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Attention: TSCA Section 8(e) SubmissioncONTA\ O
Office of Pollution Prevention and Toxics ‘
1200 Pennsylivania Avenue, NW :
Washington, DC 20460-0001 . -

September 17, 2004
Via Federal Express

Subject: TSCA 8(e) Notice — Irgacure 907 (RTC study no.: 14860) o

Dear Section 8(e) Coordinator:
This letter does not contain Confidential Business Information.

In accordance with EPA’s March 16, 1978 Policy Statement on Section 8(e) reporting under the Toxic
Substances Control Act (TSCA), the EPA’s June, 1991 TSCA Section 8(e) Reporting Guide, Ciba
Specialty Chemicals Corporation wishes to bring to the attention of the Environmental Protection
Agency the results observed in a Combined One Generation and Prenatal Development Toxicity
Study in Rats with Irgacure 907, Irgacure 907 is a commercial Photoinitiator and is chemically 100%
2-Mehtyl-1-[4-(methylithio]-2-(4-morpholinyl)- 1-propanone, CASRN 71868-10-5.

Study Title: irgacure 907 Combined One Generation and Prenatal Development Toxicity Study in
Rats. RCC Study No. 14860. September 2, 2004.

The study was conducted to determine the effects of prenatal exposure to Irgacure 907 on pregnant
animals and on the development of fetuses. In addition, this study was also designed to provide
general information concerning the effects of Irgacure 907 on male and female reproductive
performance, mating behavior, parturition, lactation and weaning.

Irgacure 907 was administered daily by gavage to groups of 24 male rats and 48 female rats. A
control female group comprised of 24 females was not treated. The dosages selected were 40, 80
and 120 mg/kg/day, based on a dose finding study. The males were dosed for 10 consecutive weeks
before pairing and during pairing until termination. The females were dosed for 2 consecutive weeks
before pairing, during pairing until Day 19 post-coitum for the females selected for sacrifice on Day 20
post-coitum or until weaning for the females selected to give birth.

On the basis of the resulits, the following can be concluded for the females:
A dosage of 120 mg/kg/day (high dose) induced maternal toxicity, develop-mental toxicity,
impairment of fertility, fetal toxicity and teratogenicity with marked effects.
A dosage of 80 mg/kg/day (middle dosage) induced maternal toxicity, developmental toxicity,
impairment of fertility, fetal toxicity and teratogenicity with moderate effects.
A dosage of 40 mg/kg/day (low dose) induces effects on embryonic development and some
teratogenic effects in two litters.

For males, signs of toxicity were observed in the high dose groups.
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Ciba Specialty Chemicals
North America

In summary, Irgacure 907 administered orally caused effects on reproduction, embryonic and fetal
development as well as signs of toxicity in adult male and female rats.

Based upon current EPA guidelines, it is felt these results warrant reporting under TSCA 8(e). Please
call the undersigned if you have any questions concerning this submittal.

mes Osmundsen
Product Compliance Specialist

540 White Plains Road
Tarrytown, New York 10591

Tel. 914-785-4536
Fax 914-785-4147
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I, the undersigned, was responsible for the preparation of this report.

{
R. Sisti, Biol.D.’ ‘Cdcms:i— oK Date: O.2- 03 - 200

i (Study Director
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COMPLIANCE STATEMENT

We, the undersigned, hereby declare that the following report constitutes a true and faithful
account of the procedures adopted, and the results obtained in the performance of the study.

The aspects of the study conducted by Research Toxicology Centre S.p.A. were performed in
accordance with:

A. Decreto Legislativo 27 Gennaio 1992 n. 120 published in the Gazzetta Ufficiale della
Repubblica Italiana 18 Febbraio 1992.
(Adoption of the Commission Directive of 18 December 1989 adapting to technical
progress the Annex to Council Directive 88/320/EEC on the inspection and verification
of Good Laboratory Practice (90/18/EEC)) and subsequent revisions.

B. Commission Directive 1999/11/EC of 8 March 1999 adapting to technical progress the
principles of good laboratory practice as specified in Council Directive 87/18/EEC on the
harmonisation of laws, regulations and administrative provisions relating to the
application of the principles of good laboratory practice and the verification of their
applications for tests on chemical substances (adoption of the “OECD principles on
Good Laboratory Practice - as revised in 1997 ") and subsequent revisions.

R. Sisti, Biol.D. \@M‘Q "L Date: O . OR .200M

(Study Director)

7
J. Brightwell, Ph.D. r\/ .gﬂ% Date: 2 Sef 200G

(Scientifi¢ Director)
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QUALITY ASSURANCE STATEMENT
(Relevant to those aspects of the study conducted by RTC S.p.A.)

Quality Assurance Inspections
Study phases monitored by RTC's QAU ay Month Year
According to current relevant Standard Inspection Report to Report to
Operating Procedures Study Company
Director Management
PROTOCOL CHECK 28.11.2002 02.12.2002 02.12.2002
STUDY-BASED INSPECTIONS
Allocation (male) 22.11.2002 03.12.2002 12.12.2002
Dose preparation 10.12.2002 13.12.2002 13.12.2002
Dosing (oral) 10.12.2002 02.01.2003 10.01.2003
Pre post dose observation 10.12.2002 02.01.2003 10.01.2003
Allocation (female) 17.01.2003 30.01.2003 30.01.2003
Dose preparation 27.02.2003 05.03.2003 15.03.2003
Dosing (female) 28.01.2003 05.03.2003 14.03.2003
Body weight 17.01.2003 31.01.2003 25.02.2003 -
Food consumption 10.01.2003 20.01.2003 07.02.2003
Pre post dose observation 28.01.2003 05.03.2003 14.03.2003
Mating 07.02.2003 05.03.2003 15.03.2003
Vaginal smear 11.02.2003 05.03.2003 15.03.2003
Despatch to necropsy (Day 20) 28.02.2003 28.02.2003 28.02.2003
Parturition observation 28.02.2003 28.02.2003 28.02.2003
Litter observation 10.03.2003 15.03.2003 08.04.2003
Culling 10.03.2003 15.03.2003 08.04.2003
Eye opening 21.03.2003 29.03.2003 08.04.2003
Startle response to sound 21.03.2003 29.03.2003 08.04.2003
Air righting 24.03.2003 27.03.2003 27.03.2003
Pupil reflex 24.03.2003 27.03.2003 27.03.2003
Testis descent 24.03.2003 27.03.2003 27.03.2003
Despatch to necropsy (dams and litters) 24.03.2003 27.03.2003 27.03.2003
Despatch to necropsy (adults) 13.03.2003 15.03.2003 15.03.2003
Other process-based inspections were carried out on routine activities not directly related to this
type study. The relevant documentation is kept on file although specific inspection dates are not
reported here.
FINAL REPORT Review completed
Review of this report by RTC's QAU found the reported
methods and procedures to describe those used and the results ©
to constitute an accurate representation of the recorded raw L, 9 S / @ cﬁ
data.

(L 0y /O S/? coq

M.M. Brunetti, Biol.D. Date
(Head of Quality Assurance)
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SUMMARY
Study design

The effects of prenatal exposure to IRGACURE 907 on pregnant animals and on the
development of foetuses were investigated. In addition, this study was also designed to
provide general information concerning the effects of IRGACURE 907 on male and female
reproductive performance, mating behaviour, parturition, lactation and weaning.
IRGACURE 907 was administered daily by gavage to groups of 24 male rats and 48 female
rats, with the exception of control female group which comprised 24 females. The dosages
selected were 40, 80 and 120 mg/kg/day, based on a dose finding study.

The males were dosed for 10 consecutive weeks before pairing, during pairing until
termination.

The females were dosed for 2 consecutive weeks before pairing, during pairing until Day 19
post-coitum for the females selected for sacrifice on Day 20 post-coitum or until weaning for
the females selected to give birth.

Mortality and fate of animals

One high dose male and one mid-dose female were sacrificed for humane reasons on Day 72
of the study and on Day 0 post-partum, respectively.

A total of 31 females proved not to be pregnant at necropsy; two in the control, six in the low
dose group, six in the mid-dose group and seventeen in the high dose group. In addition, one
low dose female and one mid-dose female showed unilateral implantation. Two high dose
females showed total resorption and unilateral implantation. A total of 18 dams in the mid-
dose group and 11 dams in the high dose group had total litter loss. The number of females
with live foetuses on Day 20 post-coitum was 10 in the control, 21 in the low dose group, 21
in the mid-dose group and 18 in the high dose group.

The number of females with live pups on Day 21 post-partum was 12 in the control, 21 in
the low dose group, 2 in the mid-dose group and none in the high dose group.

Clinical signs and pre- and post-dose observations

Treated males and females before pairing did not show clinical signs of toxicological
significance.

During the gestation period, staining on the body surface was observed in some treated
females. In addition, hairloss and swollen abdomen were also noted in the high dose females.
Staining of the body surface continued to be observed in the mid- and high dose females
during the post-partum phase. Paleness and dystocia were observed in the mid-dose female
sacrificed for humane reasons on Day 0 post-partum.

No reaction to treatment was seen at the daily post-dose observations. These data are not
tabulated.

Body weight and body weight gain

Treatment-related decreases in body weight of males were observed. In particular,
statistically significant decreases were observed in the high dose group from Day 36 to 99 of
the study. In addition, a statistically significant decrease in body weight was also observed in
the high dose males on Day 22 of the study.

During the gestation period, statistically significant decreases in body weight were observed
in the high dose females from Day 3 to Day 20 post-coitum and in the mid-dose group
females from Day 15 to Day 20 post-coitum. No differences in body weight were observed
in females during the post-partum period, but a reduction in the number of females with live
pups was observed in the mid- and high dose groups.
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1.6

1.7

1.8

1.9

1.10

A reduction in body weight gain was noted in all treated females allowed to give birth on
gestation Day 9. This reduction was statistically significant for the mid-dose groups.

A statistically significant decrease in body weight gain was observed in the mid-dose males
on Day 43 of the study.

A statistically significant decrease in body weight gain was noted in the mid- and high dose
females on Day 18 post-coitum.

A tendency towards a decrease in body weight gain in females during the post-partum period
was noted in all treated groups with a dose-relationship on Day 7 post-partum.

Food consumption

Decreases in food consumption were observed in all treated groups on Day 7 post-partum.
No other differences were observed in both sexes.

Reproductive parameters

No relevant differences were seen in the duration of oestrus cycles which ranged between 4
and 5 days for the majority of the females in all groups.

Pre-coital interval and copulatory index were comparable between groups and sexes.
Fertility index was in general decreased in all treated females with particular emphasis in the
high dose group. An increase in irregular cycle was noted in all treated females.

Uterus and absolute weight gain and terminal bedy weight of females sacrificed on Day
20 post-coitum

Statistically significant decreases in terminal body weight and absolute weight gain were
observed in the mid- and high dose groups when compared to controls. In addition, a
decrease, with statistical significance, was observed in body weight at Day 0 post-coitum and
in gravid uterus weight in the high and mid-dose group, respectively.

Litter data and sex ratios of females sacrificed on Day 20 post-coitum

Statistically significant decreases in corpora lutea, number of implantation sites and total
viable young were noted in all treated groups when compared to controls. In addition,
statistically significant decreases in the number of viable males and consequently in the
percentage of males and litter weight were noted in the mid- and high dose groups. Mean
foetal weight was statistically significantly decreased in the high dose group when compared
to controls.

Implantation, pre- birth loss data and gestation length

Gestation periods were similar in the treated groups compared to controls. All dams gave
birth between Day 21 and 22 post-coitum.

A reduction in total litter size and implantation size were noted in all treated groups. In
addition, an increased incidence in pre-birth loss (number and percentage) was observed in
the mid- and high dose groups.

Litter data of F1 generation

Stillbirths or total litter loss were noted the day of parturition or the day after parturition in
all high dose females which gave birth. Statistically significant increases in pup loss on Day
1 post-partum and cumulative loss on Days 4 and 14 post-partum were observed in the mid-
dose group. In addition, litter weight was statistically significantly decreased in the mid-dose
group on Days 1, 4 and 14 post-partum. Litter size and mean pup weight were also
statistically significantly decreased in the mid-dose group on Day 14 post-partum.
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1.14

1.15
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1.17

Sex ratios of F1 pups

Statistically significant decreases in the number of females and total number of pups at birth
were noted in the mid- and high dose groups when compared to controls. In addition, an
increased incidence, with statistical significance in the number of dead males and females
and consequently in total dead pups were noted in the mid- and high dose groups during the
lactation period.

Pre- weaning development of F1 pups

Slight retardation of the development of pups was noted in the mid-dose group, even if few
data were available at termination.

Pre- weaning clinical signs of F1 pups

Marked mortality of pups was noted in the high dose group. For the mid-dose group, small
pups, with bruises and scabs on the body surface were noted. Mortality of pups or pups
cannibalised were also noted in this group.

Terminal body weight and organ weights

Statistically significant decreases in terminal body weight were observed in the high dose
males and in the high dose females.
Absolute and relative epididymides and testes weights were unaffected by treatment.

Macroscopic observations

All the findings reported for the unscheduled deaths and for the animals sacrificed at
termination were considered to be an expression of incidental or spontaneous pathology, not
related to the administration of the test item.

External examination of foetuses at Day 20 post-coitum

Malformations were present in all treated groups.

Cleft palate, anasarca, tail bent, short or swollen, short body, kyphosis, limbs (forelimbs
and/or hindlimbs) malrotated, short or flexure and head with domed shape were observed in
the high dose foetuses. In addition, cleft palate was also noted in the low- (one litter only)
and mid-dose foetuses. Anasarca was observed in the low dose group (one litter only), as
well as head with domed shape and malrotated hindlimbs were noted in the mid-dose group.
A total of 13 small foetuses were present; 2 each in the low and mid-dose groups and 9 in the
high dose group.

Examination of fixed foetuses

A domed shape of the head observed at the external examination of foetuses was associated
with malformations of the brain noted during the visceral examination. In particular, an
increased incidence of lateral, third and fourth ventricles enlarged were observed in the mid-
and high dose groups. High dose foetuses showed also cases of anencephaly, anophthalmia
and microphthalmia.

Cleft palate and abnormal shape of the forelimbs and hindlimbs, short digits were detected in
the high dose foetuses.

An increased incidence in pelvic dilatation of the kidneys with ureters enlarged and/or
kinked were noted in mid- and high dose groups. In addition, displaced testes and kidneys
were also noted. Criptorchism, kyphosis and short body were observed in the high dose
foetuses.

RTC Study No.: 14860 Volume 1 Page 11



One case of malformation on the septum wall of the heart and on the intestine were noted in
the same group. An increase incidence of the agenesis of the pituitary was observed in the
high dose group.

1.18 Skeletal examination of foetuses

Retardation or no ossification of the sternal elements with cases of asymmetrical ossification
were observed in all treated groups. In addition, an increased incidence in general incomplete
ossification of the head bones was noted in the high dose group compared to controls.
Alteration of ossification in the vertebral column (thoracic, cervical, lumbar and sacral
vertebrae) with cases of scoliosis were observed in the high dose group.

Rudimentary 14" rib was noted in all treated groups. Displaced ribs were also observed in
the high dose group.

Dose-related metacarpal(s) incomplete ossification or unossified were observed in all treated
groups.

Metatarsal(s) incomplete ossification or unossified and incomplete ossification of the pubis
bone were noted in the high dose group.

1.19 Necropsy findings in F1 decedent pups

No milk in the stomach was, in general, observed during the necropsy procedure in decedent
pups. The incidence of this finding increased with the treatment.

In addition, head with domed shape, hydrocephaly, dilatation of the cerebral ventricle and
small cerebrum were the findings observed in the decedent pups of the mid-dose group.

In the high dose group, decedent pups showed forelimbs or hindlimbs short and malrotated,
head with domed shape, cleft palate, micrognathia, kyphosis, tail short or bent, short body
and anasarca.

1.20 Necropsy findings in F1 culled decedent pups

No treatment-related findings were seen at necropsy performed on low and mid-dose F1
pups culled on Day 4 post-partum compared to controls.

1.21 Necropsy findings in F1 pups at weaning

Lateral ventricles or third ventricle of the brain dilated and abnormal size of the urinary
bladder were the findings noted in low and mid-dose pups achieving weaning. In addition,
innominate artery not evident was also noted in a few cases.

Conclusion

On the basis of the results, the following can be concluded for the females:

Dosage of 120 mg/kg/day (high-dosage) induces maternal toxicity, developmental toxicity
impairment of fertility, foetal/pups toxicity and teratogenicity with marked effects.

Dosage of 80 mg/kg/day (medium dosage) induces maternal toxicity, developmental
toxicity, impairment of fertility, foetal/pups toxicity and teratogenicity with moderate effects.
Dosage of 40 mg/kg/day (low dosage) induces variations in embryonic development, and
some teratogenic effects in two litters.

For males, signs of toxicity were observed at the high dose groups. IRGACURE 907 causes
effects on reproduction, embryonic and foetal development at dose levels which cause
significant effects on the dams and to a lesser extent on males.
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2. INTRODUCTION

The purpose of this study was to investigate the effects of the prenatal exposure to
IRGACURE 907 on the pregnant animals and on the development of foetuses. In addition,
this study was also designed to provide general information concerning the effects of
IRGACURE 907 on male and female reproductive performance, mating behaviour,
parturition, lactation and weaning.

Dose levels of 40, 80 and 120 mg/kg/day of IRGACURE 907, were selected by the Sponsor
based on a previous preliminary study (RTC Study No.: 9318EXT). The oral route was
chosen as it is one of the possible routes of exposure to the test item in man.

This study design is based on the procedures described in the OECD Guidelines no. 414,
“Prenatal Developmental Toxicity Study” of 22 January 2001 and no. 415 “ One-generation
Reproduction Toxicity Study” of 26 May 1983.

The Sprague Dawley SD rat was the species and strain of choice because it is accepted by
many regulatory authorities and there is ample experience and background data on this
species and strain.

The study protocol is presented in Addendum IV.

The study began on 22 November 2002 with the allocation of the male rats and was
completed on 15 April 2003 with the last scheduled sacrifice. The first treatment started on
29 November 2002.

The study was performed at:

Test Facility

Research Toxicology Centre S.p.A.
Via Tito Speri, 12

00040 - Pomezia (Rome)

Italy

The study was conducted on behalf of:

CIBA SPECIALTY CHEMICALS INC.
Coating Effects

P.O. BOX

CH-4002 Basel

Switzerland

Study Monitor:

Dr. Hans-Jorg Weideli
Weissenbachlistrasse 4
CH-3775 Lenk
Switzerland
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3.2

TEST ITEM

The test item, IRGACURE 907, a white powder (batch number 0080591S), was received
from the Sponsor on 27 November 2001 and was stored within the Formulation Unit of RTC
at room temperature protected from light.

The Sponsor determined the identity, strength, purity and composition of the test item before
its use in the study. The stability of the test item and the documentation of methods of
synthesis or derivation also were the responsibility of the Sponsor.

A reserve sample of the test item was taken prior to commencement of treatment and kept
under the storage conditions of the bulk supply. This sample will be retained for a period of
10 years prior to disposal.

Formulation procedure

The required amount of IRGACURE 907 was suspended in the vehicle 0.5 % CMC (an
aqueous solution of 0.5% carboxymethylcellulose). The formulation was prepared daily at
concentrations of 4.0, 8.0 and 12.0 mg/ml. Concentrations were calculated and expressed in
terms of test item as received. All test item solutions were protected from light throughout
gavage.

Formulation analyses

Prior to commencement of treatment, analysis was performed to confirm that the proposed
formulation procedure was acceptable and that the stability and homogeneity of the
formulation was satisfactory. These analyses were performed in the RTC Study No.: 9319.
Samples of the formulations prepared during the first and the last week of treatment were
analysed to check the concentration. The test item was found to be stable in the vehicle for 4
hours at room temperature. Chemical analyses were carried out by the Analytical Chemistry
Department at RTC. The results of analyses were within the limits of acceptance (see
Addendum II).
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METHODS
Animal management
Animal supply and acclimatisation

A total of 290 Hsd: Sprague Dawley SD rats (110 males and 180 females) were ordered
from Harlan Italy s.r.1., San Pietro al Natisone (UD), Italy. The males were approximately 5-
6 weeks old (127-154 g) at receipt. The females were approximately 8-9 weeks old (177-
204 g) at receipt. The females arrived at least 6 weeks after the males.

After arrival the weight range for each sex was determined and the animals were
temporarily identified within the cage by means of a coloured mark on the tail. A health
check was then performed by a veterinarian.

An acclimatisation period of 14 days for both sexes was allowed before the start of
treatment, during which time the health status of the animals was assessed by thorough
observations.

Health check

Five male and 5 female rats were selected randomly after arrival, sacrificed and subjected to
a full post-mortem examination. Lungs, liver, kidneys, spleen, heart and any abnormalities
were preserved in fixative and examined histologically. The health status of the examined
animals was considered to be satisfactory.

Animal husbandry

The animals were housed in a limited access rodent facility. Animal room controls were set
to maintain temperature and relative humidity at 22°C +2°C and 55% * 15% respectively.
In a number of cases the measured relative humidity was outside the range indicated in the
study protocol. Actual conditions were monitored, recorded and the records retained. There
were approximately 15 to 20 air changes per hour and the rooms were lit by artificial light
for 12 hours each day.

Drinking water was supplied ad libitum to each cage via water bottles.

A commercially available laboratory rodent diet (Altromin MT pelleted diet, Lange Str. 42,
D-3279 Lage Germany instead of Altromin D-32770, Lage, Postfach 1120 - Germany) as
specified in the study protocol, was offered ad libitum throughout the study.

There is no information available to indicate that any non-nutrient substance likely to
influence the effect of the test item was present in the drinking water or the diet. Records of
analyses of water and diet are kept on file at RTC.

Dated and signed records of activities relating to the day to day running and maintenance of
the study in the animal house were recorded in a Study Day Book.

During the pre-mating period, animals were housed 4 of one sex to a cage, in clear
polycarbonate cages measuring 59x38.5x20 cm with a stainless steel mesh lid and floor
(Code 1354 G, Techniplast Gazzada S.arl., Buguggiate, Varese). Each cage tray held
absorbent paper which was inspected and changed at least 3 times a week.

During the mating period, animals were housed on the basis of 1 male to 1 female. Animals
were housed in clear polycarbonate cages measuring 42x26x18cm with a stainless steel
mesh lid and floor. Each cage tray held absorbent paper which was inspected and changed
daily. The males were re-caged after mating as they were before mating.
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After mating (for mating procedure, see section 4.3.7), the females were transferred to
individual clear polycarbonate cages measuring 42x26x18cm with a stainless steel mesh lid
and solid bottomed floor (Type 3; Techniplast Gazzada S.ar.l, Buguggiate, Varese).
Suitable nesting material was provided and was changed at least 3 times a week. The
females sacrificed on Day 20 post-coitum were transferred to individual clear polycarbonate
cages as they were before mating and housed not more than 5 per cage.

Allocation to groups

On the day of allocation (7 days prior to the start of treatment for both sexes) all animals
were weighed. The rats were allocated to the 4 groups by computerised stratified
randomisation to give approximately equal initial group mean body weights.

Individuals were uniquely identified within the study by sex, tattoo on the hind feet and ear
notch and housed 4 of one sex per cage until mating.

The cages were identified by a label recording the study number, animal numbers and
details of treatment. The arrangement of cages in batteries was such that cages from each
treatment group were evenly distributed across the battery to minimise possible
environmental effects.

Treatment
Selection of dose levels

Dose levels were selected in consultation with the Sponsor based on information from a
preliminary study (RTC Study No.: 9318EXT).

Dose levels, group size and identification

Each group comprised 48 females and 24 males, with the exception of the female control
group which comprised 24 females. Approximately half of all the females in each group
were allowed to give birth and the others were sacrificed on Day 20 post-coitum after
evaluation by the Study Director of the pregnancy status of females.

The group identification and animal numbers assigned to treatment are summarised below:

Group Treatment Level Rat Numbers
Number | (mg/kg/day)+ M F

(even) (odd)

1 0 Control 2-48 1-47

2 40 Low 50-96 49-143

3 80 Medium 98-144 145-239

4 120 High 146-192 241-335

+: in terms of test item as supplied

The rat numbers listed above formed the last digits of a computer generated 8 figure animal
number (the remaining digits of the animal number was different for each concurrent study
and served to ensure unique animal numbering for any study employing computerised data
collection). The software used for data collection in this study was the Xybion Path/Tox
System, version 4.2.2.
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4.3

4.3.1

Administration of test item

The test item was administered orally by gavage at a dose volume of 10 ml/kg body weight.
Control animals received the vehicle alone at the same dose volume.

Duration of treatment
Males

Treatment commenced when the males were approximately 7 to 8 weeks old (Day 1 of the
study). Animals were dosed once a day, 7 days a week, for 10 consecutive weeks prior to
mating and thereafter through the day prior to sacrifice.

Dose volumes were calculated according to individual body weight on the first day of
treatment and adjusted according to individual body weight at weekly intervals thereafter.
Males were killed after 15 weeks of treatment.

Females sacrificed on Day 20 post-coitum

Treatment commenced when the females were approximately 9 to 10 weeks old.

Animals were dosed once a day, 7 days a week, for 2 consecutive weeks prior to mating
and thereafter until post-coitum Day 19.

Dose volumes were calculated according to individual body weight on the first day of
treatment and adjusted according to individual body weight at weekly intervals up to
positive identification of mating and then according to body weight on Days 0, 3, 6, 9, 12,
15 and 18 post-coitum.

Approximately half of the females per group were sacrificed on Day 20 post-coitum.

Females allowed to give birth

Approximately half of the females per group were allowed to give birth.

Treatment commenced when the females were approximately 9 to 10 weeks old. Animals
were dosed once a day, 7 days a week, for a minimum of 2 consecutive weeks prior to
mating and thereafter until the day before necropsy (Day 21 post-partum).

Dose volumes were calculated according to individual body weight on the first day of
treatment and adjusted according to individual body weight at weekly intervals up to
positive identification of mating and then according to body weight on Days 0, 3, 6, 9, 12,
15 and 18 post-coitum instead of Days 0, 3, 6, 9, 12 and 15 post-coitum as specified in the
study protocol and on Days 1, 7 and 14 post-partum. Thereafter individual dose volumes
remained constant.

All animals were dosed once a day until the day before sacrifice.

In vivo observations

Full records were maintained for all measurements and observations.

Mortality

Throughout the study, all animals were checked early in each working day and again in the
afternoon. At weekends and Public Holidays a similar procedure was followed except that
the final check was carried out at approximately mid-day. This allowed post-mortem

examinations to be carried out during the working period of that day. Animals judged to be
in extremis were necropsied as detailed in sections 4.4.1 and 4.4.2 below.
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Pre- and post-dose observations

All observations were recorded for individual animals.

Examination of individual animals for signs of reaction to treatment was carried out daily,
prior to dosing after dosing and within 1 hour of dosing.

The observations included any changes in gait and posture, reactivity to handling,
stereotypies or bizarre behaviour and effects on the autonomic nervous system (e.g.
lachrymation, piloerection, pupil size, unusual respiratory pattern). These negative data are
not tabulated in the report, but will be archived with all raw-data.

Clinical signs

All clinical signs were recorded for individual animals. Each animal was removed once a
week from the cage and examined. The observations included any changes in gait and
posture, reactivity to handling, stereotypies or bizarre behaviour and effects on the
autonomic nervous system (e.g. lachrymation, piloerection, pupil size, unusual respiratory
pattern). In addition, abnormal changes of the skin/fur (abnormal coloration, presence of
scabs, hairloss, erythema, oedema, necrosis) with relative localisation and presence of
palpable masses with relative localisation were recorded.

Males
Once per treatment week, and whenever possible at 7 day intervals, each animal was
observed and any clinical signs were recorded.

Females

Once per treatment week, and whenever possible at 7 day intervals, all females were
observed and any clinical signs were recorded starting from allocation until mating, then on
Days 0, 7, 14, 20 post-coitum and on Days 0, 7, 14 and 21 post-partum.

Body weight

Males
Each animal was weighed on the day of allocation to treatment group, on the day that
treatment commenced, weekly thereafter and just prior to necropsy.

Females

Animals were weighed on the day of allocation to treatment group, on the day that treatment
commenced, weekly thereafter until pairing. Body weight during the mating period were
recorded, but not presented.

The females were weighed on Days 0, 3, 6, 9, 12, 15, 18 and 20 post-coitum and on Days 1,
7, 14 and 21 post-partum.

Food consumption

Males
Food consumption was recorded weekly from allocation to pairing.

Females

Food consumption was recorded weekly from allocation to pairing.

Individual food consumption was also measured on Days 0, 3, 6, 9, 12, 15 and 20 post-
coitum and Days 1, 7, 14 and 21 post-partum.
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43.9

4.3.10

Oestrous cycle

Vaginal smears were taken daily in the morning, starting from 2 weeks before pairing up to
the end of the mating period, until a positive identification of mating was made. The vaginal
smear data were examined to determine anomalies of the oestrous cycle.

Mating performance

Mating was monogamous (1 male to 1 female).

One treated male was utilised to mate a maximum of three females.

A vaginal smear was taken from the day after the start of mating until sperm identification
and/or copulation plugs were found on the cage tray or in situ (Day 0 post-coitum). These
data also provided information about the pre-coital interval (i.e. the number of nights paired
prior to the detection of mating).

The pairing combinations of any animals which did not have positive identification of
mating after 14 days of pairing were changed within each treatment group.

The subsequent pairing was monitored for mating as described above for a maximum period
of 14 days.

Duration of gestation and parturition check (Females allowed to give birth)

A parturition check was performed from Day 20 post-coitum.

Gestation periods were taken as the time between the day of successful mating (Day 0 post-
coitum) and the commencement of birth (i.e. first detected presence of offspring). The day
offspring were first detected was considered Day 0 post-partum.

Apparently non-pregnant females which had positive identification of mating were killed
with carbon dioxide and necropsied (no sooner than Day 25 post-coitum).

For two low dose females (Animal Nos.: 14860105 and 14860139) and one mid-dose
female (Animal No.: 14860161) the first male did not have positive identification of mating
after 14 days of pairing. The pairing combination was changed within each treatment group
and a positive identification of mating was detected. Since three females give birth within 7
days of the last mating and litter weight was within the normal range, the mating occurred
with the first male.

General litter observation (Females allowed to give birth)

The total litter size (live and dead) was counted as soon as possible after parturition (Day
0/1 post-partum). Live pups were identified individually within the litter then sexed and
examined for external abnormalities.

All pups were weighed on Day 1 post-partum.

All litters were examined daily for dead or abnormal young.

All pups found dead were necropsied with the exception of those excessively cannibalised
or autolysed.

Adjustment of litter size (Females allowed to give birth)

On Day 4 post-partum, all pups were weighed and litters in excess of 8 offspring were
culled to 8 (4 males and 4 females, where possible) by a random selection. Litters were not
culled to less than 8 pups.

The remaining pups were also weighed on Days 7, 14 and 21 post-partum. Pup sex was
confirmed on Day 21 post-partum.
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43.11 Assessment of pre-weaning development (Females allowed to give birth)

All pups in all litters were examined during the post-partum period through weaning to
determine the age at which the following developmental stages were attained:

a) Pinna unfolding
from Day 1 post-partum to 100% occurrence.

b) Hair growth
from Day 3 post-partum to 100% occurrence.

c) Incisor eruption (upper)
from Day 8 post-partum to 100% occurrence.
d) Startle response to sound

from Day 12 post-partum to 100% occurrence.
e) Eye opening (complete separation of eyelids)
from Day 12 post-partum to 100% occurrence.
f) Testis descent (testes palpable in the scrotum)
Once, on Day 21 post-partum.

g)  Airrighting reflex
Once, between Days 18 and 21 post-partum.

h) Pupil reflex
Once, between Days 18 and 21 post-partum

4.4 Terminal studies

44.1 Euthanasia

Animals killed for humane reasons and those that had completed the scheduled test period
were killed with carbon dioxide. All animals, were subjected to necropsy, as detailed below.
Implantations and corpora lutea were recorded for females sacrificed on Day 20 post-
coitum.

Foetuses were killed by hypothermia.

Culled pups were sacrificed by injection of "Tanax".

Males
The males were killed after mating of all females of the corresponding generation.

Females sacrificed on Day 20 post-coitum
Females that had completed the scheduled treatment period were killed on Day 20 post-
coitum.

Females allowed to give birth
Females were killed on Day 21 post-partum.

If no mating occurred, the females were killed by Day 25 post-coitum.

Pups
Culled pups were killed on Day 4 post-partum.

Weaned pups were killed on Day 21 post-partum.
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Necropsy

The clinical history of the animal was studied and a detailed post-mortem examination was
conducted (including examination of the external surface and orifices).

Procedure for females sacrificed on gestation Day 20
The ovaries and uteri were examined to determine:

a) number of corpora lutea,

b) weight of intact gravid uterus;

¢) number and distribution of live young;

d) number and distribution of intra-uterine deaths;
¢) individual foetal weight and sex;

f) external foetal abnormalities;

g) gross evaluation of placentae;

Intra-uterine deaths were classified as:

Early resorptions: only placental remnants visible.
Late resorptions: placental and foetal remnants visible.

Uteri or individual uterine horns without visible implantations were immersed in a 10-20%
solution of ammonium sulphide to reveal evidence of embryonic death at very early stages of
implantation.

Examination of foetuses on Day 20 post-coitum

All live foetuses were examined externally. Approximately one-half of the foetuses (i.e.,
routinely, every second live foetus) in each litter was preserved in Bouin's solution for
subsequent fixed-visceral examination. The remaining foetuses were eviscerated after which
the carcasses were fixed in 95% (v/v) ethanol for subsequent skeletal examination.

All foetuses were examined for visceral and skeletal abnormalities.

Structural deviations were classified as follows:

Malformations : Major abnormalities that are rare, reduce the quality of life and/or are

probably lethal.

Anomalies : Minor differences from normal that are detected relatively frequently either
at necropsy or at skeletal examination or visceral examination.

Variants : Alternative structures occurring regularly in the control population. These

often are definable only in terms of a continuously variable dimension.
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4.4.6

Procedure for females allowed to give birth and killed on Day 21 post-partum

All females and corresponding litters were killed on Day 21 post-partum and examined for
the following:

a) external and internal abnormalities;
b) number of visible implantation sites

¢) number of corpora lutea (if detectable)

Uteri of apparently non-pregnant females were immersed in a 10-20% solution of
ammonium sulphide to reveal evidence of implantation.

All pups found dead in the cage were necropsied and examined for the following:

a) external and internal abnormalities;
b) sex confirmation by gonadal inspection

Organ weights

From all males completing the scheduled test period, the organs indicated in section 4.4.6
were dissected free of fat and weighed.

The ratios of organ weight to body weight were calculated for each animal.

Tissues fixed and preserved

From all parental male and female animals samples of all the tissues listed in section 4.4.6
were fixed and preserved in 10% buffered formol saline (except testes and epididymides
which were fixed in Bouin’s solution and all preserved in 70% ethyl alcohol).
Histopathological examination

Histopathological examination was not performed.

Annex 1 of the study protocol

Organs / Tissues Weight Fixation Microscopic
Preservation  Examination

Abnormalities

Testes v
Epididymides v
Ovaries

Uterus with cervix

Vagina

Seminal vesicles

Prostate

Coagulating gland

Pituitary gland

Liver

AV N N N N N N N
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4.5 Analysis of data
4.5.1 Presentation of data

Group mean values for body weight of pregnant females, gravid uterus weight, absolute
weight gain (terminal body weight minus body weight at Day 0 post-coitum minus gravid
uterus weight), litter size, intra-uterine deaths, corpora lutea count, total implantation loss
and pre- and post-implantation loss were calculated. Data from non-pregnant animals
(including those with total resorption) were not included in group mean calculations of
maternal body weight and food consumption. Data from dams with total litter loss were
included up to the day the total litter loss occurred.

All derived values (e.g., means, percentages, ratios) were calculated within the litter and the
group values expressed as a mean and standard deviation of individual litter values.

a) For females killed on Day 20 post-coitum
Pre-implantation loss was calculated as a percentage from the formula:

(no. of corpora lutea-no. of implantations) x 100

no. of corpora lutea
Post-implantation loss was calculated as a percentage from the formula:

(no. of implantations-no. of live young) x 100
no. of implantations

Total implantation loss was calculated as a percentage from the formula:

(no. of corpora lutea-no. of live young) x 100

no. of corpora lutea
Sex ratios of the foetuses were calculated as the percentage of males.
The number of foetuses affected with structural deviations and the corresponding litter
percentage was calculated.
Foetal structural deviations were expressed as the percentage of affected foetuses relative to
all foetuses examined per group, as well as in terms of the mean litter percentage of affected
litters.
b) For females allowed to give birth and killed on Day 21 post-partum and males.

Females

Pre-birth loss was calculated as a percentage from the formula:

(no. of visible implantations - total litter size at birth) x 100

no. of visible implantations
Pup loss at birth was calculated as a percentage from the formula:

(Total litter size - live litter size) x 100
Total litter size
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4.6

Cumulative pup loss through post-partum Day 4, before culling, was calculated as a
percentage from the formula:

(Total litter size at birth - live litter size at Day 4, before culling) x 100
Total litter size at birth

Cumulative pup loss through post-partum Day 21, after culling, was calculated as a
percentage from the formula:

(Live litter size at Day 4. after culling - live litter size at Day 7, 14, 21) x 100
Live litter size at Day 4 (after culling)

Sex ratios were calculated at birth, Day 4 post-partum and Day 21 post-partum and were
presented as the percentage of males per litter.

Lactation index for FO females (%) also was calculated:

no. of pups surviving at 21 days (weaned) x 100
no. of pups retained at Day 4

Values for each stage of pup development were presented in terms of days post-partum.
Males and Females

The following reproductive indices were calculated:

Copulatory Index (%) = no. of animals mated x 100
(males and females) no. of animals paired
Fertility Index (%) = no. of males which induced pregnancy x 100
(males) no. of males paired
Fertility Index (%) =  no. of pregnant females x 100
(females) no. of females paired
Copulatory Interval = Mean number of days between pairing
and mating
Statistics

For continuous variables (body weight and food consumption) the significance of the
difference amongst group means was assessed by analysis of variance. Differences between
the treated group and the control group were assessed by Dunnett’s test using a pooled error
of variance. The homogeneity of the data was assessed by Bartlett’s Test before Dunnett’s
Test was performed. If the data were found to be inhomogeneous, a modified t-test (Cochran
and Cox) was applied.

The criterion for statistical significance was p<0.05 and 0.01.
The non-parametric Kruskal-Wallis analysis of variance was used for all other parameters.
Intergroup differences between the control and the treated groups were assessed by the non-

parametric version of the Williams' test.

The criterion for statistical significance was p<0.05.

RTC Study No.: 14860 Volume I Page 24



The mean values, standard deviations and statistical analysis were calculated from actual
values in the computer without rounding off.

4.7 Deviations from pretocol

Deviations from the protocol are indicated within the text of the report. There were no
deviations which were considered to have affected the integrity of the study.

4.8 Archives

Full records were maintained of all aspects of study conduct, together with the results of all
measurements and observations.

All samples of tissues, raw data, records and documentation generated during the course of
the study will be retained at RTC for a period of 5 years. At the end of this period the
Sponsor will be contacted for instructions regarding despatch or disposal of the material.
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RESULTS
Mortality and fate of animals (Table 1; Appendices 1 and 2)

One high dose male and one mid-dose female were sacrificed for humane reasons on Day 72
of the study and on Day 0 post-partum, respectively. Difficulty in parturition was noted for
the female and reduced activity and pallor were noted in the male.

A total of 31 females proved not to be pregnant at necropsy; two in the control, six in the low
dose group, six in the mid-dose group and seventeen in the high dose group. In addition, one
low dose female and one mid-dose female showed unilateral implantation. Two high dose
females showed total resorption and unilateral implantation. A total of 18 dams in the mid-
dose group and 11 dams in the high dose group had total litter loss. The number of females
with live foetuses on Day 20 post-coitum was 10 in the control, 21 in the low dose group, 21
in the mid-dose group and 18 in the high dose group.

The number of females with live pups on Day 21 post-partum was 12 in the control, 21 in
the low dose group, 2 in the mid-dose group and none in the high dose group.

Clinical signs, palpable masses and pre- and post-dose observations (Table 2; Appendix
3)

No clinical signs of particular relevance were noted in males, throughout the treatment
period, or in females before pairing.

During the gestation period, staining on the body surface was observed in some treated
females. In addition, hairloss and swollen abdomen were also noted in the high dose females.
Staining of the body surface continued to be observed in the mid- and high dose females
during the post-partum phase. Paleness and dystocia were observed in the mid-dose female
sacrificed for humane reasons on Day O post-partum.

No reaction to treatment was seen at the daily post-dose observations. These data are not
tabulated.

Body weight and body weight gain (Figures 1 and 2; Tables 3 and 4; Appendices 4 and 5)

A tendency towards a decrease in body weight of males was observed in the mid- and high
dose groups starting from Day 8 of the study until termination when compared to controls.
These decreases were dose-related and statistically significant in the high dose group from
Day 36 to 99 of the study. In addition, a statistically significant decrease in body weight was
also observed in the high dose males on Day 22 of the study.

No differences in body weight were detected between control and treated females before
pairing. No relevance was attributed to the statistically significant increase in body weight
observed for mid-dose females attained to give birth on gestation Day 3.

During the gestation period, statistically significant decreases in body weight were observed
in the high dose females from Day 3 to Day 20 post-coitum and in the mid-dose group from
Day 15 to Day 20 post-coitum. No differences in body weight were observed in females
during the post-partum period, but a reduction in the number of females with live pups was
observed in the mid- and high dose groups.

A statistically significant decrease in body weight gain was observed in the mid-dose males
on Day 43 of the study.

No differences in body weight gain were observed in the females before pairing.

A statistically significant decrease in body weight gain were noted in the mid- and high dose
females on Day 18 post-coitum. A tendency towards a decrease in body weight gain in
females during the post-partum period was noted in all treated groups with a dose-
relationship on Day 7 post-partum. No relevance was attributed to the statistically significant
increase in body weight gain noted in the mid- and high dose groups females allowed to give
birth on gestation Day 3.
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A reduction in body weight gain was noted in all groups females allowed to give birth on
gestation Day 9. This reduction was statistically significant for mid-dose females.

Food consumption (Table 5; Appendix 6)

Food intake was unaffected by treatment in both sexes before pairing and in females during
post-coitum period. Decreases in food consumption were observed in all treated groups on
Day 7 post-partum.

Reproductive parameters (Table 6; Appendix 7)

No relevant differences were seen in the duration of oestrus cycles which ranged between 4
and 5 days for the majority of the females in all groups.

Pre-coital interval and copulatory index were comparable between groups and sexes.
Fertility index was, in general, decreased in all treated females with particular emphasis in
the high dose group. An increase in irregular cycle was noted in all treated females.

Uterus, absolute weight gain and terminal body weight of females sacrificed on Day 20
post-coitum (Table 7; Appendix 8)

Statistically significant decreases in terminal body weight and absolute weight gain were
observed in the mid- and high dose groups when compared to controls. In addition, a
decrease, with statistical significance, was observed in body weight at Day 0 post-coitum and
in gravid uterus weight in the high and mid-dose group, respectively.

Litter data and sex ratios of females sacrificed on Day 20 post-coitum (Table 8;
Appendix 9)

Statistically significant decreases in corpora lutea and number of implantation sites and total
viable young were noted in all treated groups when compared to controls. In addition,
statistically significant decreases in the number of viable males and consequently in the
percentage of males and litter weight were noted in the mid- and high dose groups. Mean
foetal weight was statistically significantly decreased in the high dose group when compared
to controls.

Implantation, pre- birth loss data and gestation length (Table 9; Appendix 10)

Gestation periods were similar in the treated groups compared to controls. All dams gave
birth between Day 21 and 22 post-coitum.

A reduction in total litter size and implantation size were noted in all treated groups. In
addition, an increased incidence in pre-birth loss (number and percentage) was observed in
the mid- and high dose groups.

Litter data of F1 generation (Table 10; Appendix 11)

Stillbirths or total litter loss were noted the day of parturition or the day after parturition in
all high dose females which gave birth. Statistically significant increase in pup loss on Day 1
post-partum, cumulative loss on Days 4 and 14 post-partum were observed in the mid-dose
group. In addition, litter weight was statistically significantly decreased in the mid-dose
group on Days 1, 4 and 14 post-partum. Litter size and mean pup weight were also
statistically significantly decreased in the mid-dose group on Day 14 post-partum.
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Sex ratios of F1 pups (Table 11; Appendix 12)

Statistically significant decreases in the number of females and total number of pups at birth
were noted in the mid- and high dose groups when compared to controls. In addition, an
increased incidence, with statistically significance in the number of males, females and total
dead pups were noted in the mid- and high dose groups.

Pre- weaning development of F1 pups (Table 12; Appendix 13)

Slight retardation in the development of pups (Pinna detachment, hair growth and upper
incisor eruption) was noted in the mid-dose group, even if few data were available at
termination.

Pre- weaning clinical signs of F1 pups (Appendix 14)

Marked mortality of pups was noted in the high dose group. For the mid-dose group, small
pups, with bruises and scabs on the body surface were noted. Mortality of pups or pups
cannibalised were also noted in this group.

Terminal body weight and organ weights (Tables 13 and 14, Appendix 15)

A decrease in terminal body weight, was detected in both sexes at termination. These
changes became statistically significant in the high dose males and in the high dose females.
Absolute and relative epididymides and testes weights were unaffected by treatment.

Macroscopic observations (Table 15; Appendix 16)

Two animals, one male from group 4 and one female from group 3, were killed for humane
reasons during the study. In the male multiple, dark areas were seen on the gastric and caecal
mucosa, which appeared thickened. The kidney showed irregular surface and pale
discoloration. This last finding was also described in several other organs. Decreased size of
the spleen and seminal vesicles was also reported.

Pale discoloration of the liver was noted in the female animal, killed shortly after parturition.
All the findings reported for the unscheduled deaths and for the animals sacrificed at
termination were considered to be an expression of incidental or spontaneous pathology, not
related to the administration of the test item.

External examination of foetuses at Day 20 post-coitum (Table 16; Appendix 17)

Malformations were present in all treated groups.

Micrognathia, cleft palate, anasarca, tail bent, short or swollen, short body, kyphosis, limbs
(forelimbs and/or hindlimbs) malrotated, short or flexure and head with domed shape were
observed in the high dose foetuses. In addition, cleft palate was also noted in 5 low dose
foetuses and in 1 mid-dose foetus out of one litter. Anasarca was observed in the low dose
group as well as head with domed shape and hindlimbs malrotated in the mid-dose group.

A total of 13 small foetuses were present; 2 each in the low and mid-dose groups and 9 in the
high dose group.
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Examination of fixed foetuses (Table 17; Appendix 18)

A domed shape of the head observed at the external examination of foetuses was associated
with malformations of the brain noted during the visceral examination. In particular, an
increased incidence of lateral, third and fourth ventricles enlarged were observed in all
treatment groups with high severity in the mid- and high dose groups. High dose foetuses
showed also cases of anencephaly, anophthalmia and microphthalmia.

Cleft palate and abnormal shape of the forelimbs and hindlimbs, short digits were detected in
the high dose foetuses.

An increase incidence of the agenesis of pituitary was observed in the high dose group.

An increased incidence in pelvic dilatation of the kidneys with ureters enlarged and/or
kinked were noted in all treatment groups. In addition, testes and kidneys displaced were
also noted. Criptorchism, kyphosis and short body were observed in the high dose foetuses.
One case of malformation on the septum wall of the heart and on the intestine was noted in
the same group.

Skeletal examination of foetuses (Table 18; Appendix 19)

Retardation or no ossification of the sternal elements with cases of asymmetrical ossification
were observed in all treated groups. In addition, an increased incidence in general incomplete
ossification of the head bones was noted in the high dose group compared to controls.
Alteration of ossification in the vertebral column (thoracic, cervical lumbar and sacral
vertebrae) with cases of scoliosis were observed in the high dose group.

Rudimentary 14™ rib was noted in all treated groups. Displaced ribs were also observed in
the high dose group.

Dose-related metacarpal(s) incomplete ossification or unossified were observed in all treated
groups.

Metatarsal(s) incomplete ossification or unossified and incomplete ossification of the pubis
bone were noted in the high dose group.

Necropsy findings in F1 decedent pups (Appendix 20)

No milk in the stomach was, in general, observed during the necropsy procedure in decedent
pups. The incidence of this finding increased with the treatment.

In addition, head with domed shape, hydrocephaly, dilatation of the cerebral ventricle and
small cerebrum were the findings observed in the decedent pups of the mid-dose group.

In the high dose group, decedent pups showed forelimbs or hindlimbs short and malrotated,
head with domed shape, cleft palate, micrognathia, kyphosis, tail short or bent, short body
and anasarca.

Tail bent was also noted in the mid-dose group. In some cases, antolysis did not allow
necropsy to be performed.

Necropsy findings in F1 culled pups (Appendix 20)

No treatment-related findings were seen at necropsy performed on low and mid-dose F1
pups culled on Day 4 post-partum compared to controls.

Necropsy findings in F1 pups at weaning (Appendix 20)

Lateral ventricles or third ventricle of the brain dilated, small cerebrum with domed head and
abnormal size of the urinary bladder were the findings noted in low and mid-dose pups
achieving weaning. In addition, innominate artery not evident or short was also noted in a
few cases.
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6. CONCLUSIONS

IRGACURE 907 was administered to male and female rats prior to pairing and throughout
gestation until Day 21 post-partum at dosages of 40, 80 and 120 mg/kg/day.

Step I (Teratogenicity)

During the gestation period, clinical signs, such as staining of the body surface and hairloss
or swollen abdomen were noted in the treated females.

Marked signs of maternal toxicity as demonstrated by a statistically significant reduction in
body weight in the high dose group between Days 3 and 20 post-coitum and in the mid-dose
group from Day 15 to Day 20 post-coitum were observed. Decreases in body weight gain
were noted in the mid- and high dose females on Day 18 post-coitum.

Terminal body weight and absolute weight gain were statistically significantly decreased in
the mid- and high dose groups when compared to controls. In addition, a decrease, with
statistical significance, was observed in body weight at Day 0 post-coitum and in gravid
uterus weight in the high and mid-dose group, respectively.

Differences in litter data between the control and the treated groups were observed, since
statistically significant decreases in corpora lutea, number of implantation sites and total
viable young were noted in all treated groups. In addition, statistically significant decreases
in the number of viable males and consequently in the percentage of males and litter weight
were noted in the mid- and high dose groups. Mean foetal weight was statistically
significantly decreased in the high dose group when compared to controls.

The external examination of foetuses showed multiple malformations, in particular on the
head, palate, tail, body and limbs in the high dose group. Some of these were also noted in
the mid- and low-dose groups.

Signs of teratogenicity observed during the external examination performed at necropsy
procedure were confirmed in the high dose foetuses at visceral examination. In particular, an
increased incidence of lateral, third and fourth ventricles enlarged were observed in the mid-
and high dose groups. High dose foetuses showed also cases of anencephaly, anophthalmia
and microphthalmia.

Cleft palate and abnormal shape of the forelimbs and hindlimbs, short digits were detected in
the high dose foetuses.

An increased incidence in pelvic dilatation of the kidneys with ureters enlarged and/or
kinked were noted in he mid- and high dose groups. In addition, displaced testes and kidneys
were also noted. Criptorchism, kyphosis and short body were observed in the high dose
foetuses.

One case of malformation on the septum wall of the heart and on the intestine was noted in
the same group.

An increased incidence in skeletal changes, such as, general incomplete ossification of the
head bones and alteration of ossification in the vertebral column were noted in the high dose
group. Rudimentary 14" rib was noted in all treated groups. Displaced ribs were also
observed in the high dose group.

Dose-related metacarpal(s) incomplete ossified or unossified were observed in all treated
groups.

Metatarsal(s) incomplete ossified or unossified and incomplete ossification of the pubis bone
were noted in the high dose group.

Step II (One generation)

Statistically significant decreases in body weight were observed in the high dose males on
Day 22 and from Day 36 to Day 99 of the study. A statistically significant decrease in body
weight gain was observed in the mid-dose males on Day 43 of the study.

A reduction in body weight gain was noted in all group females allowed to give birth on
gestation Day 9. This reduction was statistically significant for the mid-dose group.
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Fertility index was, in general, decreased in all treated females with particular emphasis in
the high dose group.

Stillbirths or total litter loss were noted the day of parturition or the day after parturition in
all high dose females which gave birth. Statistically significant increases in pup loss on Day
1 post-partum, cumulative loss on Days 4 and 14 post-partum were observed in the mid-dose
group. In addition, litter weight was statistically significantly decreased in the mid-dose
group on Days 1, 4 and 14 post-partum. Litter size and mean pup weight were also
statistically significantly decreased in the mid-dose group on Day 14 post-partum. The
survival of pups was drastically decreased in the mid- and high dose groups.

Pre-weaning clinical signs showed marked mortality of the pups in the high dose group.
Statistically significant decreases in terminal body weight were observed in the high dose
males and in the high dose females.

Lateral ventricles of the brain enlarged, head with domed shape limbs short or malrotated,
cleft palate, anasarca and alteration on the tail were present at necropsy of the decedent pups
or pups at weaning.

On the basis of the results, the following can be concluded for the females:

Dosage of 120 mg/kg/day (high-dosage) induces, maternal toxicity, developmental toxicity,
impairment of fertility, foetal/pups toxicity and teratogenicity with marked effects.

Dosage of 80 mg/kg/day (medium dosage) induces, maternal toxicity, developmental
toxicity, impairment of fertility, foetal/pups toxicity and teratogenicity with moderate effects.
Dosage of 40 mg/kg/day (low dosage) induces variations and embryonic development and
some teratogenic effects in two litters.

For males, signs of toxicity were observed in the high dose group.
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IRGACURE 907: COMBINED ONE GENERATION AND PRENATAL DEVELOPMENTAL
TOXICITY STUDY IN RATS

ADDENDUM I - Computer abbreviations and symbols

STUDY NO.: 14860

Abbreviations Parameter names

N No abnormalities detected
(n) Number of animals or cages per group
MND Mating not detected

SD Standard Deviation

Citls Controls

F/f Females

M/m Males

[] Small feetus

T Total

int. internal

NP Not pregnant

OBS Observations

VAR Variations

ANOM Anomalies

MALF Malformations
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IRGACURE 907: COMBINED ONE GENERATION AND PRENATAL DEVELOPMENTAL
TOXICITY STUDY IN RATS

ADDENDUM II - Formulation analysis

STUDY NO.: 14860
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IRGACURE 907: COMBINED ONE GENERATION AND PRENATAL DEVELOPMENTAL
TOXICITY STUDY IN RATS

ADDENDUM III - Certificate of analysis

STUDY NO.: 14860
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Ciba Specialty Chemicals Inc.

CH-4002 Basel, Switzerland
Additives Division

Product:
Lot-Number:

Date of Analysis:
Production Date:

Product Specification:

Criterion

Appearance
Clarity of solution
Color of solution at
425 nm
500 nm
Volatiles

Assay

Certificate of Analysis
***********t*it*******f

IRGACURE 907

00805918

Oct 16, 2001

Aug, 2000

Code 95, Version 6, effective Aug 31, 2000

Result

OK
OK
81.2
95.8
0.11
99.5

Unit

® O IPIP

Requirement

white to slightly beige powder

clear solution

>= 75.0
>= 90.0
<= 0.25
>= 98.0

Remarks: ~ Maximum recommended storage time under suitable conditions
(dry and cool) beyond date of analysis: 36 months.

Approved by: ALADIN System

RTC Study No.: 14860
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IRGACURE 907: COMBINED ONE GENERATION AND PRENATAL DEVELOPMENTAL
TOXICITY STUDY IN RATS

ADDENDUM IV - Study protocol

STUDY NO.: 14860
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RESEARCH TOXICOLOGY CENTRE - ROMA

IRGACURE 907
COMBINED ONE GENERATION AND PRENATAL DEVELOPMENTAL
TOXICITY STUDY IN RATS

Final Protocol
prepared for

CIBA SPECIALTY CHEMICALS INC.
Coating Effects
P.O. BOX
CH-4002 Basel
Switzerland

by

RESEARCH TOXICOLOGY CENTRE S.p.A.
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1.1

1.2

13

14

RTC Enquiry Number: 14860

RTC Study No.. 14860 Volume II

INTRODUCTION

Objective

The purpose of this study is to investigate the effects of the prenatal exposure to
IRGACURE 907 on the pregnant animals and on the development of foetuses. In

addition, this study is also designed to provide general information conceming the
effects of IRGACURE 907 on male and female reproductive performance, mating
behaviour, parturition, lactation and weaning.

Species

The Sprague Dawley SD rat is the species and strain of choice because it is accepted
by many regulatory authorities for reproductive toxicology studies and there is ample
experience and background data on this species and strain.

Route of administration

The test item will be administered orally, by gavage. The oral route has been selected
as it is a possible route of exposure to the test item in man.

Regulatory compliance
This study will be conducted in compliance with the GLP regulations of:

- Commission Directive 1999/11/EC of 8 March 1999 (adoption of the "OECD
principles on Good Laboratory Practice - as revised in 1997") and subsequent
revisions;

- Decreto Legislativo no. 120 of 27 J anuary 1992 and subsequent revisions.

This study design is based on the procedures described in the OECD guidelines
no. 414, “Prenatal Developmental Toxicity Study” of 22 January 2001 no. 415
“One-generation Reproduction Toxicity Study” of 26 May 1983.

Procedures and facilities will comply with the requirements of Commission Directive
86/609/EEC concerning the protection of animals used for experimental and other
scientific purposes. National legislation, harmonising with this Directive, is defined in
Decreto Legislativo no. 116 of 27 January 1992. Aspects of the protocol concerning
animal welfare have been approved by the RTC’s Ethical Committee.

November 2002
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2.1

2.2

23

24

2.5

RTC Enquiry Number: 14860

RTC Study No.: 14860

TEST ITEM

Characterisation

It will be the responsibility of the Sponsor to determine, for each batch of test item,

the identity, strength, purity and composition, or other characteristics that
appropriately define the test item, before its use in the study.

The determination of the stability of the test item will also be the Sponsor's
responsibility. ,

A certificate of analysis for the test item including expiry date should also be
supplied.

Identity
The test item will be IRGACURE 907.

The following information refers to the original batch of test item received for the
study:

Batch number : 00805918
Date of expiry : 02.11.2004
Appearance : White powder

Storage conditions : Room temperature protected from light
Stability in the vehicle : 4 hours at room temperature

Should further batches be required to complete the study, full details of batch usage
will be maintained in the formulation records but protocol amendments will not be
issued.

The amount of test item received and used at RTC will be recorded according to RTC
standard procedures.

Safety precautions

The precautions necessary when handling either the test item or prepared formulations
of the test item are based on information supplied by the Sponsor. The minimum

safety precautions necessary are detailed under the RTC Hazard Classification
System, according to RTC standard procedures.

Vehicle

The vehicle will be an aqueous solution of 0.5% carboxymethylcellulose (0.5 %
CMQ).

Formulation procedure

The required amount of IRGACURE 907 will be suspended in the vehicle. The
formulation will be prepared daily (concentrations of 4.0, 8.0 and 12.0 mg/ml).
Concentrations will be calculated and expressed in terms of test item as received. All
test item solutions will be protected from light throughout gavage.

November 2002
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2.6

2.7

3.2

3.3

RTC Enquiry Number: 14860

RTC Study No.: 14860

Formulation analysis

Analysis will be performed to confirm that the proposed formulation procedure is
acceptable and that the stability and homogeneity of the formulation is satisfactory.
Samples of the formulations prepared during the first and the last week of the study
will also be analysed to check the concentration and homogeneity.

Disposal

Approximately 1 year after the final report has been issued, remaining amounts of the

test item, with the exception of the reserve samples taken for archival purposes, will be
destroyed by incineration.

TEST SYSTEM

Animal supply and acclimatisation

A total of 290 Hsd: Sprague Dawley SD rats (110 males and 180 females) will be
ordered from Harlan Italy s.r.l., San Pietro al Natisone (UD), Italy. The males will be
approximately 5-6 weeks old (126-150 g) at receipt. The females will be
approximately 8-9 weeks old (201-225 g) at receipt. The females will arrive at least 6
wecks after the males.

Afier arrival the weight range for each sex will be determined and the animals will be
temporarily identified within the cage by means of a coloured mark on the tail. A
health check will then be performed by a veterinarian.

An acclimatisation period of approximately 2 weeks will then be allowed before the
start of treatment, during which time the health status of the animals will be assessed
by thorough observations. Rats considered unsatisfactory will be euthanised and

where appropriate subjected to pathological examination. Unsatisfactory batches of
animals will be rejected before the start of treatment.

Health check

Five male and § female rats will be selected randomly after arrival, sacrificed and
subjected to a full post-mortem examination. Lungs, liver, kidneys, spleen, heart and
any abnormalities will be preserved in fixative and examined histologically. Further
histopathology may be performed at the discretion of the pathologist in order to verify
the health status of the rats. Unsatisfactory batches of animals will be rejected.

Animal husbandry

The animals will be housed in a limited access rodent facility. Animal room controls
will be set to maintain temperature and relative humidity at 22°C + 2°C and 55% =*

15% respectively; actual conditions will be monitored, recorded and the records

retained. There will be approximately 15 to 20 air changes per hour and the rooms
will be lit by artificial light for 12 hours each day.

Drinking water will be supplied ad libitum to each cage via water bottles.

November 2002
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A commercially available laboratory rodent diet (Altromin MT pelleted diet, Altromin
D-32770, Lage, Postfach 1120 - Germany) will be offered ad libitum throughout the
study.

There is no information available to indicate that any non-nutrient substance likely to
influence the effect of the test item is present in the drinking water or the diet.
Records of analyses of water and diet are kept on file at RTC.

Dated and signed records of activities relating to the day to day running and
maintenance of the study in the animal house will be recorded in a Study Day Book.
During the pre-mating period, animals will be housed 4 of one sex to a cage, in clear
polycarbonate cages measuring 59x38.5x20 cm with a stainless steel mesh lid ‘and
floor (Code 1354 G, Techniplast Gazzada S.ar.l., Buguggiate, Varese). Each cage
tray will hold absorbent paper which will be inspected and changed at least 3 times a
week.

During the mating period, animals will be housed on the basis of 1 male to 1 female.
Animals will be housed in clear polycarbonate cages measuring 42x26x18cm with a
stainless steel mesh 1id and floor. Each cage tray will hold absorbent paper which will
be inspected and changed daily. The males will be re-caged after mating as they were
before mating,.

After mating (for mating procedure, see section 4.2.5), the females will be transferred
to individual clear polycarbonate cages measuring 42x26x18cm with a stainless steel
mesh lid and solid bottomed floor (Type 3; Techniplast Gazzada S.ar.l.,, Buguggiate,
Varese.). Suitable nesting material will be provided and will be changed at least 3
times a week. The females to be sacrificed on Day 20 post-coitum will be transferred

to individual clear polycarbonate cages as they were before mating and housed not
more than 5 per cage.

34  Allocation to groups

On the day of allocation (about 7 days prior to the start of treatment) all animals will
be weighed. Animals at the extremes of the weight distribution and/or any animal
showing signs of ill health will be excluded to leave the required number of animals.
The rats will be allocated to the 4 groups by computerised stratified randomisation to
give approximately equal initial group mean body weights.

Individuals will be uniquely identified within the study by sex, tattoo on the hind feet
and ear notch and housed. 4 of one sex per cage until mating.

The cages will be identified by a label recording the study number, animal numbers
and details of treatment. The arrangement of cages in batteries will be such that cages
from each treatment group will be evenly distributed across the battery to minimise
possible environmental effects.

Any animal showing signs of ill health during the period between allocation and the
start of treatment will be subjected to pathological examination as considered

appropriate, and replaced with a surplus animal selected from the same batch. No
replacements will occur after the first dose is administered.

RTC Enquiry Number: 14860 November 2002
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4. EXPERIMENTAL PROCEDURE

4.1 Treatment

4.1.1 Selection of dose levels

Dose levels have been selected in consultation with the Sponsor based on information
from preliminary studies.

4.1.2 Dose levels, group size and identification

Each group will comprise 48 females and 24 males, with the exception of the female
control group which will comprise 24 females. Half of all the females in each group
will be allowed to give birth and the other half will be sacrificed on Day 20 post-
coitum.

The group identification and animal numbers assigned to treatment are summarised

below:
Group Treatment Level Rat Numbers
Number | (mg/kg/day)+ M F
(even) (odd)

1 0 Control 2-48 1-47
2 40 Low 50-96 49-143
3 80 Medium 98-144 145-239
4 120 High 146-192 241-335

+: in terms of test item as supplied

The rat numbers listed above will form the last digits of a computer generated 8 figure
animal number (the remaining digits of the animal number will be different for each

concurrent study and will serve to ensure unique animal numbering for any study
employing computerised data collection).

4.1.3 Administration of test item

The test item will be adininistcred orally by gavage at a dose volume of 10 ml/kg
body weight. Control animals will receive the vehicle alone at the same dose volume.

4.1.4 Duration of treatment

Males

Treatment will commence when the males are approximately 7 to 8 weeks old (Day 1
of the study). Animals will be dosed once a da , T days a week, for a minimum of 10
consecutive weeks prior to mating and thereafter through the day prior to sacrifice.

Dose volumes will be calculated according to individual body weight on the first day

of treatment and adjusted according to individual body weight at weekly intervals
thereafter.

Males will be killed after completion of the mating phase.

RTC Enquiry Number: 14860 November 2002
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Females to be sacrificed on Day 20 post-coitum

Half of the females per group will be sacrificed on Day 20 post-coitum.

Treatment will commence when the females are approximately 9 to 10 weeks old.
Animals will be dosed once a day, 7 days a week, for a minimum of 2 consecutive
weeks prior to mating and thereafter until post-coitum Day 19.

Dose volumes will be calculated according to individual body weight on the first day
of treatment and adjusted according to individual body weight at weekly intervals up

to positive identification of mating and then according to body weight on Days 0, 3, 6,
9, 12, 15 and 18 post-coitum. '

Females allowed to give birth

Half of the females per group will be allowed to give birth.

Treatment will commence when the females are approximately 9 to 10 weeks old.
Animals will be dosed once a day, 7 days a week, for a minimum of 2 consecutive
weeks prior to mating and thereafter until the day before necropsy (Day 21 post-
partum).

Dose volumes will be calculated according to individual body weight on the first day
of treatment and adjusted according to individual body weight at weekly intervals up
to positive identification of mating and then according to body weight on Days 0, 3, 6,

9, 12 and 15 post-coitum and on Days 1, 7 and 14 post-partum. Thereafter individual
dose volumes will remain constant.

All animals will be dosed once a day until the day before sacrifice.

4.2 In vivo observations

Full records will be maintained for all measurements and observations.

42.1 Mortality

Throughout the study, all animals will be checked early in each working day and
again in the afternoon. At weekends and Public Holidays a similar procedure will be
followed except that the final check will be carried out at approximately mid-day.
This will allow post mortem examinations to be carried out during the working period
of that day. Severely debilitated animals will be observed carefully. Animals judged

to be in extremis or found dead in the cage will be necropsied as detailed in section
4.4.2 below.

4.2.2 Pre- and post-dose observations

All observations will be recorded for individual animals.

Examination of individual animals for signs of reaction to treatment will be carried
out daily, prior to dosing and at suitable intervals after dosing until the end of
treatment.

The observations will include any changes in gait and posture, reactivity to handling,
stereotypies or bizarre behaviour and effects on the autonomic nervous system (e.g.
lachrymation, piloerection, pupil size, unusual respiratory pattern).

RTC Enquiry Number: 14860 November 2002
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4.2.3 Clinical signs

All clinical signs will be recorded for individual animals. Each animal will be
removed once a week from the cage and examined. The observations will include any
changes in gait and posture, reactivity to handling, stereotypies or bizarre behaviour
and effects on the autonomic nervous system (e.g. lacrymation piloerection, pupil
size, unusual respiratory pattern). In addition, abnormal changes of the skin/fur
(abnormal coloration, presence of scabs, hairloss, erythema, oedema necrosis) with

relative localisation and presence of palpable masses with relative localisation will be
recorded. '

Males
Once per treatment week, and whenever possible at 7 day intervals, each animal will
be observed and any clinical sign will be recorded.

Females

Once per treatment week, and whenever possible at 7 day intervals, all females will be
observed and any clinical sign will be recorded starting from allocation until mating,
then on Days 0, 7, 14, 20 post-coitum and on Days 0, 7, 14 and 21 post-partum.

4.2.4 Body weight

Males

Each animal will be weighed on the day of allocation to treatment group, on the day
that treatment commences, weekly thereafter and just prior to necropsy.

Females
Animals will be weighed on the day of allocation to treatment group, on the day that
treatment commences, weekly thereafter until pairing and during the mating period.

The females will be weighed on Days 0, 3, 6, 9, 12, 15, 18 and 20 post-coitum and on
Days 1, 7, 14 and 21 post-partum.

4.2.5 Food consumption

Males

Food consumption will be recorded weekly from allocation to pairing. The interval
between allocation and treatment initiation may be less than a full week.

Females

Food consumption will be recorded weekly from allocation to pairing. The interval
between allocation and treatment initiation may be less than a full week.

Individual food consumption will also be measured on Days 0, 3, 6, 9, 12, 15 and 20
post-coitum and Days 1, 7, 14 and 21 post-partum.

4.2.6 Oestrous cycle

Vaginal smears will be taken daily in the morning, starting from 2 weeks before
pairing up to the end of the mating period, until a positive identification of mating is
made. The vaginal smear data will be examined to determine anomalies of the oestrous

cycle.
RTC Enquiry Number: 14860 November 2002
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4.2.7 Mating performance

Mating will be monogamous (1 male to 1 female).

One treated male will be utilised to mate a maximum of three females.

A vaginal smear will be taken from the day after the start of mating until sperm
identification and/or copulation plugs are found on the cage tray or in situ (Day 0
post-coitum). These data will also provide information about the pre-coital interval
(i.e. the numbers of nights paired prior to the detection of mating).

The pairing combinations of any animals which have not had positive identification of
mating after 14 days of pairing will be changed within each treatment group. '
The subsequent pairing will be monitored for mating as described above for a

maximum period of 14 days. If no mating occurs the females will be killed 25 days
after the last day of the mating session.

4.2.8 Duration of gestation and parturition check (Females allowed to give birth)

A parturition check will be performed from Day 20 post-coitum.

Gestation periods will be taken as the time between the day of successful mating (Day
0 post-coitum) and the commencement of birth (i.e. first detected presence of
offspring). The day offspring are first detected will be considered Day 0 post-partum.
Apparently non-pregnant females which had positive identification of mating will be
killed with carbon dioxide and necropsied (no sooner than Day 25 post-coitum).

4.2.9 General litter observation (Females allowed to give birth)

The total litter size (live and dead) will be counted as soon as possible after parturition
(Day 0/1 post-partum). Live pups will be identified individually within the litter then
sexed and examined for external abnormalities.

All pups will be weighed on Day 1 post-partum.

All litters will be examined daily for dead or abnormal young.

All pups found dead will be necropsied with the exception of those excessively
cannibalised or autolysed.

4.2.10 Adjustment of litter size (Females allowed to give birth)

On Day 4 post-partum, all pups will be weighed and litters in excess of 8 offspring
will be culled to 8 (4 males and 4 females, where possible) by a random selection.
Litters will not be culled to less than 8 pups.

The remaining pups will also be weighed on Days 7, 14 and 21 post-partum. Pup sex
will be confirmed on Day 21 post-partum.

RTC Enquiry Number: 14860 November 2002
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4.2.11 Assessment of pre-weaning development (Females allowed to give birth)

All pups in all litters will be examined during the post

weaning to determine the age at which the following d
attained:

-partum period through
evelopmental stages are

a) Pinna unfolding

from Day 1 post-partum to 100% occurrence.
b) Hair growth

from Day 3 post-partum to 100% occurrence.
c) Incisor eruption (upper)

from Day 8 post-partum to 100% occurrence.
d) Startle response to sound

from Day 12 post-partum to 100% occurrence.
e) Eye opening (complete separation of eyelids)

from Day 12 post-partum to 100% occurrence.
f) Testis descent (testes palpable in the scrotum)

Once, on Day 21 post-partum.
g)  Airrighting reflex

Once, between Days 18 and 21 post-partum.
h)  Pupil reflex

Once, between Days 18 and 21 post-partum

4.4 Terminal studies

4.4.1 Euthanasia

Animals in extremis or killed for humane reasons and those that have completed the

scheduled test period will be killed with carbon dioxide. All animals, including those
found dead, will be subjected to necropsy, as detailed below.

Implantations and corpora lutea will be recorded (if possible) for females to be
sacrificed on Day 20 post-coitum.

Foetuses will be killed by hypothermia.
Culled pups will be sacrificed by injection of "Tanax".

Pups sacrificed for humane reasons will be killed by injection of “Tanax” or with
carbon dioxide.

Males
The males will be killed after mating of all females of the corresponding generation.

Females sacrificed on Day 20 post-coitum

Females that have completed the scheduled treatment period will be killed on Day 20
post-coitum,

Females allowed to give birth
Females will be killed on Day 21 post-partum or shortly after.

RTC Enquiry Number: 14860 November 2002
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Pups
Culled pups will be killed on Day 4 post-partum.
Weaned pups will be killed on Day 21 post-partum or shortly after.

4.4.2 Necropsy

The clinical history of the animal will be studied and a detailed post mortem

examination will be conducted (including examination of the external surface and
orifices).

Changes will be noted, the requisite organ weighed and the required tissue samples

preserved in fixative and processed for histopathological examination (see sections
4.43 and 4.4.4).

4.4.2.1 Procedure for females sacrificed on gestation Day 20

The ovaries and uteri will be examined to determine:

a) number of corpora lutea;

b) weight of intact gravid uterus;

¢) number and distribution of live young;

d) number and distribution of intra-uterine deaths;
€) individual foetal weight and sex;

f) external foetal abnormalities

g) gross evaluation of placentae.

Intra-uterine deaths will be classified as:

Early resorptions:  only placental remnants visible.
Late resorptions: placental and foetal remnants visible.

Uteri or individual uterine horns without visible implantations will be immersed in a

10-20% solution of ammonium sulphide to reveal evidence of embryonic death at very
early stages of implantation.

4.4.2.2 Examination of foetuses

All live foetuses will be examined externally. Approximately one-half of the foetuses
(i.e., routinely, every second live foetus) in each litter will be preserved in Bouin's
solution for subsequent fixed-visceral examination. The remaining foetuses will be

eviscerated after which the carcasses will be fixed in 95% (v/v) ethanol for
subsequent skeletal examination.

All foetuses will be examined for visceral and skeletal abnormalities.
Structural deviations will be classified as follows:
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Malformations Major abnormalities that are rare reduced the quality of life

and/or are probably lethal.

Anomalies Minor differences from normal that are detected relatively
frequently either at necropsy or at skeletal examination.
Variants Alternative structures occurring regularly in the control

population. These often are definable only in terms of a
continuously variable dimension.

4.4.2.3 Procedure for females allowed to give birth and killed on Day 21 post-partum

All females and corresponding litters will be killed on Day 21 post-partum and
examined for the following:

a) external and internal abnormalities;
b) number of visible implantation sites
c) number of corpora lutea (if detectable)

Uteri of apparently non-pregnant females will be immersed in a 10 - 20% solution of
ammonium sulphide to reveal evidence of implantation.

All pups found dead in the cage will be necropsied and examined for the following:

a) external and internal abnormalities;
b) sex confirmation by gonadal inspection

443 Organ weights

From all males completing the scheduled test period, the organs indicated in Annex 1
will be dissected free of fat and weighed.

The ratios of organ weight to body weight will be calculated for each animal.

At the discretion of the pathologist, organs may be weighed from animals dying or
killed prior to terminal kill.

4.4.4 Tissues fixed and preserved

From all parental male and female animals samples of all the tissues listed in Annex 1
will be fixed and preserved in 10% buffered formol saline (except testes and

epididymides which will be fixed in Bouin’s solution and all preserved in 70% ethyl
alcohol).

4.4.5 Histopathological examination

Tissues will be processed on request by the Sponsor (additional cost).
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s. ANALYSIS OF DATA

5.1 Presentation of data

Group mean values for body weight of pregnant females, gravid uterus weight,
absolute weight gain (terminal body weight minus body weight at Day 0 post-coitum
minus gravid uterus weight), litter size, intra-uterine deaths, corpora lutea count, total
implantation loss and pre- and post-implantation loss will be calculated. Data from
non-pregnant animals (including those with total resorption) will not be included in
group mean calculations of maternal body weight. '
Group mean values will be calculated for all parameters. Data from non-pregnant
females will be excluded as appropriate.

All derived values (e.g., means, percentages, ratios) will be calculated within the litter

and the group values expressed as a mean and standard deviation of individual litter
values.

a) For females killed on Day 20 post-coitum

Pre-implantation loss will be calculated as a percentage from the formula:

(no. of corpora lutea-no. of implantations) x 100
no. of corpora lutea

Post-implantation loss will be calculated as a percentage from the formula:

(no. of implantations-no. of live young) x 100
no. of implantations

Total implantation loss will be calculated as a percentage from the formula:

(no. of corpora lutea-no. of live young) x 100
no. of corpora lutea

Sex ratios of the foetuses will be calculated as the percentage of males.

The number of foetuses affected with structural deviations and the corresponding litter
percentage will be calculated.

Foetal structural deviations will be expressed as the percentage of affected foetuses

relative to all foetuses examined per group, as well as in terms of the mean litter
percentage of affected litters.
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b) For females allowed to give birth and killed on Day 21 post-partum and males.
Females
Pre-birth loss will be calculated as a percentage from the formula:

(no. of visible implantations - total litter size at birth) x 100
no. of visible implantations

Pup loss at birth will be calculated as a percentage from the formula:

(Total litter size - live litter size) x 100
Total litter size

Cumulative pup loss through post-partum Day 4, before culling, will be calculated as
a percentage from the formula:

(Total litter size at birth - live litter size at Day 4, before culling) x 100

Total litter size at birth

Cumulative pup loss through post-partum Day 21, after culling, will be calculated as a
percentage from the formula:

(Live litter size at Day 4, after culling - live litter size at Day 7, 14, 21 ) x 100
Live litter size at Day 4 (after culling)

Sex ratios will be calculated at birth, Day 4 post-partum and Day 21 post-partum and
will be presented as the percentage of males per litter.

Lactation index for FO females (%) also will be calculated:

no. of pups surviving at 21 days (weaned) x 100
no. of pups retained at Day 4

Values for each stage of pup development will be presented in terms of days post-
partum.

RTC Enquiry Number: 14860 November 2002

-140f 19 -

RTC Study No.: 14860 Volume IT Page 185



Males and Females

The following reproductive indices will be calculated:

Copulatory Index (%) = no. of animals mated x 100
(males and females) no. of animals paired
Fertility Index (%) = no. of males which induced pregnancy x 100
(males) no. of males paired :
Fertility Index (%) = no. of pregnant females x 100
(females) no. of females paired
Copulatory Interval = Mean number of days between pairing
and mating

5.2  Statistics
For continuous variables the significance of the differences amongst group means will
be assessed by Dunnett's test or a modified ¢ test, depending on the homogeneity of
data,
Statistical analysis of non-continuous variables will be carried out by means of the
Kruskal-Wallis test and intergroup differences between the control and treated groups
assessed by a non-parametric version of the Williams test.

6. AMENDMENTS TO THE PROTOCOL
It is not intended to make any amendment to this protocol without authorisation by
the Sponsor. However, in the event of difficulty in contacting the Sponsor and/or for
humane reasons and/or for the protection of scientific integrity, the testing laboratory
retains the right to take independent action.

7. REPORTING

7.1  Interim report
Any unexpected findings during the course of the study will be reported to the
Sponsor's Monitoring Scientist immediately.

7.2 Final report
A draft report will be sent to the Sponsor. With the exception of the dated signature of
scientists and other professional personnel, the draft report will contain all
information and data included in the final report.
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Comments made by the Sponsor may be incorporated into the draft, after which it will
be issued as the final report.
The final report will include the information and data required by current

internationally recognised regulations. Three copies (2 bound, 1 unbound) will be
supplied.

7.3 Corrections or additions to the final report

Corrections or additions to the approved (i.e. signed) version of the final report will be
in the form of an amendment by the Study Director. '

8. RECORDS AND ARCHIVES

Full records will be maintained of all aspects of study conduct, together with results
of all measurements and observations.

RTC will retain all relevant computer stored data generated by electronic on-line
capture in a manner fully compliant with Good Laboratory Practice. At the end of the
specified period, these data will be despatched to the Sponsor in the original format. If
requested, reformatting of these data on alternative media may be carried out and will
incur an additional cost.

Prior to commencement of treatment and at
test item will be taken and k
RTC.

The reserve sample(s) of the test item will be retained within the RTC archives for a
period of 10 years and then destroyed.

If relevant, biological samples obtained for analytical chemistry measurements or
similar will be destroyed shortly after the issue of the Final Report, unless otherwise
requested by the Sponsor.

All specimens other than the samples described above, raw data, records and
documentation generated during the course of this study will be retained at RTC.
Archiving will be provided for a period of 5 years after which the Sponsor will be

contacted for instructions regarding despatch or disposal of the material. As a further
option, archiving space can be rented for an additional time.

each batch change a reserve sample of the
ept under the storage conditions of the bulk supply at

1. QUALITY ASSURANCE

This study will be subjected to the following quality assurance procedures:

- the protocol will be inspected.

- procedures relevant to the study will be inspected at intervals adequate to assure
the integrity of the study.

the report will be reviewed to assure that it accurately describes the methods and
Standard Operating Procedures and that the results accurately reflect the raw data.

Periodic reports on these activities will be made to management and the Study
Director. ,
All raw data pertaining to the study will be available for inspection by the Sponsor’s

representative and regulatory authorities (following authorisation from the Sponsor).
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1. LOCATION OF THE STUDY

Test Facility:

Research Toxicology Centre S.p.A.
Via Tito Speri, 12

00040 Pomezia (Roma)

Italy

1. PROJECTED TIME PLAN

Date
1. Animal arrive ¢ Mid-November 2002
2. Start of treatment : End of November 2002
3. Start of mating :  End of January 2003
4. End of in vivo phase : April 2003

5. QA-audited draft report to Sponsor : 16 months from the start of treatment
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ANNEX 1. TISSUE PROCESSING

Organs / Tissues Weight Fixation Microscopic

Preservation Examination

Abnormalities
Testes

Epididymides
Ovaries

Uterus with cervix
Vagina

Seminal vesicles
Prostate
Coagulating gland
Pituitary gland
Liver

v
v
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