3
Raymond V. Karcher, B.A., LAT ’
Quality Assurance Unit (SLS)

@mt/w K J—LWL\A«A_ Date 72)f"7.'7(

Patricia K. Jenkins, A.A.S., LATG, RLAM
IACUC Representative (SLS)

@'\%”‘N; Date (o"l""r \Q%
Roy M%thister, Ph.D., CABT —

Sponsor’s Representative
(Principal Investigator)
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PROTOCOL APPENDIX A
DERMAL GRADING SYSTEM

| ERYTHEMA
B OBSERVATION CODE
No visible change 0
Discrete or patchy erythema 1
Moderate, confluent erythema 2
Severe erythema with or without edema 3
EDEMA ;
OBSERVATION CODE
Very slight edema (barely perceptible) ED-1
Slight edema (edges of area well defined by definite raising) ED-2
Moderate edema (raised approximately 1 millimeter) ED-3
Severe edema (raised more than 1 millimeter and extends beyond the ED-4
area of exposure)

An erythema code will be assigned to each test site. An edema code will be assigned
only if edema is present at the test site.
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PROTOCOL APPENDIX A--(Continued)
DERMAL GRADING SYSTEM

NOTABLE DERMAL LESIONS

OBSERVATION CODE DEFINITION
Eschar - Focal/pinpoint ES-1 Focal and/or pinpoint areas in test site.
Eschar - Mild ES-2 >focal/pinpoint < 25% of test site.
Eschar - Moderate ES-3 >25% < 50% of test site.
Eschar - Severs ES-4 >50% of test site.
Blanching - Focal/pinpoint BLA-1 | Focal and/or pinpoint areas in test site.
Blanching - Mild BLA-2 | >focal/pinpoint < 25% of test site. |
Elanching - Moderate BLA-3 | >25% < 50% of test site. .
Blanching - Severe BLA-4 | >50% of test site.
Ulceration - Focal/pinpoint U-1 Focal and/or pinpoint areas in test site.
Ulceration - Mild uU-2 >focal/pinpoint < 25% of test site.
Ulceration - Moderate U-3 >25% < 50% of test site.
Ulceration - Severe U-4 >50% of test site.

If the eschar, blanching and/or ulceration is focal and/or pinpoint, the remaining portion
of the test site will be assigned the appropriate erythema and edema score (ie: 0, =, 1,
2 or 3) and the score footnoted with the appropriate code (ie: BLA-1, ES-1 and/or U-1).

If the eschar, blanching and/or ulceration is greater than the focal and/or cinpeint, the
maximum score of “3" will be assigned ta the site for erythema and the sccre ‘cotnoted
with the appropriate code (ex: BLA-2, ES-3 and/or U-4). The appropriate ecema score
will then be assigned to the site, if present.
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PROTOCOL APPENDIX A--(Continued)
DERMAL GRADING SYSTEM

SECONDARY DERMAL FINDINGS
%
OBSERVATION CODE DEFINITION

Desquamation DES Characterized by scaling or flaking of
dermal tissue with or without denuded
areas. Scab-like areas of eschar are not
scored for desquamation.

Fissuring FIS Characterized by cracking of the skin
with or without moist exudate. Fissuring
should be checked prior to manipulating
the test site. Scab-like areas of eschar
are not scored for fissuring

Eschar Exfoliation EXF The process by which a scab-like or
slough-like formation flakes off the test
site.

Test Article Staining Test Site TAS Skin located at test site appears to be
discolored due to the test article (note
color of staining).

Ancillary Irritation on the Trunk | IT Dermal irritation or lesions that are
QOutside the Test Site located outside the test site on the
animals’ trunk. These findings are
‘commonly mechanically induced (ex:
animal movement following wrapping,
compression of the skin by the
tape/binder and/or removal of the
adhesive tape).

Any additional dermal findings will be noted in the raw data and in the final report.

SLS No. ELFATO/MB-2--6/94
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A DERMAL SENSITIZATION STUDY IN GUINEA PIGS
WITH t-BUTYL MERCAPTAN
¢ MODIFIED BUEHLER DESIGNe

PROTOCOL AMENDMENT JAN 0 4 1995
NO. 1

SLS STUDY NO. 3255.21 PAGE 1 OF 1

TEST ARTICLE t-Butyl Mercaptan

1) PART TO BE CHANGED/REVISED: VI. PROPOSED STUDY SCHEDULE

CHANGE/REVISION: Replace this section with the following:

A. Experimental Initiation: November 1984

B. Experimental Completion: Cecember 1994 :
C. Audited Report Date: January 6, 1995 !
REASON FCR CHANGE/REVISION: Initiation of the study was delayed. '

2) PART TO BE CHANGED/REVISED: IX.D. ANIMAL HUSBANDRY AND
EXPERIMENTAL DESIGN

CHANGE/REVISION: Hexyicinnamaldehyde will be utilized as the mild to moderate
sensitizer for the Historical Positive Control Data.

REASON FOR CHANGE/REVISION: To specify the mild to moderate sensitizer
used for the Historical Positive Czntrol Data.

Lo 4t P

Deborah A. Douds, M.S. Roy M. BaNRster, Ph.D., DABT
Study Director (SLS) Sponsor’'s Representative
Date /%9/3(4/ Date \1’-\9—‘\\‘*‘%

Co

. Raymond V. Karcher, B.A., LAT
Quality Assurance Supervisor (SLS)

Date [ - -1y
/7
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DERMAL GRADING SYSTEM

I ERYTHEMA '

OBSERVATION CODE
No visible change 0
Discrete or patchy erythema 1
Moderate, confluent erythema 2
Severe erythema with or without edema - 3

_ EDEMA )|

OBSERVATION | CODE:
Very slight edema (barely perceptible) : ED-1 :
Slight edema (edges of area well defined by cAfeﬁnite raising) ED-2
Moderate edema (raised approximately 1 millimeter) ED-3
Severe edema (raised more than 1 millimeter and extends beyond the ED-4
area of exposure)

An erythema code was assigned to each test site. An edema code was assigned only
it edema was present at the test site.
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DERMAL GRADING SYSTEM

L NOTABLE DERMAL LESIONS ___

OBSERVATION CODE DEFINITION
Eschar - Focal/pinpoint ES-1 Focal and/or pinpoint areas in test site.
Eschar - Mild ES-2 >focal/pinpoint < 25% of test site.
Eschar - Moderate ES-3 >25% < 50% of test site.
Eschar - Severe ES-4 >50% of test site.
Blanching - Focal/pinpoint BLA-1 Focal and/or pinpoint areas in test site. |
Blanching - Mild BLA-2 >focal/pinpoint < 25% of test site. ;
Blanching - Moderate BLA-3 | >25% < 50% of test site. :
Blanching - Severe BLA-4 >50% of test site. j.
Ulceration - Focal/pinpoint U-1 Focal and/or pinpoint areas in test site.
Ulceration - Mild uU-2 >focal/pinpoint < 25% of test site.
Ulceration - Moderate uU-3 >25% < 50% of test site.
Ulceration - Severe u-4 >50% of test site.

It the eschar, blanching and/or ulceration was focal and/or pinpoint, the remaining
portion of the test site was assigned the appropriate erythema and edema score (i.e., 0,
1, 2 or 3) and the score footnoted with the appropriate code (i.e., BLA-1, ES-1 and/or U-

1.

If the eschar, blanching and/or ulceration was greater than the focal and/or pinpoint, the
maximum score of “3" was assigned to the site for erythema and the score footnoted with
the appropriate code (ex: BLA-2, ES-3 and/or U-4). The appropriate edema score was
then assigned to the site, if present.
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DERMAL GRADING SYSTEM

SECONDARY DERMAL FINDINGS

OBSERVATION

CODE

DEFINITION

Desquamation

DES

Characterized by scaling or flaking of
dermal tissue with or without denuded
areas. Scab-like areas of eschar are not
scored for desquamation.

Fissuring

FIS

Characterized by cracking of the skin
with or without moist exudate. Fissuring
should be checked prior to manipulating
the test site. Scab-like areas of eschar
are not scored for fissuring.

L-

Eschar Exfoliation

EXF

The process by which a scab-like or
slough-like formation flakes off the test
site.:

Test Article Staining Test Site

TAS

Skin located at test site appears to be
discolored due to the test article (note
color of staining).

Ancillary Irritation on the
Trunk Outside the Test Site

Dermal irritation or lesions that are
located outside the test site on the
animals’ trunk. These findings are
commonly mechanically induced (ex:
animal movement following wrapping,
compression of the skin by the
tape/binder and/or removal of the
adhesive tape.
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APPENDIX D

Individual Body Weight Data
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APPENDIX E

Hexylcinnamaidehyde Historical Control Data
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SPRINGBORN LABORATORIES, INC.
MODIFIED BUEHLER HISTORICAL CONTROL DATA
USING HEXYLCINNAMALDEHYDE
(A KNOWN MILD TO MODERATE SENSITIZER)

Purpose

To assess the dermal sensitization potential of Hexyicinnamaldehyde when administered
by multiple topical applications.

Study Dates

Experimental Initiation: September 16, 1994

Experimental Completion: October 23, 1994

Test Article :
Suppilier’s I.D.: Hexylcinnamaldehyde ,
Lot Number: 10021HF :

Springborn 1.D.: S94.004.N

Receipt Date: May 31, 1994

Storage Conditions: Room temperature

Expiration Date: December 31, 2004

The test articie was utilized at 100% (induction, challenge and rechallenge).

Experimental Procedures

Young adult Hartley-derived albino guinea pigs were obtained from Harlan Sprague
Dawley, Inc., Haslett, Michigan. The guinea pigs were uniguely identified by ear tag,
individually housed in suspended stainless steel cages and received Punna Certfied
Guinea Pig Chow #5026 and water purified by reverse osmosis ad libitum. The arumais
were quarantined for a minimum of 5 days prior to study initiation.

On the day prior to the first induction dose administration (day -1), the hair was removed
from the left side of the six test animals. On the following day, 0.3 mi of *00%
Hexyicinnamaldehyde was placed in a 25 mm Hilltop Chamber and appuwed ‘0 the
animals’ backs. The trunk of each animal was wrapped with elastic wrap wrsch was
secured with adhesive tape to prevent removal of the chamber. Approximatety s hours
after chamber application, the elastic wrap, tape and chambers were removed. ™e test
sites were wiped with gauze moistened with distilled water to removed test art:icie res.due.
- The test sites were graded for irritation at approximately 24 and 48 hours ‘ciiowing
chamber application using the Dermal Grading System. The induction procedure was
repeated on study day 7 and on study day 14 so that a total of three induction expcsures
were made to the animals.
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On the day prior to challenge dose administration, the hair was removed from the right
side of the six test and four challenge control animals. On the following day (day 27), 0.3
mi of 100% Hexylcinnamaidehyde was placed in a 25 mm Hilltop Chamber and applied
to the animal's backs. Wrapping, unwrapping and rinsing procedures were the same as
those utilized for the induction phase. The test sites were graded for irritation at
approximately 24 and 48 hours following chamber removal.

On the day prior to rechallenge dose administration, the hair was removed from the right
side of the six test and four rechallenge control animals. On the following day (day 35),
0.3 mi of 100% Hexylcinnamaldehyde was placed in a 25 mm Hilltop Chamber and
applied to the animals' backs. Wrapping, unwrapping and rinsing procedures were the
same as those utilized for the challenge phase. The test sites were graded for irritation
at approximately 24 and 48 hours following chamber removal.

Any unusual observations and/or mortality were recorded. Body weights were recorded
for the test and challenge control animals on the day prior to first induction (day -1) and
on the day prior to challenge dosing. Body weights were recorded for the test and
rechallenge control animals on the day prior to rechallenge dosing. All sensitization stu'gy
animals were euthanized (carbon dioxide inhalation) following each animats final scoring
interval. Gross necropsy examinations were not required for these animals.

NOTE: The relative humidity of the animal room (34-65%) exceeded the range specified
in the protocol (40-70%) during this study. This occurrence is considered to have had
no apparent impact on the outcome of this study.

Results

Individual Induction Data: Table 1
Individual Challenge Data: Table 2
Individual Rechallenge Data: Table 3

Hexyicinnamaldehyde: Following challenge with 100% Hexylcinnamaldehyde, dermal
scores of 1 were noted in 1/6 test animals. Dermal reactions in the remaining test
animals and in the challenge control animals were limited to scores of 0 to +. Group
mean dermal scores were noted to be lightly higher in the test animals as compared to
the challenge control animals. Following rechallenge with 100% Hexylcinnamaldehyde,
dermal scores of 1 were noted in 3/6 test animals. Dermal reactions in the remaining test
animals and in the rechallenge control animals were limited to scores of 0 to =. Group
mean dermal scores were again noted to be slightly higher in the test animals as
compared to the rechallenge control animals.

- Conclusion

Based on the results of this study, Hexyicinnamaldehyde is considered to be a mild to
moderate contact sensitizer in guinea pigs.
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APPENDIX F

SLS Personnel Responsibilities
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SLS PERSONNEL RESPONSIBILITIES

Deborah A. Douds, M.S. -
Rusty E. Rush, M.S., LAT, DABT

Maicolm Blair, Ph.D.

Joseph C. Siglin, M.S., DABT
Kimberly L. Bonnette, M.S., LATG
Todd N. Merriman, A.S., LATG

Patricia K. Jenkins, AAS, LATG,
RILAM

Pamela S. Smith, ALAT
Delores P. Knippen
Steven H. Magness, B.S., LATG

Anita M. Bosau
Raymond V. Karcher, B.A., LAT

Study Director/Toxicologist

Alternate Contact/Manager of
Special Studies

Vice: President/Director of Research
Asso'ciate Director of Toxicology
Manager of Acute Toxicology
Toxicologist

Acute Toxicology Supervisor

Unit Leader
Pharmacy Supervisor

Gross and Fetal Pathology
Supervisor

Director of Quality Assurance
Quality Assurance Supervisor




