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MPLIANCE STATE

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, Adoption of 88/320/EEC and 90/18/EEC Directives

on the inspection and verification of good laboratory practice (G.U. 18 Febbraio 1992 n. 40) and
subsequent revisions.

B. Directive 2004/10/EC of European Parliament and of the Council of 11 February 2004. 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.

C. ENV/MC/CHEM(98)17 OECD principles on Good Laboratory Practice (as revised in 1997).

C. Longobardi, Biol.D. Q/L/m{&_ gg—%’ep’dﬂ’ Date: o‘u - OCt" 200:

(Study Director)

' /@mﬁi
1. Brightwell, Ph.D. Date: 7 O(){’ 2008

(Scu:nufic 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 Day Month Year)
According to current relevant Standard Inspection Report to Report to
Operating Procedures Study Company
Director Management
PROTOCOL CHECK AND 11.06.2004 11.06.2004 11.06.2004
PROTOCOL AMENDMENT (1) 28.06.2005 29.06.2005 29.06.2005
STUDY-BASED INSPECTIONS
RELATED TO THIS STUDY
Allecation 09.06.2004 18.06.2004 22.06.2004
Dose preparation 17.06.2004 18.06.2004 18.06.2004
Dosing (oral) 16.06.2004 18.06.2004 18.06.2004
Pre- and post-dose observations 16.06.2004 18.06.2004 18.06.2004
Body weight 23.06.2004 24.06.2004 24.06.2004
Food consumption ‘ 14.07.2004 10.09.2004 17.09.2004
Clinical observations 24.06.2004 30.06.2004 30.06.2004
Motor activity 07.07.2004 10.08.2004 06.09.2004
Sensory reactivity to stimuli 08.07.2004 10.08.2004 23.08.2004
Blood sampling 13.07.2004 09.08.2004 11.08.2004
Urine collection 13.07.2004 09.08.2004 11.08.2004
Timed bleed 08.07.2004 11.08.2004 11.08.2004
Despatch to necropsy 14.07.2004 10.09.2004 17.09.2004
Necropsy 14.07.2004 15.07.2004 Ji.5.07.2004

QA inspection regarding Analytical Chemistry, Histology and Clinical Pathology Departrients as
well as regarding other routine activity not directly related to this study are carried out as process-
based inspections. The relevant documentation is kept on file although specific inspection dates are

not reported here.
Associated laboratories and support functions are subject to regular facility inspections.
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 data.

M.M. Brunetti, Biol.D. Date
{Head of Quality Assurance)
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SUMMARY

The oral toxicity of |GGG vh:» given by daily
administration to rats, has been investigated over a period of 4 consecutive weeks and
recovery from any potential treatment-related effects over a period of 2 consecutive weeks.
Three groups, each of 5 male and 5 female Sprague Dawley rats, received the test item by
gavage at dosages of 0.5, 2.5 and 8.0 mg/kg/day for 4 consecutive weeks. A fourth similarly
constituted group received the vehicle alone (distilled water) and acted as a control. Five
additional animals for each sex were included in the high and control groups for recovery
assessment. Blood samples were also taken on Day 1 of dosing from a single satellite group
of 9 females, dosed at 8.0 mg/kg/day, for toxicokinetic evaluations.

Mortality .

One female animal dosed at 8.0 mg/kg/day was found dead on Day 28 of treatment
approximately 2 hours after the bleeding procedure. Clinical signs were seen in this animal
on the day of death. On the basis of the findings of microscopic examinations, this death may
be considered treatment-related. ' '

Pre- and post-dose observations and weekly clinical signs

Daily post-dose observations were limited to tremors, noted in a single male animal dosed at
8.0 mg/kg/day for 1 day only.

Detailed clinical signs with neurotoxicity assessment did generally not show any signs which
could be correlated to the treatment with the test item. Mobility impairment, slight ataxia and
tremors were noted in 1 male animal dosed at 8.0 mg/kg/day on a single occasion.

Motor activity and sensory reaction to stimuli

Neurotoxic ity tests and motor activity measurements taken at the end of treatment did not
show changes atiributable to the test item.

Body weight :

Body weights were statistically significantly reduced in the high dose animals from Day 15
up to the end of the treatment period when compared to controls. Terminal body weight was
also significantly reduced in the high-dose animals. These reductions were still evident up to
the end of the recovery period.

Food consumption

No significant changes were observed in food consumption.

Haematology

Slight but statistically significant reductions of the white blood cell count and platelets were
observed in the high-dose males and high-dose females, respectively, at the end of the
treatment period. These parameters were no longer statistically significantly different at the
end of recovery. No toxicological importance was attributed to the other statistically
significant variations observed at the end of treatment or recovery periods.

RTC Study No.: 27080 Volume 1 Page 8



18

1.9

1.10

111

1.12

REDACTED AS TO TRADE NAMES

Clinical chemistry

Significant increases of alkaline phosphatase, alanine aminotranferase, aspartate
aminotransferase, triglycerides, and urea were observed in the animals dosed at 2.5 and 8.0
mg/kg/day at the end of the treatment period. Total protein and creatinine were also reduced

. in these animals. In addition, variations of electrolytes were observed in the treated animals

when compared to controls. Some of the observed changes (triglycerides and urea increases
and electrolyte variations) were also evident in the animals dosed at 0.5 mg/kg/day. Usually,
the observed changes showed a dose-related trend. Most of the observed changes were still
present at the end of the recovery period.

Urinalysis

A dose-related increase of urine volume, statistically significant in the mid- and high dose
groups, was noted in the treated females at the end of the treatment period. A slight reduction
of protein was also observed in the animals dosed at 8.0 mg/kg/day at the end of treatment,
These changes were still evident at the end of recovery.

Toxicokinetic analysis

Detectable plasma levels of the fest item were measured between 2 and 168 bours after
dosing in the animals dosed at 8.0 mg/kg. The maximum plasma level (Cpa) Was 16050.0
ng/ml. Crq was measured 6 hours after dosing (tna). A half-life (t'4) of approximately 58
hours was estimated. The AUC.i16sn Was calculated to be 873415 ng/mlh and the AUC;ny
was calculated to be 1069642 ng/ml-h.

Organ weights

Dose-related, statistically significant increases in absolute and relative liver weights were
noted in all treated males and in mid- wd high dose females at the end of the treatment
period. This increase was still present, at the end of the recovery period. In addition,
statistically significant reductions of the alsolute and relative weights of the spleen and
thymus and increases of the relative weights of the thyroid, kidneys and testes were seen in
the high dose animals at the end of treatment. Some of these organs (liver, testes, kidneys
and thymus) still showed statistically significant differences from controls at the end of
recovery. No other toxicologically significant changes were observed.

Macroscopie observations

The most relevant changes, observed at necropsy of the early decedent animal, were
incomplete collapse of the lungs and pale colour of the liver and pancreas and a scab on the
head.

Enlargement of the liver, sometimes accompanied by swollen shape of the organ, was
reported in animals (mainly males) from the mid- and high dose groups. Decreased size of
the thymus and seminal vesicles were also seen in high dose animals.

The above described changes were generally still evident in the treated males killed after the
2-week recovery period.

RTC Study No.: 27080 Volume I Page 9
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Microscopic observations

Unscheduled death: The most important changes observed in the animal which was found
dead on day 28 of the study were observed in the liver where multifocal, moderate
haemorrhage, moderate hepatocytic hypertrophy and single cell apoptosis/necrosis were
reported; in addition, moderate atrophy of the thymus and mild lymphoid deplstion of the the
spleen, mineralization in the cortico-medullary junction of the kidney, acinar cell apoptosis
in the pancreas, ulceration and presence of scabs from the sample of skin taken from the
head were observed in this animal.

Final sacrifice: treatment-related changes were noted in the liver, lungs, thymus, kidneys and
seminal vesicles of high and mid- dose group animals, sacrificed after 4 weeks of treatment.
These changes were described as follows:

Liver: panlobular hepatocytic hypertrophy, suggestive of an adaptive change, was observed
in all high and mid-dose group animals. In the high dose group mainly, this finding was
occasionally. accompanied by hepatocytic vacuolation, single cell necrosis/apoptosis and
increased incidence and severity degree of bile duct proliferation and inflammatory cell foci,
when compared to the values reported in the controls. These last changes were considered
linked to an inflammatory response to the liver cell damage and regarded as reaction and
repair processes.

Lungs: aggregation of alveolar macrophages was seen in the Jungs of 4/5 high dose and 1/5
mid-dose males and in 3/5 high dose females. Such a finding could be possible suggestive of
a phospholipidosis condition. Only 1 control animal showed this finding, but it was
considered part of a chronic inflammatory process, also characterised by bronchial and
alveolar haemorrhage, oedema and eosinophilic infiltrates.

Thymus: slight to moderate thymus atrophy was observed in 5/5 males and 3/5 females from
the high dose group and 1/5 mid-dose group males. This lesion showed a higher severity
degree in the males, when compared to female animals and could be considered a secondary
effect due to the poor general condition of the animals.

Seminal vesicles: colloid depletion was described in 5/5 high dose ti eated males. Also this
change could be considered a secondary effect due to the poor condition of the animals.

Colloid depletion was also observed in one control animal, but it w.s associated with
unilateral testicular aplasia and it was therefore cons:dered expressmn of spontaneous
pathology.

Kidney: foci of mineralization were observed in the papilla, medulla or comcal-medullary
junction of the kidneys from 4/5 high dose and 1/5 mid-dose group females.

Recovery sacrifice: only a partial remission of the changes considered related to the
administration of the test item, represented by a reduction in the incidence and/or severity
level, was noted in the treated animals, killed after the 2-week recovery period. Some of the
treated animals still showed both adaptive and degenerative changes described in the liver,
like hepatocytic hypertrophy, hepatocytic vacuolation and single cell apoptosis/necrosis.
Aggregations of alveolar macrophages were still visible in the lungs of 2/5 males. Thymic
atrophy was again reported in 5/5 males and in 3/5 females. Colloid depletion was described
in the seminal vesicles of 2/5 males only. Focal mineralization was still observed in the
various zones of the kidneys from 2/5 treated females.

The remaining changes observed in all the tissues/organs examined were considered to be
spontaneous or incidental in origin.

RTC Study No.: 27080 Volume 1 Page 10
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1.14 Conclusion

A toxic effect of the test item was seen at the 2 higher dose levels investigated (2.5 and 8.0
mg/kg/day). This effect appeared to be not reversible after the 2 week recovery period. Slight
effects were also observed at the low dose level (0.5 mg/kg/day). They were not considered
to be adverse, but they were the first step of a dose-related effect which became adverse at
the 2 higher dose levels (2.5 and 8.0 mg/kg/day). Therefore, none of the dose levels
investigated may be considered the No Observed Effect Level (NOEL) in this study.

RTC Study No.: 27080 Volume I Page 11
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2. INTRODUCTION

The purpose of this study was to evaluate the toxicity of || GTGcIcHINGIEGENGEGEGEGEEEEEEEE

when administered daily to rats by the oral route for 4 consecutive weeks, and to investigate
possible recovery from any treatment-related effects, during a 2 week recovery period.

The study design was in agreement with the procedures described in OECD Guideline No. 407
adopted on 27 July 1995 and with those described by Japanese METI (Ministry of Economy,
Trade and Industry), of 13 July 1974 and subsequent revisions.

The Sprague Dawley rat was chosen because it is accepted by many regulatory authorities and
there is ample experience and background data on this species and strain,

The oral route was selected as it is a possible route of exposure of the test item in man. The dose
levels of 0.5, 2.5 and 8.0 mg/kg/day were defined in agreement with the Sponsor based on
information from preliminary studies.

Each main group comprised 5 male and 5 female rats. Control and high dose groups included 5
additional animals per sex that were killed after 2 weeks of recovery. One satellite group for
toxicokinetics comprised 9 female animals.

No treatment was given during the recovery period.

The animals were assigned to treatment groups on 9 June 2004 and dosing began on 16 June 2004,
Necropsies of main groups were completed by 15 July 2004 and recovery groups by 28 July 2004.
The protocol is presented in Addendum V.

The study was carried out at:

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

00040 Pomezia (Rome)

Italy

'I'h-e study was conducted on behalf of:
SOLVAY SOLEXIS S.p.A.
Via Lombardia, 20

20121 Bollate (MI)
Italy

RTC Study No.: 27080 Volume I Page 12
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3. TEST ITEM

Information received from the Sponsor indicated the following;

Name :

Batch Number . :90156/96-2

Purity : >85% (referred to dicarboxy chain ends perfluoropolyethers)
Expiry date : Not applicable for this product

Received from : SOLVAY SOLEXIS

Date received : 25" February 2004

Amount received : Approximately 197 grams

Description : White granules

Container : Colourless glass bottle

Storage at RTC : Ambient conditions

RTC reference number : 8681

The determination of the identity, strength, purity, composition and stability of the test item was
the responsibility of the Sponsor.

A sample of the test item was taken before commencement of treatment and will be stored in the
archives at RTC for 10 years prior to disposal.

The test item was dissolved in distilled water to give the required concentrations of 0.05, 0.25 and
0.8 mg/ml. :

Prior to commencement of treatment the proposed formulation procedure was checked by
chemical analysis to confirm that the method was acceptable. Stability over a 24 hour period at
room temperature was previously assessed for content check. Samples of the formulations
prepared in weeks 1 and 4 were analysed to check the concentration. Results of all the analyses
were within the limits of acceptance (95-105%). Results of these analyses, carried out by the
Analytical Chemistry Department at RTC, are presented in Addendum I of this report,

RIC Study No.: 27080 Volume I Page 13



REDACTED AS TO TRADE NAMES

METHODS
Test system
Animal supply and acclimatisation

A total of 83 Hsd: Sprague Dawley SD rats (36 males and 47 females, not 80 as indicated in

the protocol) 27-29 days old and within a weight range of 92-103 g for males and females,

with females nulliparous and non-pregnant, were supplied on 14 May 2004, by Harlan Italy

s.r.l., 33049 San Pietro al Natisone (UD), Italy. Animals were ordered in the weight range of
75-80g (and not 75-99g as indicated in the protocol) and therefore, were supplied slighly

outside the range indicated at order.

Following arrival, the animals were temporarily identified within the cage. A health check was
performed by a veterinarian, All rats were considered healthy. An overall acclimatisation period of
33 days was allowed before the start of treatment during which time the health status of the rats
was assessed by daily observations.

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;
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.

The animals were housed up to 5 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 held absorbent paper
which was inspected and changed 3 times a week.

Drinking water was supplied ad libitum to each cage via water bottles, except as noted in
suction 4.4.

A ccmmercially available laboratory rodent diet (Altromin MT pelleted diet, Altromin,
Lang;: Str. 42, D-3279 Lage, Germany) was offered ad /ibitum throughout the study, except
as noed in section 4.4,

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.

Allocation to groups

On the day of allocation, 7 days prior to the start of treatment for main group animals, all animals
were weighed.

The rats were then allocated to the 5 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 feet and ear notch.
Animals of the main groups were housed 5 of one sex per cage and those of the satellite group 3
per cage. The cages were identified by a label, colour-coded according to group and 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. This resulted in a cage
distribution designed to minimise possible environmental effects (Figure 1). Cages of the satellite
group animals were arranged in 1 rack, separated from the other dose groups. This was a deviation
from the protocol.
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Treatment
Dose levels, group size and identification

Each main group comprised 5 male and 5 female rats. Control and high dose groups included
5 additional animals per sex to be sacrificed after 2 weeks of recovery. One satellite group
for toxicokinetics comprised 9 female animals. The group identification and animal numbers
assigned to the treatment are summarised below:

MAIN GROUPS
Rat numbers
Group Treatment Level Main phase Recovery phase
Number: | (mg/kg/day)+ M F M F
(even) {odd) (even) (odd)
1 0.0 Control | 2-10 1-9 12-20 | 11-19
2 0.5 Low |22-30 ; 21-29
3 2.5 Medium | 32 - 40 31-39
4 8.0 High | 42-50 41-49 52-60 | 51-59
: in terms of test item as supplied
SATELLITE GROUP
Group Treatment Level Rat numbers
Number: (mg/kg) Females (odd)
5 8.0 High 61-77

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

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. The dose was
administered to each animal on the basis of the most recently recorded body weight, and the
volume administered was recorded for each animal.

Duration of treatment

All animals of the ma and recovery groups were dosed once a day for a minimum of 4
consecutive weeks. All animals of the main groups were dosed up until the day before necropsy.
No treatment was given during the recovery period. Satellite group ammals were dosed once
only.
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In vivo observations

Dated and signed records of all activities relating to the day by day running and maintenance of
the study within the animal unit, as well as to the group observations were recorded in the Study
Day Book.

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 to look for dead or moribund animals. At weekends and Public Holidays a similar
procedure was followed except that the final check was carried out at approximately mid-day.

Pre- and post-dose observations (Main groups)

All observations were recorded for individual animals. Examination of individual animals for
signs of reaction to freatment was camied out daily before dosing, immediately after, and
approximately 1 and 2 hours after dosing up to Day 7 of the study. Since no animals showed
any post-dose effects, examinations were reduced to pre-dose, immediately after and
approximately 1 hour after dosing until the end of treatment.

Clinical signs and neurotoxicity assessment (Main groups)

All clinical signs were recorded for individual animals. Once before commencement of treatment
and once a week thereafter each animal was subjected to a detailed clinical examination, which
included an evaluation of neurotoxicity. Animals were examined in an open arena for a period of
three minutes. Observed parameters, described by an evaluation scale, are indicated below:

Removal (from cage): Easy, Difficult, Very difficult

Handling reactivity: Normal, Slight, Moderate, Marked

Lachrymation: Absent, Slight, Marked

Palpebral closure: Absent, Slight, Moderate, Marked ;
Salivation: Absent, Slight, Marked i
Piloerection: Absent, Present )

Rearing: Absent, Intervals of number of times (i.e. 1-3, 47, 8-10)
Spasms; Absent, Tonic spasms, Clonic spasms, Tonic-clonic spasms
Myoclonia: Absent, Present

Mobility impairment: Absent, Slight, Moderate, Marked

Arousal (animal activity): Very slow, Slow, Normal, Moderate, Marked
Vocalisation: Absent, Present

Stereotypies: Absent, Present

Unusual respiratory pattern:  Absent, Present

Bizarre behaviour: Absent, Present

Urination: Absent, Intervals of number of times (i.e. 1-3, 4-6)
Defecation: Absent, Intervals of number of times (i.e. 1-3, 4-6)
Tremors : Absent, Present

RTC Study No.: 27080

Volume I . Page 16



434

43.5

44 -

REDACTED AS TO TRADE NAMES

Gait (one of the following options): Normal
Ataxia (Slight, Moderate, Marked)
Hunched (Slight, Moderate, Severely)
Pronation
Fore limbs drag (Slight, Moderate,
Marked)
Hind limbs drag (Slight, Moderate,
Marked)

All observed parameters, with the exception of the pre-dose, are reported in a group incidence
table. Individual data are not included in this report.

Once during week 4 of treatment and once during week 2 of recovery, an evaluation of sensory
reactivity to stimuli of different modalities (e.g. auditory, visual and proprioceptive stimuli) and
assessment of grip strength were also performed.

Motor activity assessment (MA) (Main groups)

The motor activity of all animals was measured once during week 4 of treatment and week 2 of
recovery by an automated activity recording device. Measurements were performed using a
computer generated random order.

Body weight

All animals were weighed on the day of allocation to treatment groups, on the day that treatment
commenced, weekly thereafter and just prior to necropsy. Satellite group animals were weighed
on allocation and on the day of dosing only.

Food consumption (Main groups)

The weight of food consumed by each cage of rats was recorded weekly following allocation and
the group mean daily intake per rat calculated,

Clinieal pathology investigations (Main groups)

Once during week 4 of the treatment period and again during week 2 of the recovery period,
samples of blood were withdrawn under light ether anaesthesia from the retro-orbital sinus of
all male and female animals, under conditions of food and water deprivation. Once during
weeks 4 of treatment and 2 of recovery individual overnight urine samples were also
collected from the same animals under the same conditions. Before starting urine collection
animals were transferred to metabolic cages {with no water bottles or food) and each aniinal
received approximately 10 mlkg of drinking water by gavage, in order to obtain urine
samples suitable for analysis. Blood samples were collected into tubes containing EDTA
anticoagulant for haematological investigations, heparin anticoagulant for biochemical tests
and citrate anticoagulant for coagulation tests.

Blood samples were collected and analysed in the same order, a computer-generated random cage
order being used.

The measurements performed on blood and urine samples are listed below:
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Haematology

Haematocrit
Haemoglobin
Red blood cell count

Reticulocyte count (not performed as no signs of anaemia were present)

Mean red blood cell volume
Mean corpuscular haemoglobin
Mean corpuscular haemoglobin concentration
White blood cell count
Differential leucocyte count - Neutrophils
- Lymphocytes
- Eosinophils
- Basophils
- Monocytes
- Large unstained cells
Abnormalities of the blood film
Platelets
Prothrombin time

Clinical chemistry

Alkaline phosphatase
Alanine aminotransferase
Aspartate aminotransferase
Gamma -Glutamyltransferase
Urea

Creatinine

Glucose

Triglycerides

Phosphorus

Albumin

Globulin
Albumin/globulin ratio
Total bilirubin

Total cholesterol

Total protein

Sodium

Potassium

Calcium

Chloride

Urinalysis

Appearance

Volume

Specific gravity

pH

Protein ~
Total reducing substances
Glucose

Ketones

Bilirubin

Urobilinogen

Blood
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The sediment, obtained from centrifugation at approximately 3000 rpm for 10 minutes, was
examined microscopically for:

Epithelial cells
Polymorphonuclear leucocytes
Erythrocytes

Crystals

Spermatozoa and precursors
Other abnormal components

Toxicokinetics (Satellite group)

Blood samples were collected at 9 points on the day of dosing from all animals of the
satellite group as indicated in following scheme:

Group | Treatment Animal Number Time points
Number: (mg/ke) (Males) (hours)
61, 63, 65 0,4,24°
5 8.0 67, 69, 71 ©2,8,9
73,75,77 6,48, 168

At each sampling time approximately 0.8 ml blood samples were collected from the tail vein
of each animal as indicated above. Samples were transferred into tubes containing heparin
anticoagulant, centrifuged and the plasma frozen at —20°C. Analysis of the samples was
carried out by the Analytical Chemistry Department of RTC.

Satellite group animals were dosed once only. Satellite group animals were killed at the end
of the last bleeding procedure and no necropsy was performed in these animals.

The following parameters were calculated according to standard non-compartmental
analysis:

Cnz  : maximum observed plasma concentration

Tmax  : time to Cpax

1y : half life

AUC . area under the concentration-time curve calculated by the linear trapezoidal rule

Means, standard deviations and kinetic parameters were obtained using a suitable Microsoft
Excel Worksheet. Values identified in the tables as BLQ were considered as zero in the
calculation of means and standard deviations for plasma levels.

Terminal studies (Main groups)
Euthanasia

All animals were killed by carbon dioxide at the end of the scheduled treatment period and were
subjected to necropsy supervised by a pathologist, as detailed below.

Necropsy

The clinical history of the animal was studied and a detailed post mortem examination was
conducted (including examination of the external surfaces and orifices). Changes were noted and
the requisite organs weighed and the required tissue samples preserved in fixative and processed
for histopathological examination.

Organ weights

From all animals, the organs indicated in Section 4.6.6, were dissected free of fat and weighed.
The ratios of organ weight to body weight were calculated for each animal.
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Tissues fixed and preserved

Samples of all the tissues listed in Section 4.6.6 were fixed and preserved in 10% buffered
formol saline (except eyes which were fixed in Davidson’s fluid; and testes and epididymides
which were fixed in Bouin's solution and all preserved in 70% ethy! alcohol). An exira liver
sample was taken from all main group animals and frozen at —80°C (see section 4.6.7).

Histopathological examination

Tissues listed in Section 4.6.6 were fixed and preserved. After dehydration and embedding in
paraffin wax, sections of the tissues were cut at 5 micrometre thickness and stained with
haematoxylin and eosin. In the first instance, the examination was carried out as detailed
below:

a) Tissues specified in Section 4.6.6 from all animals in the control and high dose groups of the
main phase.
b) Tissue abnormalities from all main groups.

On the basis of the results obtained, in agreement with the Sponsor, the examination was
extended to the liver, seminal vescicles, lungs, thymus and kidneys of low and mid-dose
group animals and to the animals which underwent 2 weeks of recovery.

Annex 1 of the Study Protocol

Organs / Tissues Weight Fixation Microscopic
Preservation _ Examination
Abnormalities v v
Adrenal glands v v v
Bone marrow (from sternum) v 4
Brain ' v v v
Caecum v v
Colon v v
Duodenum 4 v
Eyes v *
Epididymides v 4 4
Heart v v v
Tleum (including Peyer’s patches) v v
Jejunum v v
Kidneys v v v
Liver v v v
Lungs (including mainstem bronchi) v v
Lymph nodes - mesenteric v 4
Lymph nodes ~ cervical v v
Ovaries v v v
Oviducts® v v
Parathyroid glands® v v
Pituitary gland v v
Prostate gland v v
Rectum v v

*: not examined as no signs of toxicity were observed.
®: weighed and preserved with ovaries
®: weighed and preserved with thyroid glands
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Organs / Tissues Weight Fixation Microscopic
Preservation  Examination
Sciatic nerve v v
Seminal vesicles v v
Spinal column v *
Spinal cord v v
Spleen v v v
Stomach v v
Testes v v v
Thymus (where present) v v v
Thyroid v v v
Trachea v v
Urinary bladder v v
Uterus - Cervix v v

*: not examined as no signs of toxicity were observed.
4.6.7  Liver enzymes

Following removal of liver sections for histopathological examination, all remaining tissues
(approximately 4 g, taken from the left lateral lobe) were rinsed in ice-cold physiclogical
saline, then placed into individual packages (one per animal) and immediately frozen in
liquid nitrogen (-80°C).

No analysis of these samples was carried out as it was not requested by the Sponsor.

This was a deviation from the protocol which indicated to carry out these analyses in the case of
treatment-related findings in the liver.

4.7 Statistical analysis

For continuous variables the significance of the differences amongst groups was assessed by
analysis of variance. Differences between each treated group and the control group were assessed
by Dunnett's test using a pooled emor variance. The horr ogeneity of the data was verified by
Bartleit's test before Dunnett's test. If data were found to.be inhomogeneous a Modified t test
(Cochran and Cox) was applied. The mean values, standurd deviations and statistical analysis
were calculated from the actual values in the computer without rounding off.

4.8 Deviations from protocol

Any deviations from protocol are indicated within the text of the report. No deviations
occurred which were considered to have compromised the purpose or integrity of the study.

4.9 Archives

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

All specimens, raw data, records and documentation generated during the course of this study will
be retained within the archive at RTC. The data will be kept for a period of at least 3 years after
which the Sponsor will be contacted for instructions regarding despatch or disposal of the material,
Biological samples will be destroyed shortly after the issue of the Final Report.
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RESULTS
Mortality (Appendix 1)

One female animal dosed at 8.0 mg/kg/day was found dead on Day 28 of treatment
following the bleeding procedure. Clinical signs were seen in this animal on the day of
death. The animal was hypoactive, pale, cold to touch and showed breathing difficulties,
dark urine and semi-closed eyes following bleed and just prior to death. On the basis of the
findings of microscopic examinations, this death may be considered treatment-related.

Pre- and post-dose observations and weekly clinical signs (Open field meashrements)
{Tables 1 and 2)

Daily post-dose observations were limited to tremors, noted in a single male animal dosed at
8.0 mg/kg/day for 1 day only.

Detailed clinical signs with neurotoxicity assessment did generally not show any signs which
could be correlated to the treatment with the test itern. Mobility impairment, slight ataxia and
tremors were noted in 1 male animal dosed at 8.0 mg/kg/day on a single occasion.

Sensory reaction to stimuli and motor activity (Table 3; Appendices 2 and 3)

Neurotoxicity tests and motor activity measurements performed at the end of treatment and
recovery periods did not show changes which could be ascribed to treatment.

Body weight (Figure 2; Tables 4 and 8; Appendix 4)

Body weights were significantly reduced in the high dose animals from Day 15 (7% and 6%
less than controls in the males and females, respectively) up to the end of the treatment
period, when reductions of 20% (main group animals) and 24% (recovery animals) were
noted in the males and 6% (main group animals) and 9% (recovery animals) in the {zmales
when compared to controls. Terminal body weight was also statistically significantly
reduced in the high-dose animals (21% in the males and 11% in the females). Thse
reductions were still evident until the end of the recovery period (up to 25% in the males énd
10% in the females). ‘

Food consumption (Appendix 5)

No significant variations in food consumption were observed during treatment or recovery
periods.

Haematology (Table 5; Appendix 6)

Statistically significant reductions of the white blood cell count (25% less than controls)
were seen in the high-dose males at the end of treatment period. This reduction, though not
statistically significant, was still present at the end of recovery. A dose-related decrement
trend in the neutrophil, basophil and eosinophil values was observed also in the recovery,
even if not statistically significant. A statistically significant reduction in platelets was also
observed in the high dose females (20% less than controls). This difference was no longer
evident at the end of recovery. No toxicological importance was attributed to this or to the
other statistically significant variations observed at the end of treatment or recovery periods,
as they were considered to be incidental.
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Clinical chemistry (Table 6; Appendix 7)

Significant increases of alkaline phosphatase (76% and 78% in the mid and high males, 36%
and 60% in the mid and high dose females), alanine aminotranferase (58% in the high dose
females), aspartate aminotransferase (50% in the high dose males and 42% in the high dose
females), triglycerides (35 and 40% in the mid and high dose males, 51%, 75% and 67% in
the low, mid and high dose females), urea (30%, 22% and 46% in the low, mid and high
dose males, 21% and 24% in the mid and high dose females), and decrease of creatinine
(26% and 29% in the mid and high dose males) were observed in the treated animals when
compared to controls, at the end of the treatment period. Total protein was statistically
significantly reduced in the mid and high dose males (15% and 27% less than controls) and
in the high dose females (reduction of 14%). In addition, variations of electrolytes (increase
of chloride and potassium and decrease of calcium) were observed in the animals from all
treated groups. Most of the values of clinical pathology parameters recorded for animal No.
27080043 were not included in the calculation of the above percentages, as these were so
high to upset the means. Usually, the observed changes showed a dose-related trend. The
majority of the observed changes were still present at the end of the recovery period. The
toxicological significance of the above changes was amply supported by the changes
observed in the liver and kidneys at histopathological examination.

Although some of the observed changes (triglycerides and urea increases and electrolyte
variations) were also evident in the animals dosed at 0.5 mgkg/day, they were not
considered to be adverse, being of lower severity when compared to those observed at the
higher dose levels and within the normal range of historical control data.

Urinalysis (Table 7; Appendix 8)

A dose-related increase of urine volume, statistically significant in the mid and high-dose
groups (35% and 59% greater than controls), was noted in the treated females at the end of
the treatment period. A slight reduction of protein was also observed in the high dose
animals at the end of treatment. These changes were still evident at the end of recovery.

Toxicokinetic analysis (Figure 3; Addendum IV)

Detectable plasma levels of the test item were measured between 2 and 168 hours after
dosing in the animals dosed at 8.0 mg/kg. The maximum plasma level (Cna) Was 16050.0
ng/ml, Cpux Was measured 6 hours after dosing (tmex). A half-life (%) of approximately 58
hours was estimated. The AUC.;6s Was calculated to be 873415 ng/mlh and the AUCg
was calculated to be 1069642 ng/mlh.

Organ weights (Tables 9 and 10; Appendices 9 and 10)

Dose-related, statistically significant increases in absolute and relative liver weights were
noted in all reated males (27%, 54% and 34% greater than controls for absolute, 21%, 53%
and 70% for relative) and females (21%, 38% and 43% greater than controls for absolute
weights, 39% and 62% in mid- and high dose groups for relative weights) at the end of the
treatment period. These increases were still present at the end of the recovery period.
Statistically significant reductions of the absolute (42% in the high dose males, 21% and
39% in the mid- and high dose females) and relative (27% in the high dose males, 21% and
32% in the mid- and high dose females) weights of the spleen werg also observed at
termination of the treatment period.
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In addition the absolute and/or relative weights of the thymus were reduced in high dose
animals (relative showing a reduction of 57% in the males) and the relative weights of the
thyroid and testes were significantly increased in the high dose animals at the end of
treatment. Also a statistical significant increase in the weight of the kidneys was observed in
the high dose males.

Some of these organs (liver, kidneys, testes and thymus) still showed statistically significant
differences from controls at the end of recovery.

These changes, supported by findings observed at macroscopic and microscopic examination
of these organs, were regarded as an effect of the treatment with the test item, which was not
reversible over a 2 week recovery period. No other significant changes were observed.

Macroscopic observations (Table 11; Appendix 11)

The most relevant changes, observed at necropsy of the early decedent animal, were
incomplete collapse of the lungs considered to be an agonal phenomenon, and pale colour of
the liver and pancreas and a scab on the head.

Enlargement of the liver, sometimes accompanied by swollen shape of the organ, was
reported in 4/5 males and 1/5 females from both groups 3 and 4. Decreased size of the
thymus was seen in 4/5 group 4 males and 1/5 group 4 females. Decreased size of the
seminal vesicles was reported in 2/5 males from the same group.

The above described changes were still evident in the freated males, killed after the 2-week
recovery period, when enlargement of the liver was described in all group 4 males and
decreased size of the thymus was reported in 4/5 males. Decreased size of the seminal
vesicles was observed in 1 group 4 animal.

The remaining changes reported in the animals sacrificed after completion of the scheduled
test periods and in the unscheduled dead animal were considered to be incidental or
spontaneous in origin.

Microscopic observations (Table 12; Appendix 11)

Unscheduled death: The most important changes observed in the animal which was found
dead on day 28 of the study were observed in the liver where multifocal, moderate
haemorrhage, moderate hepatocytic hypertrophy and single cell apoptosis/necrosis were
reported; in addition the following changes were seen, moderate atrophy of the thymus and
mild lymphoid depletion of the the spleen; mineralization in the cortico-medullary junction
of the kidney; acinar cell apoptosis in the pancreas; ulceration and presence of scabs from the
sample of skin taken from the head.

Final sacrifice: treatment-related changes were noted in the liver, lungs, thymus, kidneys and
seminal vesicles of high and mid-dose group animals, sacrificed after 4 weeks of treatment.
These changes were described as follows:

Liver: panlobular hepatocytic hypertrophy, suggestive of an adaptive change, was observed
in all high and mid-dose group animals. In the high dose group mainly, this finding was
occasionally accompanied by hepatocytic vacuolation, single cell necrosis/apoptosis and
increased incidence and severity degree of bile duct proliferation and inflammatory cell foci,
when compared to the values reported in the controls.

These two last changes were considered linked to an Inflammatory response to the liver cell
damage and regarded as reaction and repair processes.

Lungs: aggregation of alveolar macrophages was seen in the lungs of 4/5 high dose and 1/5
mid-dose males and in 3/5 high dose females. Such a finding could be possible suggestive of
a phospholipidosis condition. Only 1 control animal showed this finding, but it was
considered part of a chronic inflammatory process, also characterised by bronchial and
alveolar haemorrhage, oedema and eosinophilic infiltrates.
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Thymus: slight to moderate thymus atrophy was observed in 5/5 males and 3/5 females from
the high dose group and 1/5 mid-dose group males. This lesion showed a higher severity
degree in the males, when compared to female animals and could be considered a secondary
effect due to the poor general condition of the animals,

Seminal vesicles: colloid depletion was described in 5/5 high dose treated males. Also this
change could be considered a secondary effect due to the poor general condition of the
~animals. Colloid depletion was also observed in one control animal, but it was associated
with unilateral testicular aplasia and it was therefore considered expression of spontaneous
pathology.

Kidney: foci of mineralization were observed in the papilla, medulla or cortical-medullary
Jjunction of the kidneys from 4/5 high dose and 1/5 mid-dose group females.

Recovery sacrifice: only a partial remission of the changes considered related to the
administration of the test item, represented by a reduction in the incidence and/or severity
level, was noted in the treated animals, killed after the 2-week recovery period. Some of the
treated animals still showed both adaptive and degenerative changes described in the liver,
like hepatocytic hypertrophy, hepatocytic vacuolation and single cell apoptosis/necrosis.
Aggregations of alveolar macrophages were still visible in the lungs of 2/5 males. Thymic
atrophy was again reported in 5/5 males and in 3/5 females, Colloid depletion was described
in the seminal vesicles of 2/5 males only. Focal mineralization was still observed in the
various zones of the kidneys from 2/5 treated females.

The remaining changes observed in all the tissues/organs examined were considered to be
spontaneous or incidental in origin.
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6. CONCLUSION

The oral toxicity of | EGNGG e civen by daily
administration to rats at dosages of 0.5, 2.5 and 8.0 mg/kg/day has been investigated over a
period of 4 weeks and possible recovery from any treatment-related changes over a 2 week
recovery period. '

No significant clinical signs or post-dose reactions were observed during the “in-life” phase
of the study. Slight reductions in body weight gain were noted in the high dose animals,
mainly in the males. These resulted in a reduced body weight of the high dose animals when
compared to controls. Body weights were statically significantly reduced also at the end of
the recovery period.

A reduction in white blood cell count was observed in the high dose males at the end of
treatment and recovery periods. This reduction was slight and limited to one sex. However, it
was considered a treatment-related change, as it could be correlated to the thymus atrophy
observed in all male animals from the high-dose group.

A number of clinical chemistry parameters showed changes at the end of treatment, mainly
in the mid- and high dose animals (total cholesterol and creatinine decreases were evident
only in the males). Most of the observed variations were still evident at the end of recovery.
Some of the observed variations were still present only in the males at the end of recovery.
These changes were a clear indication of a toxic effect of the test item to the liver, supported
by the post-mortem findings reported for this organ.

The absolute and relative weights of the liver were significantly increased in animals of both
sexes from all treated groups at the end of treatment and recovery periods. The increase of
the liver weights noted in the low-dose group animals (0.5 mg/kg/day), although not
supported by any significant microscopic change, was an indication of some treatment-
related effect. Weights of the thymus and spleen were significantly reduced in males and
females from mid and/or high-dose groups. In addition, weight of thyroid was increased in
high dose animals, while those of the kidneys and testes were increased in high-dose males.
These changes were not reversible at the end of the 2 week recovery period.

The toxicological significance of the above quoted changes was definitely supported by the
changes observed at post morfem examination. Enlargement of the liver, sometimes
accompanied by swollen shape of the organ, was reported in the majority of the mid and
high-dose males and in individual females of the 2 higher dose groups. Decreased size of the
thymus was also seen in the high dose animals (mainly in the males).

Treatment-related changes were noted microscopically in the liver, lungs, thymus, kidneys
and seminal vesicles of high and mid-dese dose group animals. The liver was the most
affected organ.

Panlobular hepatocytic hyperirophy suggestive of an adaptive change, was observed in all
high and mid-dose group animals. In the high dose group mainly, this finding was
occasionally accompanied by hepatocytic vacuolation, single cell necrosis/apoptosis and
increased incidence and severity degree of inflammatory cell foci and bile duct proliferation,
when compared to the values reported in the controls. These two last changes were
considered linked to an inflammatory response to the liver cell damage and regarded as
reaction and repair processes. The observed findings were of lower severity and incidence in
ferale animals.

Thymus atrophy was observed in the high dose animals and in the mid-dose males. This
lesion showed a higher severity degree in the males, when compared to female animals and
could be considered a secondary effect due to the poor general conditions of the animals, as
well as the colloid depletion of seminal vesicles, noted in all the high dose males.

Foci of mineralization were observed in the kidneys from the mid and high-dose females.
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Aggregation of alveolar macrophages was seen in the lungs of the high dose animals and in
the mid-dose females. Such a finding could be possibly suggestive of a phospholipidosis
condition.

Only a partial remission of these changes, represented by a reduction in incidence and/or
severity, was noted at the end of recovery.

On the basis of these results, signs of an evident toxic effect of the test item were seen at the
2 higher dose levels (2.5 and 8.0 mg/kg/day). Most of the observed effects were not
reversible over a 2 week recovery period in the high dose animals. The males appeared to be
more sensitive than females to the test item. Slight effects, although less severe when
compared to those observed at the higher dose levels and generally within the normal range
of historical control data, were also observed at the low dose level (0.5 mg/kg/day). These
were not considered adverse, but they were the first step of a dose-related effect which
became adverse at the 2 higher dose levels investigated (2.5 and 8.0 mg/kg/day). Therefore,
none of the dose levels investigated may be considered a No Observed Effect Level (NOEL)
in this study.
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I ¢ EEK ORAL TOXICITY STUDY IN RATS FOLLOWED

REDACTED AS TO TRADE NAMES

BY A 2 WEEK RECOVERY PERIOD

FIGURE 1 - Group and cage arrangement on battery

STUDY NO.: 27080

RTC Study No.: 27080

MAIN PHASE
Group Treatment Level Rat numbers Cage numbers
Number: (mg/kg/day)+ M F M F
(even) (odd)
1 0.0 Control 2-10 1-9 1 7
2 0.5 Low 22-30 | 21-29 3 9
3 2.5 Medium | 32-40 | 31-39 4 10
4 8.0 High 42-50 | 41-49 5 11
RECOVERY PHASE
Group Treatment Level Rat numbers Cage numbers
Number: (mg/kg/day)+ - M F M F
. (even) (odd)
1 0.0 Control | 12-20 | 11-19 2 8
4 8.0 High 52-60 | 51-59 6 12
+: in terms of test item as supplied
No treatment was given during the recovery period.
SATELLITE GROUP
Group Treatment Level Rat numbers Cage numbers
Number: (mg/kg)t Females (odd)
5 8.0 High 61-77 13-15
+: in terms of test item as supplied
MAIN PHASE
Group/Sex
Cage no.
Males Females
1M 4M* IF 4F*
1 6 7 12
2M 2F
3 9
M 3F
4 10
4aM 4F
5 11
M 1F*
2 8
R =Recovery
Volume I Page 28
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4 WEEK ORAL TOXICITY STUDY IN RATS FOLLOWED
BY A 2 WEEK RECOVERY PERIOD

FIGURE 1 - Group and cage arrangement on battery
STUDY NO.: 27080
RECOVERY PHASE

Group/Sex
Cage no.

Males Females

MR IFR

am*t 4R

SATELLITE GROUP

Group/Sex
Cage no.

Females

SF

13
5F

14
SF

15
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