CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
21-881

PHARMACOLOGY REVIEW(S)



Reviewer: Ke Zhang NDA No. 21.881

DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH

PHARMACOLOGY/TOXICOLOGY REVIEW AND EVALUATION

NDA NUMBER: 21,881

SERIAL NUMBER: 000

DATE RECEIVED BY CENTER: July 10, 2005
DRUG NAME: , Moviprep

INTENDED CLINICAL POPULATION: Patients undergoing colonoscopy,

SPONSOR: Norgine B.V.
United Kingdom

DOCUMENTS REVIEWED: Vol. 1-36

REVIEW DIVISION: Division of Gastroenterology Products
(HFD-180)

PHARM/TOX REVIEWER: Ke Zhang, Ph.D.

PHARM/TOX SUPERVISOR: Jasti Choudary, B.V.Sc., Ph.D.

DIVISION DIRECTOR: Brian Harvey, M.D., Ph.D.

PROJECT MANAGER: Ms Tanya Clayton

Date of review submission to Division File System (DFS):

February 24, 2006



Reviewer: Ke Zhang

NDA No. 21,881

TABLE OF CONTENTS

EXECUTIVE SUMMARY ...ocoiiiiiriiiniccineeienneescssssnnssrsesssssessssessessssssesessesssssissenes 3

2.6 PHARMACOLOGY/TOXICOLOGY REVIEW.......cccovnirnrinierenerieeeseesserensans 5

2.6.1 INTRODUCTION AND DRUG HISTORY

2.6.2 PHARMACOLOGY

2621
2622
2623
2624
2625

2.6.4 PHARMACOKINETICS/TOXICOKINETICS

2.6.4.1

2.6.6 TOXICOLOGY
2.6.6.1°

2.6.6.2
2.6.63
2664
2.6.6.5
2666
2.6.6.7
2.6.6.8

BIHEef SUMMATY ...t 9
Primary pharmacodynamics...........o.cccocoiiriiniiiees oo 10
Secondary pharmacodynamiCs. .........oc.ooooiioiiiiiis oo 12
Safety pharmacoioZy ..o e 12
Pharmacodynamic drug interaCtions ..o oo 12

Brief SUMMIAIY ..o e 12

Overall toXiCOIOZY SUIMIMAIY.....c..iii it 13
Single-doSe tOXICITY ...oviviiiio i e 13
Repeat-dose tOXICILY ..o oo 14
Genetic tOXICOIOZY ...vvvevirieairio e ettt s 41
CarCINOZENICIEY ... oottt ettt e s e e 60
Reproductive and developmental toXicology .........cco.oov oo 78
Local tolerance. ..o e et 117
Special toxicology STUIES ......o.ooiiiiiiii e 117

.............................................................

...................................................................................................

......................................................

...........................................................................................................

...........................................



Reviewer: Ke Zhang NDA No. 21.881

EXECUTIVE SUMMARY

I. Recommendations
A. Recommendation on approvability:
From a preclinical standpoint, approval of ‘moviprep for bowel

cleansing prior to colonoscopy w-_ ——
— ~— 185 recommended.

B. Recommendation for nonclinical studies: None.
C. Recommendations on labeling:

SponSor should be asked to revise the labeling as recommended.

II. Summary of nonclinical findings
A. Brief overview of nonclinical (toxicology) findings:

In the pre-NDA meeting with the sponsor held on July 28,
2004, the sponsor agreed to conduct 2-week repeated dose
toxicity studies with moviprep in rodents and nonrodents . Iin
addition, the Division agreed that the sponsor will submit the
following studies with movicol: 90-day oral toxicity studies in
rats and dogs, genotoxicity studies and Segment T fertility and
reproductive toxicity study in rats, and Segment II teratology
studies in rats and rabbits.

The toxicity profiles of moviprep were characterized in 2-
week oral toxicity studies in rats and dogs. The toxicity
profiles of movicol were characterized in 90-day oral toxicity
studies in rats and dogs. The results indicated that the kidney
was the target organ of toxicity in rats based on the changes of

the clinical chemistry and the kidney weight. In dogs, the
major treatment related toxicity was decreased terminal body
weight gain, emesis, diarrhea, and salvation. The results

suggested that the gastrointestinal tract was the target organ
of toxicity in dogs based on the clinical signs of toxicity
including emesis, diarrhea amd smalvation. The toxicity
profiles of moviprep and movierl were similar.
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Movicol was not teratogenic in the Segment II teratology
studies in rats and rabbits.

Movicol was not .genotoxic in the Ames test, the mouse
lymphoma cell (L5178Y TK*") forward mutation assay at tk locus,
and the mouse micronucleus test.

Both 'sodium ascorbate and ascorbic acid were not mutagenic
in the mouse lymphoma cell (L5178Y TK*") forward mutation assay
at tk 1locus (Cancer Letters, 14:151-158, 1981). Ascorbate
induced a dose-dependent increase in sister-chromatid exchanges
in Chinese hamster ovary cells and in human lymphocytes and
increased the inhibition of DNA synthesis in Hela cells
(Mutation Research, 60:321-327, 1979) . Ascorbate induced
mutation at HGPRT locus in Chinese hamster cells (Cancer
Letters, 8:299-305, 1980).

A NTP study report (NTP-81-140) of carcinogenesis biocassays
with L-ascorbic acid indicatd that L-ascorbic acid was not
carcinogenic in mice and in rats.

B. Pharmacologic activity:

Moviprep contains polyethylene glycol 3350, sodium sulfate,
sodium chloride, potassium chloride, sodium ascorbate, and
ascorbic acid. All these ingredients contribute to the overall
osmolarity of moviprep and thus are considered as the active
ingredients. The sponsor did not conduct any in wvivo
pharmacology studies with moviprep. However, it 1s expected
that PEG 3350 -along with other ingredients in moviprep can
increase the water content of the stool and produce a voluminous
liquid stool when given orally.

C. Nonclinical safety issues relevant to clinical use: None.
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PHARMACOLOGY/TOXICOLOGY REVIEW

2.6.1 INTRODUCTION AND DRUG HISTORY

NDA number: 21,881
Review number: 01
Sequence number/date/type of submission: July 10, 2005
Information to sponsor: Yes ( ) No (x)
Spongor and/or agent: Norgine B.V.
United Kingdom

Manufacturer for drug substance:
Manufacturer for Pouch A and Pouch B

Norgine B.V.
United Kingdom

Reviewer name: Ke Zhang

Division name: Division of Gastrointestinal and Coagulation
Drug Products

HFD #: 180

Review completion date: February 24, 2006

Drug: Moviprep for oral solution.

Moviprep contains polyethylene glycol 3350 (PEG 3350), sodium
sulfate, sodium chloride, potassium chloride, aspartame,
acesulfame potassium, lemon flavor, sodium ascorbate

and ascorbic acid.

The structure, molecular formula and molecular welight of PEG
3350 are presented below.



Reviewer: Ke Zhang NDA No. 21.881

Structural formula: H-{ O - CHy - CHy ) - OH

Where 'n’ represents the average number of oxyethylene groups
Molecular formuia: H{CaH 4O, OH

Average molecular weight: 3350 (n=76)

The structure, molecular formula and molecular weight of
ascorbic acid are presented below

Molecular formula; . CaHsOs

Molecular weight: 176.12

The structure, molecular formula and molecular weight of sodium
ascorbate are presented below

6
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Molecular formula: CeH7Nals

Molecular weight: 198.12.

Relevant INDs/NDAs/DMFs: IND 63,268 and IND 67,947

Drug class: Bowel cleansing agent for use prior to colonoscopy,

Intended clinical population: Patients undergoing colonoscopy,

Indication: Moviprep is indicated. for bowel cléansing prior to
colonoscopy

Clinical formulation:

Table 1: Qualitative and Quantitative C
MOVIPREP Pouch A

imposition of

Component Reference {o Function - Quandity per
, . Quality Standard _ o Pouch(g)
Polyethylene Glycol 3350, NF NF , Active Ingredient  100.00
Sodium Sulfale  USP u%g o Active Ingredient | 7.500
P

Sodium Chioride, USP UBF Active Ingredient 2 691
Potassium Chioride, USF : Ugr | Active Ingredient 1015

Aspartame, NF N Swestener e
Acesulfame Polassium, NF : Swestener T
Lemon Flavor — ouse standard | Flawor —

Total

R
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Component Function Quantity per
, Pouch (4]

Ascorbic Acld, USP_  Ative Ingredient | 4,700

Sodium Ascorbate, USP | USP Agtive ingredient | 5.900

Total ' . 18.800

Moviprep solution is prepared by emptying the contents of one
pouch A and one pouch B into a container and adding one liter of
lukewarm water into the container. After consuming the first
liter, the procedure should be repeated with the second pouch A
and pouch B. The recommended dose for adults is 2 liters of the
moviprep solution.

Route of administration: Oral solution.

Disclaimer: Tabular and graphical information are constructed
by the reviewer unless cited otherwise.

Data reliance: Except as specifically identified below, all
data and information discussed below and necessary for approval
of NDA 21,881 are owned by Norgine B.V.or are data for which
Norgine B.V. has obtained a written right of reference. Any
information or data necessary for approval of NDA 21,881 that
Norgine B.V. does not own constitutes published literature.

Appears This Way
On Original
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- Studies reviewed within this submisgion:

Type of Study Study # Lot # lab Page #
Pharmacology 9
Pharmacokinetics: None 12

Subacute/subchronic/chronic Toxicity:

2-week oral toxicity study with moviprep in rats 18290/04 Do2 1 15
90-day oral toxicity study with movicol in rats 17513/03 112803 1 18
2-week oral toxicity study with moviprep in dogs 18291/04 D02 1 31
90-day oral toxicity study with movicol in dogs 17520/03 112803 1 34

Genetic Toxicity:

Movicol:
Ames test 22722 27428 L 41
Mouse lymphoma cell (L5178Y/TK'’) forward 22825 27428 1 49

mutation test at TK locus

Mouse micronucleus test with H276/95 22924 27428 1 52
Ascorbate:

Mouse lymphoma mutation test in L5178Y TK+/- published ] 54
cells report

DNA synthesis inhibition and sister-chromatid published R — 57
exchange tests report

Mutation test at HGPRT locus in Chinése hamster published ————e e 59
ovary cells : report

Reproductive Toxicity:

Movicol:
Oral segment I fertility and reproductive study . 17521/03 112903 1 78
in rats
Oral segment II teratology study in ratsg 17522/03 | 112903 1 86
Oral segment II teratology study in rabbitsg 17524/03 112903 L 103
Carcinogenicity:
PEG 4000
A 2-year dietary carcinogenicity study in rats pubiished 60
reporh

Ascorbate
2-year dietary carcinogenicity studies in mice published R 62
and rats report

1 =

2.6.2 PHARMACOLOGY

2.6.2.1 Brief summary

Moviprep contains polyethviene glycol 3350, sodium sulfate,
sodium chloride, potassium chlovide, sodium ascorbate, and
ascorbic acid. All these ingredients contribute to the overall
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osmolarity of moviprep and thus are considered as the active
ingredients. The sponsor did not conduct any in vivo
pharmacology studies with moviprep. However, it 1s expected
- that PEG 3350 along with other ingredients in moviprep can
~increase the water content of the stool and produce a voluminous
liquid stool when given orally.

2.6.2.2 Primary pharmacodynamics

Mechanism of action:

Moviprep contains polyethylene glycol 3350, sodium sulfate,
sodium chloride, potassium chloride, sodium ascorbate, and
ascorbic acid. The sponsor determined the osmolarity of each of
these ingredients in moviprep. The results were summarized in
Table 6 on page 14 in Volume 1.4. This table ig attached below.

Appears This way
On Or iginal
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Table 6: Comparison of Theoretical and Measured Osmolarity of E’#”IQ‘&’IPRE?@
and its Components (Ref. 1)

Theoretical Measured Measured

Osmolarity Osmolarity Osmolarity
{(Norgine Ltd) (Pilot Data)
mOsm/L mOsm/L mOsm/L,
TPEG 3330 o " T

§

Sodium Sulphate ;
/—'—“—‘

Sodium Chlonde

Potassium Chloride
D Acesulfame K

Aspartame

Lemon Flavour

Sum Sachet A |

Ascorbic Acid

Sodium Ascorbate

! Sum Sachet B

D Sachat B

S Sum oof Sachet A and
B combined o
i

Sachet A and B
combined

NP = Not performed

It appears that PEG 3350, sodium zulfate, sodium chloride,
potassium chloride . sodium ascorbate, and ascorbic acid can
contribute to the "verall osmelarity +f moviprep and thus are
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considered as the active ingredients.

P

The results indicated that

The results were presented in Table .
1 on page 11 in Volume 1.2 and this table is attached below.

TABLE L
COMPARISON OF MEASU I{EI} VS, CALCULATED OSMOLARITY
Calculated
lngredients in Solution' Measured Osmelarity | Theoretieal
{at MOVIPREP levels) {averape m{sm/l) Osmalarity
mOsm/l)
P$dy ??53 -_ . -—_
;EJE(J 335 o wgm and NaCl — [
| PEG 3330, Nap 5Oy, NaCl and KCI - ‘ e

The sponsor did not conduct any in vivo pharmacology studies
with moviprep.

2.6.2.3 Secondary pharmacodynamics: None

2.6.2.4 Safety pharmacology: None

2.6.2.5 Pharmacodynamic drug interactions: None

2.6.4 PHARMACOKINETICS/TOXICOKINETICS

No pharmacokihetic studies were conducted with moviprep.
Toxicokinetic data with moviprep or movicol were presented with
the toxicity studies.

The toxicokinetic results of the 2-week oral toxicity study in
rats with moviprep indicated that the plasma AUC level of
ascorbic acid was approximately 105, 113, and 200 pg.hr/ml

(males) or 47, 48, and 107 ug hi/ml ifemales) on day 1 following
oral doses of 5, 10, and 20 g/ka/day, respectively and the
plasmal level of ascorbic acid wag declined with a terminal half

life ranging from approximately % to 24 hours.
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The toxicokinetic results of the 2-week oral toxicity study in
dogs with moviprep indicated that the plasma AUC level of
ragcorbic acid was approximately .161, 201, and 230 mpg.hr/ml
(males) or 168, 220, and 235 ug.hr/ml (females) on day 1
following oral doses of 5, 10, and 20 g/kg/day, respectively and
the plasmal level of ascorbic acid was declined with a terminal
half life ranging from approximately 4 to 20 hours.

2.6.6 TOXICOLOGY

2.6.6.1 Overall toxicology summary:

The toxicity profiles of moviprep were characterized in 2-

week oral toxicity studies in rats and dogs. The toxicity
profiles of movicol were characterized in 90-day oral toxicity
studies in rats and dogs. The results indicated that the kidney
was the target organ of toxicity in rats based on the changes of
the clinical chemistry and the kidney weight. In dogs, the
major treatment related toxicity was decreased terminal body
weight gain, emesis, diarrhea, and salvation. The results

suggested that the gastrointestinal tract was the target organ
of roxicity in dogs Dbased on the clinical signs of toxicity
including emesis, diarrhea, and salvation. The toxicity
profiles of moviprep and movicol were similar.

Movicol was not teratogenic in the Segment II teratology
studies in rats and rabbits.

Movicol was not genotoxic in the Ames test, the mouse
lymphoma cell (L5178Y TK'/") forward mutation assay at tk locus,
and the mouse micronucleus test.

Both sodium ascorbate and ascorbic acid were not wmutagenic
in wouse lymphoma L5178Y TK+/- <cell mutation assay (Cancer
Letters, 14:151-158, 1981). Ascorbate induced a dose-dependent

increase in sister-chromatid exchanges in Chinese hamster ovary
cells and in human lymphocytes and increased the inhibition of
DNA synthesis in Hela <cells (Mutation Research, 60:321-327,
1979) . Ascorbate induced mutation at HGPRT locus in Chinese

hamster cells {(Cancer Letters, 8:299-305, 1980) .

A NTP study report (NTP-81-140) cof carcinogenesis bioassays
with L-ascorbic acid indicatd that L-ascorbic acid was not
carcinogenic in mice and in rats. '
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2.6.6.2 Single-dose toxicity: Nomne.

2.6.6.3 Repeat-dose toxicity

Some toxicity studies were conducted with movicol. Movicol does
not contain ascorbic acid and sodium ascobate. The formulations
of moviprep and movicol are listed below.

MQV%PR ,, Fouch A
Campanent Reference to Function | Quantity per
Quality Standard | _Pouch (g)
Polyethylene Glycol 3350, NF NE Active Ingredient  100.00
Sodium Sulfale —— USSP | USP , Active Ingredient . 7.500
Sodium Chioride, USF ugp | Active Ingredient 2,697
Potassium Chioride, USP UsP Active Ingredient 1.015
Aspartame, NF ' NF | Swestener L
Acesulfame Patassium, NF NF . Sweetener —
“Lemon Flavor ] in-house standard | Flavor e
Total .  111.886

f MOVIPREP Pouch B

Component Reference to Function | Quantity per
Quality Standard | | Pouch (g)
Ascorbic Acid, USP UspP | Astive Ingredient | 4,700
‘Sodium Ascorbate, USF | USP | Active Ingredient | 5.800
Total AU 10.600
Appears This Way
On Original
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Table 35.1 MOVICOL® Formulation
1ﬂgl“€:£§léﬂt . ' ) Amonnt

Sodipm Chlonde USP

Sodunm Bicarbonate U sP

RN

Acesulfame potassinm

Potassium Chloride LUISP A —
Gt g Oy ——tn—te,

Lemon-hime flavoring

Two-Week Oral Toxicity Study of Moviprep in Rats
(18290/04)

Testing Laboratory: [:i ;i}

Study Start and Completion Dates: August 23, 2004 and
April 12, 2005

GLP and QAU Compliance Statement: Sponsor included a statement
of compliance with GLP regulations and a quality assurance
statement.

Animals: Male (150-190 g, ~5 weeks old)
Female (121-162 g, ~5 weeks old)
CD/ =~ :CD; =—— rats

Drug Batch No.: D02

Methods: To assess the repeated dose toxicity of moviprep in
rats, moviprep was given by oral gavage to rats (10/sex/group)
at 0, 5, 10, and 20 g/kg/day (30 ml/kg). Moviprep was dissolved
in the tap water. The dose selection was based on the results
of the 90-day oral toxicity study with movicol (study
#17519/03) . In this study. the high dose of 60/50 g/kg/day was
lethal. The terminal kody weight gain was decreased by 18% and
26% 1in the mid (40 g/kg/day) and high (60/50 g/kg/day) dose
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males, respectively. In the current stlidy, clinical signs of
toxicity and mortality were observed daily. Body weights were
recorded weekly. Food consumption was recorded weekly.

Ophthalmological examination was performed at termination.
Hematology, clinical chemistry and urinalysis were performed at
termination. The following organs were weighed at necropsy for
all animals: adrenals, brain, heart, kidneys, liver, lungs,
lymph nodes, ovaries, pituitary, spleen, testes, thyroids, and
thymus. Histopathological examination was performed on the
following tissues from all animals: adrenals, aorta, bone, bone
marrow, brain, cecum, epididymides, eyes, heart, ileum,
intestine, kidneys, liver, -lungs, lymph nodes, mammary gland,
esophagus, sciatic nerves, ovaries, pancreas, parathyroids,
pituitary, prostate, salivary gland, seminal vesicles, skeletal
muscle, skin, spinal cord, spleen, stomach, testes, thymus,
thyroids, trachea, urinary bladder, uterus, uterus, vagina, and
togue. Plasma levels of ascorbic acid were determined on days
1 and 14 in the satellite animals at pre-dose, 0.5, 1, 2, 4, and
8 hours after dosing.

Results:

1. Clinical Signs of Toxicity: Soft feces were noted in the
high dose animals.

2. Mortality: Two high dose animals (one male and one female)
were found dead on days 12 and 13. The deaths were considered
as treatment related but the cause for the deaths was not known.

3. Body Weight: The average initial and final body weights of
the control animals were 168 g and 255 g (males) or 146 g and
192 g (females), respectively. There were no <lear treatment
related changes.

4. Food Consumption: The average food consumption of the
control animals were 91-101 g/kg/day (males) or 110-114 g/kg/day
(females) . The average food consumption of the control animals

were 19-21.4 g/animal/day (males) or 18.6-19.3 g/animal/day
(females) based on the average body weight of 0.212 kg for males
and 0.169 kg for females. Food consumption was lower in the mid
and high dose groups than that in the control. The results were
presented in a table on page 48 in Volume 1.7 and this table is
attached below.
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Changes of foed consumption compared 10 the Contral e %

T

Girpup 4 120 a'kg

Group 3 110 gikg! ]
Tast waek
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i
“* gratistically sigmtesnt atp £ 007
5. Ophthalmology: There were no treatment-related eye lesions.
6. Hematology: There were no treatment related changes
7. Clinical Chemistry: Slight increase in bilirubin, urea, and
alanine aminotransferase (ALAT) was noted in the high dose
group. The results were summarized in a table on page 51 in

Volume 1.7 and this table is attached below.

Changes in bischemical parameters compared to the Coetrol group on Tegt Day 18

Diferanne 1o the Contel in %)

Parsineter Group 3 110 gihgl Group 4 {20 g/logl
rnales é formsies 1ies famales
Bifirbin o1al riE ; rors LR ¥
Ol IV <37 Iatdats) i
Porassiam 157 & 5 140G

S5 ]

8. Urinalysis: Slight increase in specific gravity was noted in
the mid and high dose groups. :

9. Organ Weights: Increase in the kidey weight was noted in the
high dose group. The results were gummarized in a table on page
54 in Volume 1.7 and this table 1s attached below.
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10. Gross pathology: There were no treatment related changes

11. Histopathology: There were no treatment related changes

12. Toxicokinetics: The plasma level of ascorbic acid was
summarized in a table on page 56 in Volume 1.7 and this table is
attached below.

Bscorbic seid
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The results indicated that the plasma level of ascorbic acid was
increased with the dose and not accumulated over time during the
2-weeks of treatment.

In summary, moviprep was tested orally in rats at 0, 5,
10, and 20 g/kg/day for 2 weeks. Major treatment related
changes were observed mainly at the. high dose of 20 g/kg/day.
These included mortality, increase 1in Dbilirubin, urea, and
kidney weight. The kidney was the target organ of toxicity
based on. the changes of the clinical chemistry and kidney weight
(no treatment related histopathological changes in the kidney) .

90-day Oral Toxicity Study of Movicol in Rats
(17519/03)

Testing Laboratory: [:‘ ”7

—J

Study Start and Completion Dates: February 10, 2004 and
April 29, 2005

GLP and QAU Compliance Statement: Sponsor included a statement
of compliance with GLP regulations and a guality assurance
statement.

Animals: Male (136-171 g, ~5 weeks old)
Female (125-155 g, ~5 weekg old)
CD/ mmam:CD/ = . rats

Drug Batch No.: 112803

Methods: To assess the repeated dose toxicity of movicol in
rats, movicol was given by oral gavage to rats (15/sex/group) at
0, 5, 20, and 30/25 g/kg twice a day (10, 40, and 60/50
g/kg/day) for 90 days. The high dose of 60 g/kg/day was reduced
to 50 g/kg/day (25 g/kg twice a day) from day 22 onwards due to
increased mortality in this group. Movicol was dissolved in tap
water and 40 ml/kg was given per administration (80 ml/kg/day).
The dose selection was based. on the regults of a 7-day dose-
ranging study (study #17198/03) . In this study, the high dose
of 60 g/kg/day was maximum feasgsible dose In the current study,
clinical signs of toxicity and mortality were observed daily.

19
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Body weights were recorded weekly. Food consumption was
recorded weekly. Ophthalmological examination was performed at
the end of week 4. Hematology, c¢linical chemistry, and
urinalysis were performed at the end of week 4 and at
termination. The following organs were weighed at necropsy for
all animals in the control and high dose group and all
prematurely deceased animals: adrenals, brain, heart, kidneys,
liver, 1lungs, lymph nodes, ovaries, pituiltary, spleen, testes,
thyroids, and thymus. Histopathological examination was
performed on the following tissues for all animals: adrenals,
aorta, bone, bone marrow, Dbrain, cecum, epididymides, eyes,
heart, ileum, intestine, kidneys, 1liver, lungs, 1lymph nodes,

mammary -gland, esophagus, sciatic mnerves, ovaries, pancreas,
parathyroids, pituitary, prostate, salivary gland, seminal
vesicles, skeletal muscle, skin, spinal cord, spleen, stomach,
testes, thymus, thyroids, trachea, wurinary Dbladder, uterus,
uterus, vagina, and togue. Some ,organs or tissues were also
examined histopathologically in all animals in the low and mid
dose gJgroups. Plasma levels of low molecular weight PEG were

determined on ‘days 1, 28, and 90 in the satellite animals at
pre-dose, 0.5, 1, 2, 4, and 6 hours after dosing.

Results:

1. Clinical Signs of Toxicity: Soft or liquid feces were noted
in the treated animals. Enlarged abdomen and reduced motility
were noted in the mid and high dose groups. Pilo-erection was
also ntoed in the high dose animals.

2. Mortality: Nine males and eight females in the high dose
group were found dead during the study. The deaths were
considered as treatment. Most of the prematurely terminated

animals had dilated stomach and intestinal tract filled with
yellowish liquid. The sponsor stated that the deaths were most
likely due to the dilation of the Iumen of gastrointestinal
tract and the stresgs associated with dosing.

3. Body Weight: The average initial and final body weights of
the control animalg were 154.6 g and 441.8 g (males) or 139.6 g
and 282.5 g (females), respectively. The terminal body weight
gain was decreased by ~18% and 26% in the mid and high dose
males as compared to the control. '

4. Food Consumption: The average food consumption of the
control animals were 5¢-103 g/kg/day (males) or 72-126 g/kg/day
{females) . The average food consumption of the contrxol animals

were 15-31 g/animal/day imales) or 15-26.5 g/animal/day

20
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(females) based on the average body weight of 0.3 kg for malebs

and 0.21 kg for females. Food consumption was lower in the mid
and high dose groups than that in the control during the first
week of the study. The results were presented in a table on

page 50 in Volume 1.14 and this table is attached below.

Chistges in food consumption comparsd 10 Conteal in %

Group 3140 glkg) f Group 4 (BOBO gikg)
Tast wask :
miales ferrales males - famales
1 13 yare : 31 : “EBT

ally sigaificant at p = 001

* osieesl

5. Ophthalmology: There were no treatment related changes.

6. Hematology: Treatment with movicol increased erythrocytes
and hemoglobin 1levels and hematocrit, decreased levels of
leucocytes and lymphocytes. The results were presented in
tables on pages 53 and 54 in Volume 1.14. These tables are

attached below.

Appears This Way
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7. Clinical Chemistry:

Increase 1n

bilirubin,

creatinin,

urea,

glucose, total protein, calcium, chloride, potassium, sodium,
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and alanine aminotransferase (ALAT) was noted in the mid and
Some of these changes were observed at 4 week
The results were summarized in tables on
in Volume 1.14 and thesge tables are attached

high dose groups.

but not at 13 week.

pages 56 and 57

below.

g o>

Changes in binchemical parameters comparsd 1o the Coatrol group in test week 4

Cifterence to the Gomtrol in [3%]

Parameter Grovp 3 {40 g'kg) Group 4 (BO/50 glkyg)
maies females maies famales

& ?C o o .n»:me = 3EE FatiatY
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+ 19 nonw T L m}l'uﬁi

31 el +ET

L Eg
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ASAT w1 MOTE + 1% R
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FChﬁnges in hinchemicat parameters compared to the Conteel group in st week 13

: Ditfarence to the Control in [95]
h' Parametar Srowp 3 (40 gikn) . Broup 4 {60/50 gikg)
msles fermales . inades { females
e g g v + HE |
- A1 + 1 M*
EN e v +5"§”" . 41577 TR
r};;vm»: MS';»' +Fre + 10
o b 3 IR L
rHarE T3¢ e 17
+3 g w10
# DU R

saticatly siprificant at oo 0079

8. Urinalysis: Increase in specific gravity, ‘urine pH and
volume was noted in the mid and high dose groups. The results
"were presented in tables on page 58 in Volume 1.14. These

tables are attached below.
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Changes in urinary parameters compared to the Control growp o test week 4

Ditference 1o the Control in [9%]

Barmneler ! Group 3 40 glkal Group 4 (5050 gika)

mles famales rrales femalas
Soeohn gravity BET A Ll g

nH = ge “ T8 o A : + R

Uring veluma + 188 + 138 «TBE** ¢} 1B

o gratietically significen

Changss in wrinery parameters compared to the Contrel group i 1

Diffprencs 1o the Comtrol i (9%

Parametsr Group 3 148 g'kq) : Group 4 {(8VE0 gkl

myales Fermalnas . mates Femvales
Sogcitis g?:ﬁvit’;; LS ] - g $AE R
pH | B g L £17°
Usirs volume -2 . 3Eae . + BEee TG
T 5 (200

9. Organ Weights: Increase in the kidey and adrenal weights and
decrese in the spleen and thymus weights were noted in the mid
and high dose groups. The results were summarized in a table on
page 61 in Volume 1.14 and thig table is attached below.
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Diftarence to the Gomtrel %]
Organ Group 3 Group 4
140 gk : BB gl
males fernalas © mated fermles
rel,  abs. ¢ rel abs, . el rel abs
Aadranal, lett 217 0 none | none o rone |+ + 2 b2
£ 2% £TATE2 ] neng | none
Widrmy, ieft 0 #1777 none R A - I NOTE
Kidnay, § none | -1l £ 18 apne =18 <17
-4%5 28

300 -tA D

P
H

37 R

10. Gross pathology: Enlarged cecum and dilated intestal tract
were noted in all treatment groups and the incidence was dose
dependent. Small spleen and thymus were found in the high dose
animals. Most of the prematurely terminated animals had dilated
stomach and intestinal tract filled with yellowish liguid.

11. Histopathology: A number of histopatholbgical changes were
identified in the control and treatment groups. The .results
were presented in the following table.

Histopathological changes (n=15 per group)

control 10 g/kyg 40 g/kg 60/50 g/kg
MalermlnFemale male female | Male female [ Male Female
Adrenal: 1
contical hypertrophy/hyperplasia 2 E 2 0 0 [¢] 4 7
Brain stem: congension . O 0 0 0 ] 0 0
Kidney:
fatty infiltration {cubulax | 2 [ 3 9 10 12 9 9
epithelium)
dilatation of tubule G o 0 0 2 4 0 0
Cecum:
Dilation 0 0 ¢l 1 10 12 12 il
Thin layer of mucosa 0 0 8] 0 0 1 7 7 R
Liver:
Hepatocellular atrophy 0 ) 0 0 0 0 4 4
Lympho-histoc. infiltr I S 3 7 3 2 2
Lung:
Granuloma 4 2 5 0 0 G 2
pPeribronch./perivasc. infla i i 0 0 0 o 4 2
Lymph node ({cervical):
Reduction of cellularity i S i 2 L i 2 5
Lymphoid hyperplasia l 13 El iz i9 5 4
Increase of macrophages O 1 3 2 8 5
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Seminal vesicles:

inactivation 1 - 0 - 0 - 1 -
Ileum:

Thin layer of mucosa 0 0 0 0 0 4] 3 2
Lymphoid hyperplasia 14 14 8 11 5 5 0 5
Spleen:

Reduction of cellularity 2 0 0 o] 1 4 10 5
Stomach:

Thin layer of mucosa 0 0 0 0 0 0 1 2
Thymus :

Hemorrhage . 0 0 0 1 1 1 1 2
Increase of macrophages 0 0 1 0 0 0 4 5

Increased incidences of thin laver of mucosa in  the
gastrointestinal tract, reduced cellularity in the lymph node.
and spleen, and increased macrophages in the 1lymph nodes and
thymus were noted in the high dose group. A few cases (1 or 2)

of hemorrhages in the thymus were found in the treatment groups

(none in the control group) . The incidences of all other
changes were not clearly dose dependent. All prematurely
terminated animals had a wmild to moderate congestion with
hemorrhage in the cerebrum, cerebellum, and brain stem (none in
the control animals and the terminal sacrificed animals 1in the

treatment groups) .

12. Toxicokinetics: PEG 3350 1s &a heterogenous group of PEG
oligomers. Sponsor determined the plasma levels of lower
molecular weight PEGs including oligomers 11, 13, 16, and 18
since these oligomers are more likely absorbed. Oligomers 11,
13, 16, and 18 represent PEGs with wmolecular weight ranging
approximately 500 to 800. The  results were presented in tables
on pages 66-68 in Volume 1.14. These tables are attached below.
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Mgomer 16
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3 | Higomer 18
Imean vélues per group)
B ‘ Wales Fernsles
 Test | AU [ ; - AUCos"
Gl’ﬁlﬁ-p d?’i‘y’ : Coras Towwa AU Cﬁ}ﬁ” _1" 143 : e T inws F?AUBQQ‘.’ N 1 ti
' pafal] B AUCe® Wl wefmll (W AMCes™ (i
; : thragiml | ﬂ th*pgimit
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ghvesry ot Uy Labide

In summary, movicol was tested orally in rats at 0, 5, 20,
“and 30/25 g/kg twice a day (10, 40, and 60/50 g/kg/day) for 90
days. The high dose was lethal. Decreased body weight gain was
noted in the mid and high dose males. Serum levels of bilirubin
and creatinine weére increasgsed in the mid and high dose males in
week 4 but not in week 13. The kidney weight was increased in
the mid and high dose groups. Increaged incidences of thin
layer of mwucosa in the gastrointestinal tract, reduced
cellularity in . the lymph node and spleen, and increased
macrophages in the lymph nodes and thymus were noted in the high
dose group. A few cases {1 or 2} of hemorrhages in the thymus
were found in the treatment groups (none in the control group) .
These results indicated that these animals had a marked stress
due to receiving a large volume of test drug for a long period
time (90 days).

30



Reviewer: Ke Zhang : . NDA No. 21.881

DOG:
Two-Week Oral Toxicity Study of Moviprep in Dogs
(18291/04)
Testing Laboratory: Y, _~7
L- _

Study Start and Completion Dates: September 15, 2004 and
April 13, 2005

GLP and QAU Compliance Statement: Sponsor included a statement
of compliance with GLP regulations and a quality assurance
statement.

Animals: Male (6.5-8.9 kg, 5.5-6 months old)

Female (5-6.6 kg, 5.5-6 months old)

Beagle dogs
Drug Batch No.: D02
Methods: To assess the repeated dose toxicity of moviprep in
dogs, moviprep was given by oral gavage to dogs (3/sex/group) at
0, 5, 10, and 20 g/kg/day (40 mnl/kg/day). Moviprep was
dissolved in tap water. The dose selection was based on the
results of 90-day oral toxicity study with movicol in dogs. In

this study, emesis, diarrhea, and salvation were noted at doses
of 10 g/kg/day or higher and decreased terminal body weight gain
at high dose of 60/50 g/kg/day. The dose of 60 g/kg/day was

maximum feasible dose. In the current study, clinical signs of
toxicity and mortality were observed daily. Body weights were
recorded weekly. Food  consumption was  recorded weekly.
Ophthalmological examination was performed at termination. ECG

and blood pressure were determined on day 1 and at termination.
Hematolegy, clinical chemistry and urinalysis were performed at

termination. The following organs were welghed at necropsy for
all animals: adrenals, Dbrain, heart, kidneys, liver, lungs,
lymph nodes, ovaries, pitultary, spleen, testes, thyroids, and
thymus . Histopathological examination was performed on the
following tissues for all animals: adrenals, aorta, bone, bone
marrow, brain, cecumn, epididymidesg, eyes, heart, ileum,
intestine, kidneyg., 1liver, lungeg, lymph nodes, mammary gland,

esophagus, sciatic nerves, ovaries, pancreas, parathyroids,
pitultary, prostate, salivary gland., seminal vesicles, skeletal
muscle, skin, spinal <cord, spleen, stomach, testes, thymus,
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thyroids, trachea, urinary bladder, uterus, uterus, vagina, and
togue. Plasma levels of ascorbic acid were determined on days
1 and 14 in the satellite animals at pre-dose, 0.5, 1, 2, 4, and
8 hours after dosing.

Results:
1. Clinical Signs of Toxicity: Emesis and soft or liquid feces
were noted in the treated animals. Salvation was also noted in

the high dose group.
2. Mortality: There were no deaths.

3. Body Weight: The average initial and final body weights of
the control animals wexe 7.46 kg and 7.42 kg (males) or 5.62 kg
and 5.68 kg (females), respectively. There were no clear
~ treatment related changes.

4. Food Consumption: The average food consumption of the
control animals were 33.6-43.6 g/kg/day (males) or 34.8-43
g/kg/day (females). The average food consumption of the control
animals were 250-324 g/animal/day (males) or 197-243

g/animals/day (females) based on the average body weight of 7.44
kg for males and 5.65 kg for females. There were no clear
treatment related changes.

5. Ophthalmology: There were no treatment-related eye lesions.

6. ECG and Blood Pressgure: There were no clear treatment
related changes.

7. Hematology: There were no treatment related changes.

8. Clinical Chemistry: Slight decrease (1-2%) in plasma sodium
level was noted in the high dose group.

9. Urinalysis: There were no c¢lear treatment related changes.
10. Organ Weights: There were no c¢lear treatment related
changes.

11. Gross pathology: 7There were no treatment related changes

12. Histopathology: There were no treatment related changes
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13. Toxicokinetics: The plasma level of ascorbic acid was
summarized in a table on page 56 in Volume 1.9 and this table is
attached below.

fsporbic acld
troean values per group)
Group | Test day ° Cm“ ; Tfﬂf* ‘D‘l‘iﬁm SR .&U(;wm{d»osa o s
{prgimlL] th lug*himl] | lwg*himUimyikg/day)] {h]
Males
2 1 275 40 161.08 3222 414
e B e B
Y 326 53 17875 17.69 424
P 39.0 40 23015 11.51 5.9
14 . 4Z4 2.7 236,40 11.82 514
Femeles
2 293 40 | 16882 33.78 5.4
14 266 53 15299 I 30.60
3 1 423 | 40 219.56 21.95
14 407 f 40 206.53 20.6
. , 307 | 33 234.87 1
4 PER I 295.68 1473

The results indicated that the plasma level of ascorbic acid was
increased with the dose and not accumulated over time during the
2-weeks of treatment.

In summary, moviprep was tested orally in dog at 0, 5, 10,
and 20 g/kg/day for 2 weeks. Major treatment related changes
were clinical signs of toxicity including emesis and soft or
ligquid feces noted in all treatment groups. Salvation was also
noted in the high dose group.
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90-day Oral Toxicity Study of Movicol in Dogs
(17520/03)

Testing Laboratory: (- __7

i

L _

Study Start and Completion Dates: February 10, 2004 and
April 29, 2005

GLP and QAU Compliance Statement: Sponsor included a statement
of compliance with GLP regulations and a quality assurance
statement.

Animals: Male (6.8-9.1 kg, 6 months old)
Female (5.9-8.6 kg, 6 months old)
Beagle dogs

Drug Batch No.: 112803

Methods: To assess the repeated dose toxicity of wmovicol in
dogs, movicol was given. by oral gavage to dogs (4/sex/group) at
o, 5, 20, and 30/25 g/kg twice a day (10, 40, and 60/50
g/kg/day) for 90 days (40 ml/kg/administration). The high dose
of 60 g/kg/day was reduced to 50 g/kg/day (25 g/kg twice a day)
on day 29 onwards due to the severe toxicity. Movicol was
dissolved in tap water. The dose selection was based on a
maximum tolerated dose study in dogs (17197/03). The high dose
of 60 g/kg/day was the maximum feasible dose. In the current
study, clinical signs of toxicity and mortality were observed
daily. Body weights were recorded weekly. Food consumption was
recorded weekly. Ophthalmological examination was performed at
the end of weeks 4 and 13. ECG and blood pressurxe were
determined on -day 1, during weeks 4 and 13. Hematology,
clinical chemistry and urinalysis were performed at the end of
weeks 4 and 13. The following organs were weighed at necropsy
for all animals: adrenals, brain, heart, kidneys, liver, Ilungs,
lymph nodes, ovaries, pituitary, spleen, testes, thyroids, and

thynus . Histopathological examination was performed on the
following tissues for aill animals: adrenals, aorta, bone, bone
marrow, brain, cecumn, epididymides, eyes, heart, ileum,
intestine, kidneys, liver, lungs, lymph nodes, mammary gland,
esophagus, sciatic nerves, ovaries, pancreas, parathyroids,
pituitary, prostate, salivary gland, seminal vesicles, skeletal
muscle, skin, spinal cord, spleen, stomach, testes, thymus,
thyroids, trachea, urinary kladder, uterus, uterus, vagina, and
togue. Plasma levels of ascorbic acid were determined on days
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1, 28, and 90 in the satellite animals at pre-dose, 0.5, 1, 2,
4, 6, 8, and 12 hours after dosing (second dose) .

Results:
1. Clinical Signs of Toxicity: Emesis, diarrhea, and salvation

were noted in all treatment groups and the severity and
incidence were treatment related.

2. Mortality: One high dose male was found dead on day 10. One
high dose female was sacrificed due to moribund condition. The
sponsor stated that the deaths of these two dogs were due to
repeated emesis with inhalation of foreign bodies into the lungs
and thus a purulent pneumonia.

3. Body Weight: The average initial and final body weights of
the control animals were 8 kg and 10 kg (males) -or 7.1 kg and

8.55 kg (females), respectively. Treatment with high dose
decreased terminal body weight gain in females (7.15 kg at week
0 and 7.06 kg at week 13). The high dose male also gained less

weight as compared to the control (8 kg at week 0 and 10.0 kg at
week 13 for control and 8.08 kg at week 0 and §.14 kg at week
13).

4. Food Consumption: The average food consumption of the
control animals were 34-40 g/kg/day (maleg) or 32.3-40 g/kg/day
(females) . The average food consumption of the control animals

were 306-360 g/animal/day (males) or 252-312 g/animal/day
(females) based on the average body weight of 9 kg for males and
7.8 kg for females. Reduced food consumption was noted in the
high dose males (26 g/kg/day) as compared to the control (34
g/kg/day) during first week.

5. Ophthalmology: There ware 1o treatment-related eye lesions.

6. ECG and Blood Pressure: Prolongation of QTc was noted during
week 4 (before second dose! 1in the treatment Jgroups (234.2,
259.1, and 259.6 msec for low, mid, and high dose groups) as
compared to the control (222 msec) . Tt was noted that the mean
QTc value of the control group during this period (222 msec) is
much shorter than those during other period ranging from 234.3

msec to 253.8 msec. Therefore, the prolongation of QTc interval
would be due to the shorter QTc value of the control (than
average of QTc) . There were no clear treatment related changes

in the blood pressure.

‘o
A
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7. Hematology: The = treatment decreased hematacrit and
hemoglobin values in the high dose males by 11-12% as compared
to the control.

8. Clinical Chemistry: The treatment related changes were
summarized in tables on page 54 in Volume 1.20 and these tables
are attached below.
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Changes in biochemical m:famva&ers comipared to the Control group
in Test Week 4
Ditference to the control in { %]
Parameter Group 3 140 g/kg) Group 4 {60/50 gikg)
rales femaley males fernales
Albumin .{‘10.?1{«} , mm@ » VAL none
Globulin none none -+ 10 none
o i-globulin -24 -18 -3Brr 24T
a2 globulin +18 + 14 + 18 +18
1 B-giobulin + 11 ncﬁn 4+ 1 none
globulin + 28 + 3% + 37 + 31
AsG ralio rong nene -18 rgne
ALAT T + 31 ToEr + 3R
Chioride 3 5 1k E2E
| Sodium o D -3 4 B
** o= glatistically stgrificant at p 2 0,07

in Tegt Week13

Changes in biochemical parameters compared to the Control group

Difference to the contral in [9 oi

Parameters Groug 3 140 gkgl Group 4 IEQ’B{J gmg?

sales fainales males fermnales

Albumin Aone r";mm:?: ) one .
Q]mm Son.ff PONE | none

at-globuin AN - -2irt 15

2 -globuiin & nong - 8 ~ 18
B giobutin none 7 anne
rlobulm 4+ 17 + Ll - a4 +28
AG caup none nong 16 none
Chloride RO alatatc -2 -3
' 4 | 17+ SERE
Sadiu 2 i 2 2t

-~
7
/
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9. Urinalysis: There were no clear treatment related changes.
10. Organ Weights: There were no clear treatment related
changes.

11. Gross pathology: Hemorrhagic gastric mucosa, bluish foci on
the spleen, and hemorrhagic content in the intestinal tract were
noted in. the dead high dose male. The sgacrificed high dose
female had light-brown discolored spleen and lung. Reddish

discolored gastrointestinal mucosa was also noted in another
high dose female.

12. Histopathology: The histopathological examination revealed

a reduction of cellularity and increase of foamy macrophages in
lymphoid tissues including spleen, thymus, lymph nodes, and
lymph follicle of the stomach and Peyer's patches of the

intestine in high dose group. The retarded developments of the
testis, epididymis, prostate, seminal duct, ovary, uterus, and
cervix were noted in all groups incdluding control. These

changes were reversible at the end of the 4-week recovery
period.

13. Toxicokinetics: PEG 3350 1is a heterogenous group of PEG
oligomers. The sponsor determined the plasma levels of lower
molecular weight PEGs including oligomers 11, 13, 16, and 18
since these oligomers are more likely absorbed. Oligomers 11,
13, 16, and 18 represent PEGs with molecular weight ranging
approximately 500 to 800. The results were presented in tables
on pages 60-62 in Volume 1.20. These tables are attached below.
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Uligomer 11
{mean values per group)
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day b Crmex T e At{;ﬂ fz_gi | tua Cimax T reens e [ § T

Grou
P . AUCq 12"
lrgimi}!  [hi

thi fpg/reld {hi [hi

(W pgimL] [h*pgimi]

3
'

587 | 1.9 | 0.208 | 0.7 208 | 2.07

[9]

9.05 2.80 | - ; }

~d 1P
o
™~

R S e R
O o

e

3 1 1.482 544 | 250 | 0.525 | 3.3 2,87 1.20
28 2,720 o 13.3¢ | 1.67 i - - -
90 | 1963 | 2.0 1348 | 293 18201 20 | 953 | 200
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Piigormer 16
{rmean values per group)

Males Famales

roup | 1ot AUCos' I | i

G{OUP day Cmm ] Tmax AU’SZ ??;é {12 Cm«u Tmax
afmb il 1 R B 1 vl :

lwg/mi] ! ihl (h*wgimL] fhi [ {pg/ml] . fh)

2 1 1 - - -

AUCoe | -
ALiCa.1s™ : "
fh*peg it

28 | 08190 40 5 00 857 -
3 1 : - - -

28 | 1.397 | 60 9.38 | 054

90 | 0.245 | 1.3 7.49 2.41 | 0.298 230 | 0,70
\ 1 03968 | 0.7 1.26 0.72 o

28 108181 20 556 098 -0

# AUCes calculared for test day 1
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Ofgomer 18
tmean values per group)
Males Females
Group Test Crae T enae AUCs ¢ i ta2 Con T e AUC, { \ T2
: day . e AUCo 12" K, o AUCeE?
gimbdl ) ey | ) mUE e  y
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In summary, movicol was given by oral gavage to dogs
(4/sex/group, 3/sex/control group) at 0, 5, 20, and 30/25 g/kg
twice a day (10, 40, and 60/50 g/kg/day) for 90 days. Major
treatment related changes were clinical signs of toxicity
including emesis, diarrhea, and salvation noted (all treatment
groups), decreased terminal body weight gain (high dose group),
and a reduction of cellularity and increase of foamy macrophages
in lymphoid tissues (high dose)

2.6.6.4. Genetic toxicology

Movicol:

Testing for Mutagenic activity of movicol with Salmonella
typhimurium and Escherichia coli
(study #22722)

Testing Laboratories: [j ':1

Dates Started and Completed: riober 25, 2002 and
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October 8, 2003

GLP Requirement: A statement of compliance with GLP regulations
and the quality assurance unit was included.

Drug Batch No.: 27428

Methods: To examine the potential mutagenic effects of movicol,
the reverse mutation assay (Ames test) was conducted using both
direct plate and pre-incubation methods in five strains
Salmonella typhimurium (TA1535, TA100, TA98, TAl537) and one
strain Escherichia coli (WP2uvrA) in the presence and absence of

metabolic activation, S$-9 mix from rat 1liver. The following
concentrations were tested in the presence and absence of S-9:
17, 50, 167, 500, 1667, and 5000 ug/plate. Four positive

controls (sodium azide, 2-nitrofluorene, 9-aminoacridine, and 2-
aminoanthracene) were tested.

Results: Movicol did not significantly increase the colonies as
compared to the solvent control in the presence and absence of
S-9 mix. The positive controls, Thowever, significantly

increased in the colonies compared to the solvent controls. The
results were presented 1in Tables 2-5 on pages 20-25 of this
report in volume cl.24. These tables are attached below.

Appears This Way
On Criginal
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Table 2

First Mutation Assay

Mean Number of Revastant Colonies Per Plate in the Presence of 88 Mix (FLI D871

ftem

Dase Level
ug per plate

TA 1538

TA 1537

7498

TA 100 WERZuwrA -

Meaty « 80

Mean + 8O

Mean : S0

Mean « 8D | Mean : 8D

WATER

160 pl -

134 4

33 ?.13

-

MOVICOL

17 122 173 25:8 BB 12 =2
50 123 17:8 348 32« 18 3:3
167 G B 5.4 2.6 83+ 2 212

14 -4

19+ 5

1667

3+ 4

112

31+ 86

Posifive

cantrais

S0
2AAN

Standard

Deaation

2-Aminoanthracong

280 ZH4N JASN ZASAMN ZAAN
2 2 gs 45 20
hWearn = 30 Qay » 5 n2% - 59 788 105 1160 = BG 420 x 34
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Table 2 First Mutation Assay
(continued)

Mean Number of Revertan! Colordes Pear Plate in the Absenioe of 88 Llix.

Dose Lavel | TA 1835 TAAE37 | TAS8 TA 100 WPZuvtA
ug par plate

Mear » BD | Mean « SD | Mean » 8D | Mean « 8D | Mean - 80D ¢

WATER 100 15 2 4 10 =1

)
o)
It

[F2}
m
<3
i

4N
[0
14

g

MOVICOL . 17 114 3 4+ 1 &4 5 80 .2 7t
B( T h B hoy B 82 5 3.2
8T 12 2 1.4 5oy B B4+ B sz
SEG D5 tH e 5 TH e B 95 £ § 4+ 2

5008 125 RIS 12+ 0 g1 ¢ 12 840
Compourd MNaky ST IHF Mahly ENNG
Positive Dose Level . - . ’ X
3 ! H }
controls ug perplate ! )
Moan - B0 B34, 20 oo THE L IELY « EBT ] 1443 L 22 ¢ 815 32

30 Standard Devigtien
Nakéy Sodium azide

SA S-Aminoacridine
2NF 2-MNrofiuorene

ERNG -]

¢ E=N-trtro-dendfros oguanidine
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Table 3 Second Mutstion Assay

Mean Number of Reverlent Colonies Per Plate in the Prasaence of 88 Mix (FLI g7y, -

Dose |evel  TA1535 | TA 1537 TA 88 TA 100 WR2owA,

Hten )
ug per plate

Mean + SO | Mean « SD | Mean + 50 | Msan s SD | Mean » SO

o
T

fusd
[Ke]
@
*

=3
£33
+

-

WATER 100 193 | 13:2 29

MOVICDL 17 18 5 3 B:3 2318 84 4 10 P
80 4.4 | $4.o7 7+ 3 a8+ 11 31
157 152 .4 2448 98 .8 .2
00 ] 12+ 7 14 = 6 28+ 4 95« 2 4o
1567 15+ g7 3.+ 3 100« 12 4.2

5000 12, 4 11 1 311 40 - 13 3:2

Compourd 2AAN 284N 2AAN 2AAN ZAAN

o e Leyet
Positive Dose Level 5 5 ne 65 20
controls 1g per plate |

Mean - 301 285 . 23 145 - 17 194 23 02 :9 GR0 » 48

&
s
"

AbD Z-Aminoanthracens

The caunts oblained for 2AAN with the Salmionella strains were lower on this occasion than those
shivined with the first mutation assay (sihough the coums were considered valid as they ware within the

ceplance criferda and the historical range). 4t the Sponsors request, TA 1537, T& 88 and TA 100 were
g resulls babwoan tosts,
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Table 3 Second Mutation Assay
{continued)

KMean Nomber of Reverfant Codonies Per Plade s the Absence of 55 Miy

Dose Leyed Th '}535 Ta 1537 TA GBS Té& 100 WRLuwA
ug per plate ‘

Mean : 8D | Mean « 80 | Mean - 3D | Mean » 8D | Mean SYD'

WATER 16au 1123

2]
L2
Py

‘5 “”2:53 ?_3

MOVICOL 17 | 14:3 7eh 178

€y
faxY
X!
i
ma
e
[

B0 5.8 243 203 $8 ., 18 L

167 Foy B T3 172 102« 5 4-2
LCL 143 | G4 23 : 3 0 e i 2

1V O 5.2 28«2 107 ¢ 17
5000 15 . 1 B:5 i 2 14 e % IR

Haldy e AE Mak; ERMNG

S :
Mah &od 3
QAA 9-Aminnacridine

ZNF 2-hitrofluorens

ENNG N-ihy-Nenitrn-Mendtros

BT

TAARIT nnct TA G5 wnre 1o cod dee 10 e poor iesponses cnindned with BAA s ZNF
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Table 4 Becond Mutation Assay Relest with TA 1537 and TA 88 {-58 Mix,

Mean number of Revertant Colonles Obained in the Absesce of 59 Mix

Dose Levsl TA 1837 TH OF
Hem - ol
ug pev plate
Mean « 8D | Mean = 8D
WATER 100 32 11:2
MOVICOL 37 527 113
50 )14 112
57 g2 16+ 4
530 54 4 e 3
1687 81 13 ¢ 1
5000 5:2 15+ B
Compound T 2NF
Positive  |Dose L.saﬂ.rei~ ‘;@ |
controls 1ig per plate |
Mean = 5D | 1002« 113 644 » 30

SD
OAA
Z2NF

e
£
=R
2
2

Standard Deviation
Ammingasridine
2 -Mirofluorens
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Table § Second Mutatin Assay Retest with TA 1837, TA 98 and TA 100
(+59 Mix only) :

Liean number of Reveriand Coloenies Obtgined in the Presence of 38 Mix

{tem i 5
ug per plate ]
Mean = SB | Mearn = 8B | Mean « 3D
WATER , 00wl 1€+ 8 e 94 ¢ 17
MOVICCL iy 14 : 1 4.7 41 2 ¥
&0 14+ 3 a2 85+ &
187 21+ 4 2o 4 1012 3
240 B 27 ¢ 8 88 = 7
1EG7 18+ 5 331 95 . 20
S04 Wb 20+ 2 90 14
Coampound 2 AR 2050 SAAP
o o iRy ] GeE { L= vi - [iag
Fosiive Dose Leve ) 5 05 0.5
eorirais ug pet plats
Mearn - 20 258+ 33 547 2 32 530 . ™
§
sk Standard Davation
2AANM _ 2-Amincanthracens
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In conclusion, the results suggest that mivocol was not
mutagenic in this test system.

Mouse lymphoma cell mutation assay with movicol
(study #22825)

Testing Laboratories: {: i]

Dates Started and Completed: October 25, 2002 and
July 25, 2003

GLP Requirement: A statement of compliance with GLP regulations
and the quality assurance unit was included.

Drug Batch No.: 27428

Methods: To examine the potential mutagenic effects of movicol,
the L5178Y TK+/- mouse lymphoma cell assay was conducted in the
presence and absence of metabolic activation, S-9 mix from rat
liver. The following concentrations of movicol were used: 625,

1250, 2500, and 5000 Mg/ml with and without S9. Positive
controls (ethyl methanesulphonate and methyl methanesulphonate)
were also tested. The TK+/- cell suspension was incubated with
the test drug for 4 or 24 hours at 37° C and cells were then
washed free of drug. The expression period was 2 days. Platesg
were incubated for 9-12 days at 37° C. The number of TK+/-
mutant colonies were then determined. The result is congidered
positive if a dose dependent increase in mutation frequency 1is
observed at one or more concentrations.

Results:

- Study wvalidatiom: The positive controls significantly
increased the colonies cowmpared to the solvent controls.

- Study outcome: There were no significant increases in the
mutant frequency in the cultures treated with movicol in
the presence and absence metabolic activation. The
results were summarized in Tables 4, 5, &, and 7 on pages
35-38 of this report in volume ~1.24. These tables are
attached below.
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MOVICOL
| Mouse Lymphoma Mutation Agsay
Table 4 Mutation Test inthe Absence of 83 Mix (4 h Exposure]
Summary of Medns of Data (Assay 1)
{ay 0 . Day 2
S Concentration T Relauve Ratio of
Lnemical onty | Belalve ) Crg | MBI Smaiito | statistcal
> %f A Giroath {x 3 Q.,ﬁ)' Large Comparissn
o % Colonjes |
Watar | (1000 addeds 104 140 100 | 1.1%
ERS 755 T B B5T 563 TR
MMS G 84 28] 688 207 3
MOVICOL 625 E1i 105 48 136 |
250 BE T e 116 150 _
2500 &4 112 102 111 -
600 1hal 7] LR 1.27

X = Significant difference in log mutant fraction compared with vehicle contral (P < 0.05)
Test lor linear rend of midant raction with:eoncentration of MOMICOL = no! roporied - slope negalive

Appécrs This Way
On Originail
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Table §

MOVIGOL

Mouse LymphomaMutation Assay

Mutation Test in the Presence of 88 Mix (4 h Exposure)}
Summary of Means of Data (Assay 2}

NDA No. 21,881

Day 0 Tay 2
Concentration , Hativs T Path
Charmical PRCSIBLONR Ralstive Relative Ratio of P
{pa.ml) . Total Sypall o Slatistical
BSuryival - . ;
4 Seonwily Large Caunpadison
" % Colonies -
Watar | (100w added) 100 30 120 a.74 -
e = 7 5 e R
FEOVHZOL 108 140 140 0.5% -
7250 g R kN 0.60 -
BT a7 162 AR
05 27 106 378
% = Significant differencs in log mutard frastion ©
Test ford - rand of mutant fraction with concents

Table 6

MOVICOL

Mouse Lymphoma Mutation Assay

Mutation Test in the Absence of 89 Mix (24 h Exposure)
Summary of Means of Data (Assay 3)

Day 3

Chemival CQ"} cenirg tion Rutant Réw of ot od
gl et Smal to Statistical
Comparsun
Water | (200l added} | 80

ERS 1546 52 3 1522 Gt =

MAS 50 @ 1038 722 x
RCOVICSL g7 98 S 084 -
?f 9d 138 ah 6557 -

2500 106 » &5 Th 0.50 -

ERT i % TTE 058 -

¥ = Significant difference inlog r
H

B
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Table 7

MOVICOL

Mouse Lymphoma Mutation Assay

Mutation Test in the Presence of 89 Mix (4 h Fxposure)

Summary of Means of Data (Assay 4)

Day 0 Pay 2
gt Conceniration Y Relative _ Ratio of
HEMmic: , ot eitptive s 4 — .
Chemical (ug.mi”"y g;ﬁﬁ:ﬂ Total f‘;;tig; Smalito | Statstioa
- % Growth % 10°F Lamea Comparison
' % ® 109 | oonies
VWater | {1004 added) | 100 100 b 0,78 -
THC 2 72 a9 1258 0.82 *
MOVICOL 6825 103 104 fid “Hos| 7
50 7T Kk B5 0.45
2500 i 14 a5 0.80
samcso’ e 677 97 KR -
* —Smmﬁmmdn@mﬁuﬁnMQmﬂmMﬁa@hmammamdwﬁwmhmmcmmn(Paen&
Test for finear trend of mutant fraction with concentration of MOMICOL » not signiflcant (P = 0.84;

sSummary: There were no significant increases in the mutant
frequency in the cultures treated with movicol with and without
metabolic activation. The results suggest that movicol was not
mutagenic in this testing system.

Micronucleus Test in bone marrow of CD-1 mice with movicol

(study #22924)

Dates Started and Completed: January 22, 2003 and
July 27, 2003

Testing Laboratories:

CLP Requirement: A statement of compliance with GLP regulations

and the quality assurance unit was included.

Animals: Male: 23-35 g, 6-7 weeks old
Female: 20-27 g, 6-7 weeks Qld
CD-1 Mice
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Drug Batch No.: 27428

Methods: To examine the potential mutagenic effects of movicol,
micronucleus test was conducted using mouse bone marrow cells.
Movicol was given to mice by oral gavage at 2000 mg/kg/day on
day 1 (0 hour) and day 2 (24 hours). . The treated mice were
then sacrificed 48 hoursg after the first dose and bone marrow
was collected. There was only one sample collection of bone
marrow in this study. Vehicle and positive controls
(cyclophosphamide) were also tested. The frequency of
micronucleated polychromatic erythrocytes was then determined.

Results: The results were presented in Table 3 on page 23 of

this report in volume cl.24. This table is attached below.
MOVICOL
Micronucleus Test in Bone Marrow of C0-1 Mice
Tahle 3 Summary of Assessment Dafa
. Ergthrocyies
| Mg of | Homochromatic s s el (LT | e e
Treatment Rine Calls (NCE) | Folychromatc Cells (POE) | POE/NCE
SGenead - s
SR . PCE | Mo.of | % et
{ L . wean 5
No- Of MN-NCE | piatysed Mn-PGE[Mu-PCE [P0 50
s 105 0 Tq0012 | 3 | 063 [0A%20D5
10 ml water kg day I N & 7 0013 2 042 (0922008
w1 7. 20025 5] 0,02 10813008
. a1 5 g - 10009 g 0.00 |0.94+0.01
5 - NI O -
f?ﬁm MOVICOL K6 g L 0] ¢ | s 4 1008 | @ D09 | 0.87 20.08
- s2 | 10 0 20025 | 18 | 009 |080+0.07
SU mg Gyclophosphamicely a0l 4 | g 3y 10012 | 1859 | 185 |08t 2012
kg day .
PCE = Pplychromatic srvthrocytes
MM-PCE = A
MCE
CMM-NOE
&)

The regults indicated that treatment with movicol did. not

significantly increase the frequency of micronucleated
polychromatic erythrocytes. The freguency of micronucleated
polychromatic erythrocytes in the treatment group was 0.09%
which is within the vange of the historical control data of
0.0%-0.5% provided &y the sponsor. The posgitive control

significantly increased ir
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In conclusion, movicol was not mutagenic in this test
system.

Agcorbic acid: Following results were obtained from the
‘literatures provided by the sponsor.

Ascorbate is not detectably mutagenic in the L5178Y TK+/- cell
mutation assay
(Cancer Letters, 14:151-158, 1981)

Methods: To evaluate the potential mutagenicity of sodium
ascorbate and ascoarbic acid, both sodium ascorbate and ascorbic
acid were tested in the mouse lymphoma L5178Y TK+/- cell
mutation assay at thymidine kinase locus in the presence and
absence of Dbovine 1liver catalase. Sodium ascorbate and
ascoarbic acid were tested up to a few mM concentrations.
Positive control (ethyl methanesulphonate) was tested. The
TK+/- cell suspension was incubated with the test drug for 3
hours at 37° C and cells were then washed free of drug. The
number of TK+/- mutant colonies were then determined after
incubation for 7 days at 37° C.

Results: The results were presented in Figures 1 and 2 in this
report. These figures are attached below.

Appears This Way
On Original
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Fig. 1. Mutagenicity and cytotoyicity of sodium aseorbate in LA1T8Y/TK*" cells, Solid
lines indicate mutant frequency; broken lines indicate cell survival. Squares indicate the
presenice and circles indicate the absence of 0.1 mg/ml catalase in paired experiments.
The mean plus or minus half the range is shown {or solvent controls and replicate freated
cultures from 2 different trials. Cell survival and mutant frequencies for concurrent

positive controls (2.5 ¥ 10* M EMS) are indicated for experiments with () or without
{w) catalase.

55



Reviewer: Ke Zhang NDA No. 21.881

5
ik 2 P T e B
00— EE S Ty {
PR X - ¢
T % L r
o fI i
50— I‘ i
— bl
i‘ {
3 L]
“ "’. ,l;
— i
H
i,
. - 600
10— -

|
oyt

SLL SURVIVAL (% OF CONTROL) {-

,_
€

C

b o o o o o o i

Ls00
400
-300
200

~100

O 1 2

§M+,m4§f

3 4

mid CONCENTRATION

i

MUT, FREQ./108 SURVIVORS (—)

Fig. 2. Mutagenicity and eytotoxicity of ascorbic acid in L5178Y/TK"" cells. Closed
svmbols indicate mutant frequency; open symbols indicate cell survival for 2 overlapping
i;ld{gi)eﬁdeﬂ‘t experiments. The mean plus or minus half the range is shown for all solvent
conirols and for some experimental data which included duplicate samples from different
trials. The data from 2 independent trials with EMS (triangles}is derived from a previously
published study [2]. Cell survival and mutant frequencies for concurrent positive controls

(2.5 % 10% M EMS) are shown.

The results indicated that treatment with sodium ascorbate and
ascoarbic acid did not significantly increase the fregquency of

the mutant frequency.
significantly increased it.

However,
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In conclusion, sodium ascorbate-and ascoarbic acid were not
mutagenic in this testing system.

Vitamin C is positive in the DNA synthesis inhibition and
sister-chromatid exchange tests
(Mutation Research, 60:321-327, 1979)

Methods: To evaluate the potential mutagenicity of sodium
ascorbate, sodium ascorbate was tested in the sister-chromatid
exchange (SCE) test in Chinese hamster ovary cells and in human
lymphocytes and DNA synthesis inhibition test in Hela cells.

SCE test:

The Chinese hamster ovary (CHO) cells were plated in 10 ml
medium and 5-bromodeoxyuridine (BrdUrd) was added for two cell
cycles (~26-28 hours). For the human lymphocyte study, whole
blood samples were cultured for 72 hours with BrdUrd. Sodium
ascorbate was added to the medium 1 hour before addition of
BrdUrd. Colcemid was added for the final 2-2.5 hours. SCEs
were then determined.

DNA synthesis inhibition test:

Hela cells were incubated with medium containing sodium
ascorbate for 30 minute in the presence and absence catalase and

the cells were washed with drug free medium. The cultures were
then incubated with medium containing 3H-thymidine for 10
minutes. The 3H-DNA specific activity and the rate of DNA
gynthesis were deterimined using liquid scintillation
spectrometer. :

Results:

SCE test:

The results indicated that treatment with sodium ascobate
increased the frequency of the SCE in a dose dependent manner in

both CHO <cells and human lymphocytes. The " results were
presented in Tables 1 in this report. This table is attached
below.
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rABLE 1

-gisTER*CHROMATID EXCHANGES IN CHD CELLS AND HUMAN LYMPHOCYTES TREATED
WITH SODIUM ASCORBATE ’
. S .

concentration of Number of SCRs
godium ascorbate * per cell
(83
CHO calls P
Cowiral 8.1 0.5
1 X 104 4.8 + 0.5
3x 10™4 10.7 2 0.8
1% 1073 120 % 0.5
ax 103 18.5 2 0.9
1 X 102 BE.7 1211
rymphoeytes ©
Control 9,2 + 0.8
5.4 X107 10,2 0.8
1.8x1073 1352 0.7
B4 X103 181 2 0.8

& peenrbate was added 1 h before Brd Urd and left in medium,
b siean % S.E. of 5O nells,
-& yiean = 8.8, of 30 cells.

DNA synthesis inhibition test:
Sodium ascorbate also increased the inhibition of DNA synthesis

in Hela cells. The results were presented in Figure 1 in this
report and this figure is attached below.

Appears This Way
On Original

58



Reviewer: Ke Zhang NDA No. 21.881

% OF CONTROL INCORPORATION INTO DNA

R 7 R 1 73 % 1%
TIME AFTER REMOVAL OF ASCORBATE FROM MEDIUM

Fig. 1. Inhibition of Hela DNA synihesis by sscothate. Two experiments are shown. 0, 2 X W03y 5o
Bate; @, 8.5 X 1073 M ascorbate; &, 5 X-10"9 M sscorbate; 0, 2 X 1072 M ascorbate: 4, 5 X 1073 i asé%%%
EAREY

bate + 20 ugfml vatalase; ®, 2 X 1072 M ascotbate + 20 ugiml catalase. "\:5“%—‘,-‘;

In conclusion, sodium ascorbate was mutagenic in these testing
systems. :

Ascorbate induced mutation at HGPRT locus in Chinese hamster
cells
(Cancer Letters, 8:299-305, 1980)

Methods: To determine the mutagenic potential of ascorbate, a
mutation assay at HGPRT locus was conducted with ascorbate in
Chinese hamster ovary (CHO) cells. 1In this study, the CHO cells
were exposed to sodium ascorbate at concentrations up to 107 M
for 3 hours at 37° C with or without catalase from bovine liver.
The cultures were then incubated for 7 days. The 6-thioguanine
(6-TG) mutant colonies were determined.

Results: The result indicated that treatment with ascorbate
induced the 6-TG resistant mutation in the presence and absence
of catalase. The maximum induction occurred at 5 x 107 M
concentration. The results were presented in Figure 2 in this

report. This figure is attached below.
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Fig. 2. Induction of §TG colonies by ascorbate in CHO cells. Treatment was: o,
ascorbate: e, ascorbate + catalage,

There were no induction of mutation in the control culture and
the positive control (N-methyl-N-nitro-N-nitrosoguanidine)
induced it .(no data were provided). = In conclusion, sodium -
ascorbate was mutagenic in this tesing system. '

2.6.6.5. Carcinogenicity
PEG:

Two years of repeated oral feeding of polyethylene glycol'4000

to rats
By
Methods: To determine potential carcinogenicity of PEG 4000, a
two-year oral (in diet) toxicity study with PEG 4000 was
conducted in rats. In this study, Wistar rats (20/sex/group)

were treated with PEG 4000 at O, 0.5, 1, 2, 4 and 8%
(approximately 0, 0.313, 0.625, 1.25, 2.5 and 5 g/kg/day) in
diet. Following parameters were monitored: mortality, food
consumption, body weight, hematology and organ weights (liver
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and kidney at 1 and 2 vyears). Gross and histopathological
examinations were conducted in the rats died before termination
and at one vyear after treatment. The histopathological
examination was conducted on adrenal, heart, small intestine,
kidney, liver, 1lung, pancreas, spleen and testis. After 2
years, the survivors were sacrificed and 1liver and kidney

weights were determined.

Results: The results indicated that there were no treatment
related deaths in this study. The body weight was slightly but
significantly lower in the high dose groups as compared to the
control. The body weight data were presented in Table 17-144 in
this report and this table is attached below.

Table 17-144

Summary of Weight Dats

f*"— - Correl. betveen
£ © Box of Twehty-Six Biweekly Means dverall Means &
Ho. Lover Signi- Higher Signi- Lone. in Diet
igoncen., of Overall Mean Than ficantly Than ficantly Coef-
gu ' Rats  Mean p Control Lower Control Hipher ficient p

Male Rats

2.0 17 198.6% <0.0001 2%

1 0 e]
240 15 77 211.7  0.3%4 4 0 22 0
22,0 1 26,1 <0.0001 ] 0 26 8
£1.0 1 214.0 0.087 2 0 24, 0
0.5 17 208.2 0.7 1z 0 14 0
2.0 14 209.0 - - - - z
~0.494 G.30
Femsle Ratsg ‘
16 163.5% <B.0001 . 26 21 0 0
19 174.2 0.052 25 1 1 0
16 175.8 0.25 17 0 9 0
18 17%.1 G.32 17 1 9 o
18 170.3%  <0.0001 25 4 o 0

19 177.8 - -
’ ~0.777T  0.06

¥ Deviation from control is statistically significant.

There were no other treatment related changes in this study.
The treatment with PEG 4000 did not increase tumor incidences in
this study.
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L-Ascorbic acid:

Carcinogenesis bicassay of L-Ascorbic acid (vitamin C) in F344/N
rats and B6C3Fl mice (feed study)

(NTP-81-140)
Methods: To determine the potential carcinogenesis of L-
ascorbic acid, 2-year carcinogenesis studies were conducted with
L-ascobic acid in B6C3F1 mice and 50 F344/N rats. In these

studies, both mice and rats were treated in diet with L-ascorbic
acid at 25,000 and 50,000 ppm (2.5% and 5%) for 103 weeks. The
doses of 2.5% and 5% in mice are approximatelty 6 g/kg/day and
12 g/kg/day, respectively. The doses of 2.5% and 5% in rats are
approximatelty 1.2 g/kg/day and 2.5 g/kg/day, respectively.
Body weight and food consumption were determined weekly.
Examination for gross lesions were conducted on major tissues or
organs. The following tissues or organs were examined
microscropically: tissue masses, abnormal lymph nodes, skin,
mandibular lymph nodes, mammary gland, salivary gland, thigh
muscle, sciatic nerve, bone marrow, costochondral Junctions,
thymus, larynx, trachea, 1lungs and bronchi, heart, thyroid,
parthyroid, esophagus, stomach, duodenum, jejunum, ileum, colon,
mesenteric lymph nodes, 1liver, gallbladder (mice), pancreas,
spleen, kidneys, adrenals, urinary bladder, seminal
vesicles/prostate/testis or ovaries/uterus, nasal cavity, brain,
pituitary, and spinal cord.

Results:

Mice: The results indicated that the sgurvivals of the female
mice were comparable between control and treatment groups. The
survivals of the high dosed male mice were greater than that in
the controls. The survival data were presented in Figure 4 in
this report and this figure is attached below.

Apnears This Way
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The final body weight was lower by 8-11% in the treated mice as
compared to the control. The body weight data were summarized
in Table 13 in this report and this table is attached below.

TABLE 13. CUMULATIVE MEAN BODY WEIGHT CHANGE (RELATIVE TO CONTROLS) OF MICE
FED DIETS CONTAINING L-ASCORBIC ACID IN THE 2-YEAR STUDY

Cumuletive Mean Body Weight Change  Weight Differential Relative
_ {grams) to Controis (g} (percent)

Week No. Control Low Dose High Dose Low Dose High Dose

Males 0 22 (B) 2 ) 22 (b}
! f 2 1 +100 0
21 9 8 9 - 11 0
42 1 12 i3 + 9 +18
63 15 14 14 -7 -7
80 14 13 13 -7 -7
10 13 13 12 0 -8
103 35 () 34 (c) 34 (c) - 3 () -3 (d)
Females 0 18 (b) 18 (3) 18(b)
! 2 2 ! 0 -50
21 9 6 6 -3 -33
42 15 13 13 - 13 -13
63 19 15 16 - 21 -16
80 18 15 16 - 17 -1t
101 19 16 15 - 16 =21
103 36 () 33 (e) 32 () - B (d) ~11 {d)

a) Weight Differential Relative to Controks =
Weight Change {Dosed Group) - Weight Change (Control Group)

Weight Change {Control Group)

{b) Enitial weight
{c) Mean body weight at week 103
{d} Weight at week 103 relative to controls

The tumor data were summarized in Tables 16 and 17 in this
report and these tables are attached below.
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TABLE 16. ANALYSIS OF PRIMARY TUMORS IN MALE MICE (g/

Low High
Control Dose Doge
Lung: Alveolar/Bronchiolsr Adenoma
Tumer Rates :
Overall (B) 349 (69%) 3749 (69%) 3148 (65%)
Adjusted (¢} 8.3% 1.3% 6.49%
Terminal (d) 3/36 (8% 3741 (798 3147 (6%)
Statistical Tests (&)
Life Table P=0.450N P=0.602N P=0, 533N
Incidental Tumor Test P=0.450N =0, 602N Pz, 535N
Cochran-Armitage Trend, :
Fisher Exact Tests P=0.583 - P=(.661 P=0.661
Lang: Alveolar/Bronchiolar Carcingma
Tumor Rates : :
Overall (5} 2149 (49%) 1749 (3%) 5749 (10%;)
Adjusted (c) 5,00 2.4% 1049,
Terminal {d) 1736 (3%) 1141 (2% 4/47 (9%)
Statistical Tests (e)
Life Table P=0.201 P=0,467TN P=0.316
Incidental Tamor Test P=0.119 P=0.470N P=0.163
Cochran-Armitage Trend,
Fisher Exact Tests £=0.133 P=0.500N P=0.218
Lung: Alveolar/Bronchiclar Adenoma or Carelnoma
Tumor Rates
Overall () 5748 (10%) 4:48 {8%) 849 (16%)
Adjusted (¢} 13.1% 9.8% 16.7%
- Terminal (d) 4736 {11%) 4;41 (10%%) T14T (15%%)
Statistical Tests {e) ' .
Life Table P=0,365 P=0427TN P=0.448
Incidental Tumor Test (3,287 P=0428N P=0.317
- Cochran-Armitage Trend,
Fisher Exact Tests P=0.215 P=0.500N P=0.276
Hematopoietic System: Malignant Lymyphoms, Histiocytic Type
Tumeor Rates
Overall (b} 330 {6%) 5:50 {109 3750 (6%)
Adjusted {c) 7.3% 11.8¢% 64%
" Terminal (d} 0736 (0%) 4741 (10%) 3147 {69%)
Statistical Tests (g)
Life Table P=Q.452N P=0.407 P=0.559N
Incidental Tumor Test P=0.318 P=0.226 P=0 281
Cochran-Armitage Trend,
Fisher Exact Tests , P=0.576 P=0.357 P=0.661
Hematopoietlc Systern: Malignant Lymphoma, Lymphocytic Type
Tumor Rates
Overall (b) 3730 (6%} 1750 (295} 0/ 30 (0%
Adjusted (t) 13% 2.4% 0.0%
Terminal (d) 2136 {6%) 6/41 (%) 0/47 (0%
Statistical Tests {e) _
Life Tabie P=0.045N P=0.279N P=0 Q89N
Incidental Tumor Test P=0. 126N P=0.382N P=(, 141N
Cochran-Armitage Tread,
Fisher Exact Tests P=0.060N P=0.309N P=012IN
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'TABLE 16. ANALYSIS OF PRIMARY TUMORS IN MALE MICE {aj (Continued)

Low High
Countrol Dose Dose
Hematopoletic Systern: All Malignsnt Lymphoma
Tumor Rates
Overall () ) B/ 50 {16%) 7150 (14%;) 3750 {695)
Adjusted (¢} 18.7% 16.2% 6.4%
Terminal (d) 3736 (8%) 5141 (129) 3147 (6%}
Statistical Tests (e}
Life Table P=0.044N =0.431N P=0.058N
Incidental Tumeor Test P=0,242N P=0.602N P=0.296N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.083N P=0.500N P=0.100N
Hematopoletic Systern: Lymphoma or Leukemis
Tumor Rates
Overall (b) 9150 {18%) 8750 (16%) 3750 (69
Adiusted (¢} 20.6% 17.9% 6.4%
Terminal {d) 3736 (3%} 5141 (128%) 3/47 (895}
Statistical Tests (e} ‘
Life Table P=( (28N - P=0434N P=0.038N
Incidental Tumor Test P=0.246N =().588 P=0.298N
Cochran-Armitage Trend, ‘
Fisher Exact Tests P=(.053N P=0.500N P=0.06IN
Circutlatory Systen: Hemanglosarcoma
Tumor Rates
Qvenall (B) 1750 (29%) 4750 (8%) 0750 {0%)
Adjusted (¢} 2.5% 9.5, 0.0%
Terming! () 0/36 (0% 341 {19 0/47 (0%}
Statistical Tests (2)
Life Table : P=0.315N P=0.212 P=0.468N
Incidental Tumor Test P=0.514 P=0.047 P=0.824N
Cochran-Armitage Trend,
Fisher Exact Tests ' P=0.390N P=0.181 =0.500N
Liver: Adenoma
Tumor Rates
QOverall (b) 6750 {(12¢1) 449 (84) 9750 (18%)
Adjusted (¢} 16.7%; 9.8% 19.1%
Terminal (d) 6/36 (179 4741 (108%) 9747 (199
Statistical Fests (e)
Life Table =(3.402 P=0.289N P=0,459
incidental Tumor Test P=0.402 P=(.289N P=0.49%
Cochran-Armitage Trend,
Fisher Exact Tests P=0.227 - P=0.383N P=0.288
Liver; Carcinoma
Tumor Rates
QOverall () 10750 (20%) 12/45 {24%) 450 (895}
Adjusted (¢} 24,69 T 25.4% 8.59
Terminal (d) 6/36 (17%) T Ri4T (209 4/47 (9%}
Sratistical Tests (&)
Life Table P=0.03IN P=0.502 P=0.032N
© Ineidental Tumor Test =(, 166N P=0.347 P=0. 168N
Cochran-Armitage Trend,
Fisher Exact Tests P=( 074N P=0,384 P=0.074N
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TABLE 16, ANALYSIS OF PRIMARY TUMORS IN MALE MICE (2} (Continued)

Low High
Control Dose Dose
Liver: Adenoma or Carcinoma
Tumor Rates
Querall (b) 16/50 (329%) 16/49 (339 13/50 (269%)
Adiusted (o) 39.7% 15.3% 27.7%
Terminal (d) 12436 (33%) 12;41 (29%) 13/47 (28%)
Statistical Tests (2}
Life Table P=0.I0IN P=0. 447N P=0.112N
Incidental Tumor Test P=0.319N P=(,580N P=0.322N
Cochran-Armitage Trend, :
Fisher Exact Tests - P=0.293N P=(.558 =0, 330N

{a} Dosed groups received doses of 23,000 or 50,000 ppm of ascorbic acid in the dist,

{b) Number of tumor bearing animals/ number of animals examined at the site,

fc) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality.

{d} Observed tumor incidence at terminal kill.

{e) Beneath the control incidence are the P-values associated with the trend test, Beneath the dosed group -
incidence are the P-values corresponding to pairwise comparisons between that dosed group and the
controls. The life table analysis tegards tumors in animals dying prior to terminal kill as being (directly or
indirectly) the cause of death. The incidental tumor test regards these lesions as non-fatal, The Cochrans
Armitage and Fisher's exact tests compare directly the overall incidence rates. A negative trend or lower
incidence is indicated by {N).

Appears This Way
On Criginal
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TABLE 17. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (g)

Low High .

Control Dose Dose
Lung: Alveolzt/Bronchiolar Adenoma or Carcinoma
Tumor Rates
Overall (b) 1749 (29 4749 (80%) ‘ 1750 (2%)
Adjusted {e) 25% 10.3%; 2.6%
Terminal (d) 1/38 (3%) 4/39 {10%) 1139 (3%)
Statistical Tests (e}
Life Table P=0.5%IN =0, 187 P=0,756N
Incidental Tumor Test ‘ P=0 591N P=0,187 P=0.736N
Cochran-Armitage Trend,
Fisher Exact Tests: P=0.593N P=0.181 P=0.747TN
Hematopoletic System: Malignant Lymphoma, Lymphocytic Type
Tumor Rates .
Overall (b} 850 (10%) 4/50 (8%) 6/50 (12%)
Adjusted (¢} . 11.4% 9.8% 15.0%
Terminal (d) 2/39 ( 59%) 3739 (8% 5739 (139
Statistical Tests {e)
Life Table P=0.438 =0, 09N P=0.503
Incidental Tumor Test P=0.338 P=0.470M P=0.295
Cochran-Armitage Trend,
Fisher Exact Tests P=0.434 P=0.500N P=0.500
Hematopoletic Systern: Malignant Lymphoms, Histiocytic Type
Tumor Rates
Overall (3} 5150 (10%) 650 (129%) 3(50 (6%)
Adjusted (o). 12.4% 14.9% 6.9%
Terminal (4} 4/39 (10%) 5739 (13¢%) 1739 (3%%)
Statistical Tests (¢}
Life Table P=0,310N P=0.497 CP=0.36IN
Incidental Tumor Test P=0.237N P=0.517 P=0.206N
Cochran-Armitage Trend,
- Fisher Exact Tests P=0.303N P=0.500 P=0.357N
Hematopoletic Systerm: All Malignant Lymphoma '
~ Tumor Rates
Overall (b} 11750 (229 13/50 (26%) 16750 (32%;
Adjusted (¢) 25.39% 30.8% 3699
Terminal (d) 7139 (18%) 10439 (26%7) 12439 (319
Statistical Tests (e}
Life Table P=(.169 P=0.405 P=0.202
Incidental Tumor Test P=0.135 P=3.420 P=0.{32
Cochran-Armitage Trend,
Fisher Exact Tests P=0.154 P=0.408 ={, 154
Hematopoletic System: Lymphocytic Leukemia
Tumor Rates
Overall (b) 3/50 (6% 030 {0%) 0/50 (0%}
Adjusted (¢) 7.7% 0.0% 0.0%
Terminal (d) 3739 (8% 0139 (0%) 0/3% (0%
Statistical Tests fe)
Life Table P=0.037TN P=012IN P=0.12IN
Incidental Tumor Test P=0.037N P=0.12IN P=0.{2IN
Cochran-Armitage Trend,

Fisher Exact Tests P=0.03TN P=0.{2IN P=0.{2IN
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TABLE 17. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (g (Continued)

Low, High
Control Dose Dose
Hemuatopoletle Syster: Leukemiy
Tumor Rates
Overall (6} 3750 (6%) 0/50 (0% 1750 (29
Adjusted {) 1.7% 0.0% 2.1%
Terminal (&) - 3739 (8%) G739 (09%) 0/39 (0%)
Statistical Tests fe)
Life Table P={, 174N P=0. 121N P=0.301N
Incidental Tumor Test P=0.12N : P=0.12IN P=0.225N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.176N P=0,12IN P=0,309N
Hematopofetic Systam: Malignant Lymphoma or Leakemia
Tumor Rates
Overall (b) 14750 {28%%) 13/ 50 (26%) 17750 (349%)
Adjusted () ; 32.2% 30.8G% 38.2%
Terminal (d) 10139 (26%) 10139 (26%%) 12139 (319%).
Statistical Tests {e)
Life Table P=0,306 , P=0,508N P=0.34%
Incidental Tumor Test P=0),292 ‘ P=0 485N P=0.305
. Cochran-Armitage Trend, ' '
Fisher Exact Tests =0.291 P=0.500N P=0,333
Circulatory Systern: Hemangiosarcoma
Tumor Rates
Overall (b} 2750 (49) 1750 (29 5150 (10%)
Adjusted (c) 5.1% 2.6% 12.5%
Terminal () 2/39 (5%) 1738 (3% 4739 (10%,)
Statistical Tests (¢) .
Life Table ' P=0.135 P=0.500N P=0.220
Incidental Tumor Test $=0.102 - P=(.500N P={.161
Cochran-Armitage Trend,
Fisher Exact Tests P=0.133 P=f), 500N P=0.218
Liver; Adenoma or Carcinoma
Tumor Rates
Overall (8) 3150 (6%) 1/49 (295) 3/50 (6%)
Adjusted () 7. 7% . 2.6%, 7.2%
Terminal (d) 3739 (8% 1/39 (3%%) 2739 (59
Statistical Tests (e) '
Life Table £=0,592N P=0.305N P=0.660N
Incidental Tumor Test P=0.539N P=0.305N P=0.592N
Cochran-Armitage Trend,
Fishier Exact Tests P=0.593 : P=0. 316N P=0.661
Pltuitary: Adenoma, Chromophobe Adenoma, or Carcinoms
Tumor Rates
© Overall () 3/43 (7%) 2/42 {59 1747 (2%)
Adjusted () 8.4% 426 2.6%
Terminal () 2/33 (6%) 0/33 (0%) L} 38 (3583
Statistical Tests fe)
Life Table P=0, 206N P=0.502ZN P=0. 272N
Incidental Tumor Test P=0. 282N P=0.56IN P=0.326N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.197N P=0.51IN P=0.275N

69



Reviewer: Ke Zhang NDA No. 21.881

TABLE 17. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE ¢g) (Continued)

Low High
LControl Dose Daoss
Uterus: Endomettial Stromud Polyp |
Tumor Rates
Overall (4) 3/50 (&%) 2748 (4%5) 050 (0%
Adjusted (¢} 1.3% 5.1% 0.0%
Terminal (¢} 2739 (59;) 2739 (3%) 0739 (0on)
Statistical Tests fe) ,
Life Table P=0.085N P=(.304N P=0 127X
Incidental Tumor Test P=0 058N . P=0.454N P=0.070N
Cochran-Armitage Trend, o
Fisher Exact Tests P=0.083N P=0.520N PO 2N

fa) Dosed groups received doses of 25,000 or 50,000 ppm of sscorbic acid in the diet,

(b) Numbsr of tumor bearing animals/ number of animals examined at ¢he site,

fc) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality.

(d} Observed tumor incidence at terminal kil

(e} Beneath the control incidence are the Povalues associated with the_trend test. Beneath the dosed group
incidence are the P-values corresponding to palrwise comparisons between that dosed group and the
controls. The life table analysis regards tumors in animals dying prior 1o terminal kill as being (directly or
indirectly) the cause of death. The incidental tumor test regards these lesions as non-fatal, The Cochran-
Armitage and Fisher’s exact tests compare directly the overall incidence rates. A negative wead or lower

incidence is indicated by (N).

There were no treatment related effects on the tumor incidence.
L-ascorbic acid was not carcinogenic in this study.

Rats: The results indicated that the survivals of the female
rats were comparable between control and treatment groups. The
survivals of the high dosed male rats wexe greater than that in’
the controls. The survival data were presented in Figure 2 in
this report and this figure is attached below.

Appears This Way
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Figure 2. Survival Curves for Rats Fed Dists Comtaining L-Ascorbic Acid
The final body weight was lower by 13% in the high dose rats as

compared to the control. The body weight data were summarized in
Table 6 in this report and this table is attached below.
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TABLE 5. CUMULATIVE MEAN BODY WEIGHT CHANGE (RELATIVE TO CONTROLS) OF RATS
FED DIETS CONTAINING L-ASCORBIC ACIDIN THE 2-YEAR STUDY

Cummulative Maan Body Weight. Change Wei’ght Differentizl Relative

{prams) to Controls fof (percent)
Week Now Control Low Dose High Dose Low Dose High Dose
Males 0 99 b} 97 (b} 99 th)
f 36 33 35 -3 -3
2 246 241 250 -2 2
3% 294 282 292 - 4 -1
61 321 315 32 -2 0
82 298 286 304 -1 * 1
100 29% 243 288 -5 -4
398 (o) 330 (o) 387 (v) - 5 {d) - 3¢d}
Feinsles 0 37 b) 88 1b) B8 b}
i 18 135 16 ~-17 -1}
22 108 160 98 - & -8
33 {26 121 114 - 4 -1
LY 163 151 142 -7 ~-i3
82 173 162 . 149 ~ 6 ~14
1o 193 169 157 -12 ~19
280 () 257 (2) 245 (c) - 8 (d} -137d}

fa) Weight Differential Relative to Controls =
Weight Change (Dosed Group) - Welght Change {Control Group)

Weight Change (Control Group)

{6} Initial weight
{cj Mean body weight at week {00
(d) Mean body weight relative to controls

The tumor data were summarized in Tables 9 and 10 in this report
and these tables are attached below..

e
App ~ origind!
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TABLE 9. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (o)

Low High
Control Daose Dose
Hematopoletie Systesm: Undifferentiated Levkemin
Tumor Rates
Overall (&) 17750 (34%) 16/30 {32%%) 1450 (2855
Adjusted (¢) 39.5% 36.3% 29.65;
Terminal (d) 8733 (24%%) B35 {23%) 8741 (20%)
Statistical Tests (&) i
Life Table P=0. 152N P=0 415N =0, 176N
incidental Tumor Test P=0.513N P=0.ST7TN P=0. 568N
Cochran-Armitage Trend,
Fisher Exact Tests P=0,295N P=0.SOON P=0.333N
Pituitary: Adenoms or Chromophobe Adenoms
Tumor Rates
Overall (b} _ 10747 (219) 9:45 (2097) 14/50 (28G)
Adjusted {¢) 28.4% 26.6% 31.5%
Terminal (d) B/32 (25%5) 8732 {25%) ) 11741 (27%)
Statistical Tests (2}
Life Table P=0.415 =0, 490N P=0.474
Incidental Tumor Test P=0,297 P=0.564N P=0.333
Cochran-Armitage Trend, )
Fisher Exact Tests P=,250 =().543 P=0.298
Pituitary: Adenoms, Adenocarcinoma, or Carcinoma
Tumor Rates
Cverall 6} 12047 {26%) 9745 (200 15750 (30%)
Adjusted (¢} 33.0% 26.6% S332%
Terminal () 9732 (28%) 8732 (25%) 11741 (27%)
Statistival Tests {2) . :
Life Table P=D.524 P=0.303IN P=0.583
Incidental Tumor Test P=0.371 P=037TIN: P=0.398
Cochran-Armitage Trend,
Fisher Exact Tests P=0,342 P=0.351N P=0.396
Adrenal: Pheochromocytoma
Tuwinor Rates
Overall () 8749 (16%) Y0/ 5G (209 14750 (28%)
Adjusted (o) 21.9¢ 268,75 32.3%
Terminal ¢d) 5133 (15%) 8735 (33%) 12/41 (295%2)
Statistical Tests (e}
Life Tabie P=0.224 P=0.461 0,267
Incidental Tumor Test =(.1338 P=0.475 P=0.161
Cochran-Armitage Trend, » ‘
Fisher Exact Tests F=0.094 P=0.416 P=0.124
Thyroid: C-Cell Adenoma
Tumor Rates
Overall () 2149 (4% 4750 {85%) 650 (12%)
Adijusted o) 6.1% 1109 14.6%;
Terminal (d) 2133 (6%) 3735 (3%) G741 (159)
‘Statistical Tests (&}
Life Table P=0.167 P=0,369 P=0212
Incidental Tumor Test B=0.151 =().371 P=0.212
Cochran-Armitage Trend,
Fisher Exact Tests P=0103 P=0.340 P=.141
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TABLE 9. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (o) (Continued)

Low . High
Control Dose Dose
Thyroid: £-Cell Carcinoms
Tumor Rates
Overall (3} 4749 {89%) 2/ 50 (45%) 2/50 (4%}
Adjusted {c} 12.1% 5.3% 4.6%
Terminal {d) 4/33 (129%) 1735 (3%) 1141 (2%
Siatistical Tests (e}
Life Table P=0.179N P=0.305N P=0. 244N
Incidental Tumor Test P=0.2{8N P=0,305N P=0282N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.244N P=0.329N P=0.329N
Thyrold: C-Cell Adenoma or Carcinoms
Tumor Rates
Qverall (&) 5149 (10%) 57150 (10%8) 8/50 (16%)
Adjusted (¢} 15.26 [3.2¢% 18.9%
Terminal (4 5733 (1598) 335 (9%) 7i41 (1798
Statistical Tests (e)
Life Table P=0.360 P=0.384N P=0.429
incidental Tumor Test £=0.299 P=0 383N P=0.397
Cochran-Armitage Trend,
Fisher Exact Tests P=(,232 . P20.617TN P=0.290
Preputial Gland: Adenocarcinoms
. Tumor Rates
Overall (b 3150 (6% 1750 (29%) 0/ 50 {0%)
Adjusted (¢} R.4% 1.9% 0.0%
Terminal rd) 2133 (6%) 1138 (3%) 0141 (0%
Statistical Tests fe)
Life Table P=0.045N P=0.28TN P=0.092N
Incidental Tumor Test . P=0.059N P=0.291IN P=0.14IN
Cochran-Armitage Trend,
Fisher Exact Tests P, 060N P=0.309N P=0, 121N
Testis: Interstitial-Cell Tumor
Tumor Rates
Overall (b) 48750 (965%) 49150 {98%) 46749 (9497}
Adjusted (¢} 100.0%% - 100.0% 100.0%;
Terminal (d) 33733 (100%) 35735 (1009%) 4040 (10098
Statistical Tesss o)
Life Table P=0.016N P=0.406N P=0.018N
Incidentaf Tumor Test P=0.029N P=0.6{0N P=0.055N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.39IN P=0,500 P=(.450N

fa) Dosed groups received doses of 25,000 or 30,000 ppm of ascorbic acid in the diet.

{bj Number of tumor bearing animals/ number of animals examined a1 the site.

{c; Kaplan-Meier estimated lifelime tumor incidence after adjusting for intercurrent montality.

(d) Observed tumor incidence at terminal kill.

{2} Beneath the control incidence are the P-values associated with the trend test. Heneath the dosed group
incidence are the P-values corresponding to pairwise comparisons between that dosed group and the
contrals. The ife table analysis regards tumors in animals dying prior to wrminal kill as being {directly or
indirectly) the cause of death. The incidental tumor test regards these lesions as non-fatal. The Cochran-
Armitage and Fisher's exact tests compare directly the overall incidence rates. A negative trend or lowsr
incidence is indicated by (N

74



Reviewer: Ke Zhang _ NDA No. 21.881

TABLE 16, ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (o)

Low High

Cantrol Drce Dose
Hematopoletic System: Undifferentisted Leukemia
Tumor Rates
Overall (b) &/50 (129 1350 (3440) 12780 {24%)
Adjosted () 119% 36.9% 27 8%
Terminal fd) 3/38 (8%) 8/36 (229 7137 (199%)
Statistical Tests {e) )
Life Table P=0.121 , P=0,017 =(3,114
Incidental Tamor Test P=0.070 P=0.012 P=0.072
Cochran-Armitage Trend,
Fisher Exact Tests P=0.087 P=0.008 P=0.096
Hematopoletic Syster: Lymphoms
Tumor Rates
Overall (b} 3/50 (6%) 2750 (4% 0750 (0%
Adjusted (¢) 7.2% 4.4% 0.0%
Termingl (d} 1/38 (3% 036 {09 6/37 (%)
Siatistical Tests (e} _
Life Table P=0D.0T8N P=0461N P=012IN
Incidental Tumor Test P=0.083N P=0.318N P=0.123N
Cochran-Armitage Trend,
Fisher Fxact Tests P=0.082N P=0.5008 P=0121R
Plivitary: Adenoms or Chromophobe Adenoma
Tumor Rates
Overall (&) 25450 {509,) 19/ 50 (38%) 15756 (36%)
Adjusted (¢) 57.9% 47.205 3849,
Terminal {d) 20/ 38 (53%) 15736 {429%) 13/37 (3590
Statistical Tests (e)
Life Table P=0.035N P=0,197N P=0.043N
Incidental Tumor Test P=0.0I9N P=0.0%0N =0.025N
Cochrap-Armitage Trend,
Fisher Exact Tests P=0 026N P=0.157N P=0.033N
Pituitary: Carcinomas
Tumor Rates
Cwverall (&) 1730 (2%) 2756 (453} 3750 (695}
Adpusted (¢} 2.6% 5.6% 7.9%
© Termingl (d} 1738 (3% 2136 (5%) 2737 {59%)
Statistical Tests fe)
Life Table P=0.218 : Pz0,481 P=0.300
Incidental Tumor Test (). 238 P=0 481 P=0).350
Cochran-Armitage Trend,
Fisher Exact Tests P=0.222 =0.300 P=0.309
Pltuitary: Adenoma or Carcinomas
Tumor Rates
Overall (k) 3650 (529%) 20730 (40%) 18/50 (36%)
Adjusted (¢ 60.2% 43.7% 45.0%
Terminal (4} 2138 {35%) 1636 (440 158737 (41%)
Statistical Tests (2)
Life Table P=0.083N P=0.200M P=0, 100N
Incidental Tumor Test P=0.04TN Pz0.082N P= 085N
Cochran-Armitage Trend, v
Fisher Exact Tests P=0 068N P=0.158N P=0.079N
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TABLE 10, ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (g} (Continued)

Low- High
Control Bose Dose
Adrenal: Cortical Adenoma
Tumor Rates ,
Querali (b) 3150 (69 () 2/50 (49 1749 (250
Adjusted f¢) 7.58% 56% 2.7%
Termina! (d) 3738 (8%%) 2736 (69%) 1137 (3%
Statistical Tests (&)
Life Table P=0.23IN P=0.5258 P=0.314N
Incidental Tumor Test P=0,231N P=0 525N P=0.314N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.228N P=0.5300% P=0.316N
Adrenal: Pheochromocytoms
Tumor Rates
Overall b) 4150 (8% 6/50 (12%) 7;49 {14¢5)
Adjusted (¢) 8. 7% 15.0% 18.3%
Terminal fd) 3738 (8%) 436 (119%) ' 6737 {16%)
Statistical Tests (e}
Life Table P=0.213 P=0.368 P=0.255
Incidental Tumor Test . P=0.274 P=0.335 P=0,313
Cochran-Armitage Trend, .
Fisher Exact Tests P=0.204 P=(.370 P=0.251
Thyrold: C-Cell Adenoma
Tumer Rates
Cverall (5) ) 2/49 (4% . 8150 (129 4/49 (89)
Adusted o) 5.4% 16.75% 10.1%
Terminal (d) 2737 (5%) 636 (17%%) 3737 (89%)
Statistical Tests (&) :
Life Table P=(),294 P=0.124 P=.345
Incidental Tumor Test P=0.251 P=0,124 P=0.276
Cochran-Armitage Trend,
Fisher Exact Tests P=0.289 2=, 14] P=0.339
Thyroid: C-Cell Adenoma or Carcinoma '
Tumor Rates . :
Overall 7b) 2749 (4%) 750 {149} 5/49 (109
Adjusted () 5.4% 19.4% 12.0%
Terminal (¢) 2037 (5% 736 {19%) 3137 8%
Statistical Tests fe)
Life Table P=0.203 P=0.072 P=(.232
incidental Tumar Test P=0.140 P=0.072 B0, 131
Cochran-Armitage Trend, :
Fisher Exact Tests P=0.194 P=0.085 P=0.218
Mammary Gland: Fibrosdenoms
Tumor Rutes )
Qverall (5) 5750 ¢(10%) 6750 (12%) 850 {165%)
Adjusted ¢} . 12.3% 15.85% 18.96%
Terminal (d) 3738 (8% 5736 (1490 4/37 (119
Statistical Tests (e)
Life Table P=0.235 P=0.499 P=0.2%0
incidental Tumor Test P=0.295 P=0.530 F=0.400
Cochran-Armitage Trend,
Fisher Exact Tests . P=6226 - P=0.500 P=0.277
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TABLE 10. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS {z) (Continued)

Low ' High
Control Dose Dose
Clitargl Gland: Adenocarcinoma
Tumor Rates
Overall b) o 350 (6%) Q450 (%) 0750 (0%
Adjusted (¢} 7.0% 0.0% 0.09%
Terminal (4} 1738 (3%5) 0136 (080 0737 (0%%)
Statistical Tests (e}
Life Table P=0.038N P=0. 120N P=f) 1258
Incidental Tumor Test P 045N 2=, 10N P=0, 123N
Cochran-Armitage Trend,
Figher Exact Tests Pe(,037N =0, 121N P=Q 121N
Uterus: Endometrial Stromal Polyp
Tumor Rates
Overall (b) 13750 (269} 9750 {18%;} 13750 (26%)
Adiusted () % 21.9% 32.1%
Terminal (d) 12/38 (3295) $/36 (149%) 10737 (27%)
Statistical Tests {e)
Life Table CP=0.534 P=0.262N P=(.572
Incidental Tuemor Test P=0.539N P=0. 163N P=0,553
Cachran-Armitage Trend,
Fisher Exact Tests P=(.547 =0, 235N P=0.590
Uterus: Endometrisl Stromal Polyp or Sarcoma
Tumor Rates
Overall (B) 13750 (269%) 10750 (20%) 14750 (2850
Adjusted {¢) 33.1% 2449 34.6%
Terminal (d) 12738 (32%) 6} 36 {17%) 11137 (30%)
Statistical Tests (e} :
Life Table ‘ P=0.442 P=0, 348N P=0.482
Incidental Tumeor Test P=0.460 P=(.236N =0.460
Cochran-Armitage Trend,
Fisher Exact Tests P=0.454 P=0, 318N P=0.500

fa) Diosed groups received doses of 25,000 or 50,000 ppm of ascorbic acid in the diet.
. () Mumber of tumor bearing animals/ numbér of animals examined a! the site.

fe) Kaplan-Meisr estimated Jifetivne tursor incidence after adjusting for intercurrent mortality.

{d) Observed tumor incidence at terminal kilk

fe} Beneath the control incidence are the P-values associated with the trend test. Beneath the dosed group
incidence are the P-values corresponding fo pairwise gomparisons between that dosed group and the
controls. The life table analysis regards tumors in animals ying prior to termine! kill 2s being (directly or
indirectly) the cause of death, The incidental tumor test regards these lesions as non-fatal, The Cochran-
Armitage and Fisher's exact tests compare directly the averall incidence rates, A negative trend or lower
incidence is indicated by (N},

() One carcinoma was also seen in 2 control
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The incidence of undifferentiated leukemias was significantly
higher in the low dose females (17/50, 34%) as compared to the
control (6/50, 12%) with p<0.02. However, the incidence of this
tumor was not significantly increased in the high dose group

(12/50, 24% with p>0.07). The trend test was not significantly
(p20.07) . Therefore, L-ascorbic acid was not carcinogenic in
this study.

2.6.6.6. Reproductive and developmental toxicology

Oral Segment I Fertility and Reproductive Performance Study in
Rat with Movicol
(17521/03)

Testing Laboratories:
N

s

Study Start and Completion Dates: February 24, 2004 and
April 28, 2005

GLP Reguirement: A statement of compliance with GLP regulations
and the quality assurance unit was included.

Animals: Males: 232-252 g, 8-9 weeks old
' Females: 155-175 g, 8-9 weeks old
cD/ == - Rats

Drug Batch Nos.: 112903

Methods: To study the potential effects of movicol on fertility
and reproductive functions in rats, movicol was given by oral
gavage to male rats (20/group) for 4 weeks before mating, during
mating until sacrifice (for a total of 49 days) and to female
rats (20/group) for 2 weeks Dbefore mating, during mating, and
until day 7 of gestation. The doses tested were 0, 10, 20, and
40 g/kg/day given by two divided doses daily. Clinical signs
were observed daily. Body weights and food consumption were
recorded. All females were sacrificed on day 13 of gestation,
and the uterine contents and ovaries were examined for: number
of fetuses and placenta, number and size of resorptions, number
of corpora lutea, implantations, and location of fetuses. All
animals were examined macroscopically. Sperm count, viability,
and morphology were conducted.
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Results: There were no treatment related deaths. Soft feces
and/or diarrhea were noted in all treatment groups. Terminal
body weight gain was decreased by 5.5%, 14%, and 58% in the low,
mid, and high dose male groups, respectively. There were no
clear treatment effects on the body weight in females. The food
consumption was lower in the mid (62-68 g/kg/day) and high (50-
65 g/kg/day) dose males than that in the control (66-75
g/kg/day) . Treatment with movicol did not produce any effects
on fertility index, sperm count, <viability, and morphorlogy,
estrous cycte, pre-coital time, number corpora lutea,
implantation loss, resorption, live fetuses, and organ weights
of testes, epididymides, and uterus. No macroscopic changes
were noted. The results were sgummarized in Table 5.1 on pages
194-199 in volume cl.26. This table is attached below.

Appears This Way
On Original
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TABLE 5-1

HOVICOL
Fertitity and Reproduction Paransters

- Summary

Rat

Farapeter

Group i

Contral

Group 2
1 gfke

Group 3
20 gfkg

Group 4
40 g/kg

rale animals

Number of male animals
&t start of tesr 20

Number of male animals

dizd before mating g of 20

Number of male animals
evaluated for spern peraretars 20

Mumber of ultrascund-resistant
sparmatids per g testicelar tissue x ¥

Maan: £8.47
Sh: 8.58

r: ;

# o< §.00, Dunnett test or Student's t-test

Motiie spermatozee in the
epididyral cauda

Hear §:

NI 16.05

80

3 of 20

18

12.59
21.67
ns

e
3

g of 22

Py
vl

54,586
19.98

66.49
18,862

0 of 20

71.97
15.49
ns

70.56

ig.23
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. MOVICOL
TABLE 5-1 Fertility and Reproduction Parameters - Summary Rat

Paraneter

Group 1 Group 2

Group 3
Lontroi 10 9/kg

Group 4
2 g/kg 40 grkg

Morphologically nornal
spermatids in the cayds

epididymis
Hean X: 49.6 99.9 99.9 $9.9

*: {p = 0,08} 7 Fisher test

Nusber of males that mated 21 20 20

s}
e d

Number of fertile males

19 20 13 17

FERTILITY INDEX % o

¥

184 an
53 / Fisher test
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MOVICOL -
TABLE 5-1 Fertility and Reproduction Parameters - Summary R

Paramatar Group 1 Group 2 Group 3 Greup 4
Contral 10 g/kg 20 a/ky 40 ¢fky

fopale animals

Mumber of female animals
evatuated for oestrus cycle 20 20 28 20

Humber of osestrus cyele

Fre-treatment Mean: 2.1 2.5 2.4 2.4
period; S 1.9 0.7 (.7 0.6

t: - s RS ng
Treatment Hean: 2.7 2.8 2.8 2.4
period: , SD: 0.6 G.4 0.4 3.7

1 - ns ns : ns
Mating Mean: 0.5 £.é6 0.7 3.6
period: sh: 4.8 0.5 ’ 3.7

% p s 0.01, Dumnett test or Student’s - test

Number of female amigmals
svaluated for mre.coital fime 20 2 18 17

Pra-cotial bime Hears: 3.0 3.0 3.5 4.1
[days3 50: 2.5 1.8 2.4 3.0
T - S ns s

¥oop 2 005, Dunnett test or Student’s ©-test

Fenaies assigned

t¢ taparotomy = 20 20 29 20
pregnant e i9 ei i8 18

aborted ey 0of 13 0 of 20 0 of 18 g of 18
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TABLE 5-1

HOVICOL

Fertility and Reproduction Parameters - Summary

Paramstar

Group 1
Control

Group ?
0 g/kg

Group 3
20 gikg

Group 4
4% g/kg

Dams with fotal
implartation loss

Dams with

viahle fetuses

FERTELITY INDEX

2 {p 5 0.05)

Dams evaluated at
Cassarian section

Corpora Tutea

*k: ;} S ?"L?I'

1
o,

loplantation sites

Total:

= 0 of 14

e 19 of 18

S 95

! Fisher tost

total: 264
Hean: 7
R 1.4

t:

[N
W
1T

Mean: 3.4

S

28 of 20

29

Dunnett test or Student™s t-tess

Foent .
w0
K=2% oy

ns

#:p < §.0%, Dunnett test or Student’s t-test

Pre-implantation loss

mean ¥

33

2.9
12 A

18 of 18

(¥
Rwel

245

15.3

2.4
ns

S,

o
[

“ty
[y
X

R 3

of 17

,k
N
Rl

% At

[
g1

oo
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HOVICOL
TABLE 5-1 Fertility and Reproduction Parameters - Summary

pe 2/
e
L s

Parameter Group 1 Grou

o2 Group 3 Group 4
Control Wogrkg 20 gikg 40 g/kg

ferale animals

Post-implartation Toss
mean ¥t

£.7
S0 11.4

L G
@ o
ot
&
G
o
o rs
B D

#1(p < D.08) / Fisher test

Resgrpticns, total

totad: 17 10 1B 17
Mpan: 0.9 4.5 i1 1.1
sh: 1.4 I 3.9 1.6

L: - ns TN

,.
g
I
i

#on o< .01, Dunnett test or Student's t-test

Resorptiong, sarly
total: 3 4 8 8

Hean: 0.2 0.2 8.5 G.5
AN 0.4 0.4 (.3 .7
i . ns ns ns

. < 0,01, Dumnebt fest or Student’s t-iest

Reserpiions. lats

total: 14 é iEs] g
Hean: 0.7 £.3 0.5 [.&
50: 1.4 0.5 0.6 1.2
t: - ns n ns

1o g .01, Dunmett test or Student's b-test

Hesér:tians‘ total in ¥ of tmplants

Mean ¥, 6.7 3.2
SB: 1.4 3.9

jeed
ed

P
£
{45

A

*ip 2 D.05) / Fisher fast
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HOVICOL
TABLE 5-1 Fertiiity and Reproduction Paraneters - Summary

Farasetar Group 1 Group 2 Group 3 Group 4
ertrol 1B a/kg &0 glkg A5 g/kg

Resorptions, =arly in & of iaplants

=

D

F3

=

il

R
e ba
ot
P2
=S
k241
LIS )

Iy &F%

i {p = 0.05) / Fisher tagt

Rzsorptions. late in ¥ of implants

Lad
e
P R
Fe
)
¥
-

Hean & 5.4 2.0
S0 1.3 3.1

Jord

% (n = 0.05) / Fisher test

Dead fetuses n = 0 {3

o

Halforeed Peluses o= it 0 o 7

A

total: 238 261 224 203
: 3.1 14.9 13.5
3.3 1.3 4.4

na ns ns

o

T

£

o
&

2N aund
LA %)
1%

[

.

¥ on o2 0,01, funneldt fest or Studert’s totest

Live fetuses in & of implants

e
P

&

i

[l 2
wL3

Lad

(5]

g3

o

ol
R
~ O
e

S e
Fend U

2

85



Reviewer: Ke Zhang NDA No. 21.881

In summary, movicol was given by oral gavage to male rats
for 4 weeks before mating, during mating until sacrifice and to
female rats for 2 weeks before mating, during mating, and until
day 7 of gestation. The doses tested were 0, 10, 20, and 40
g/kg/day. The mating performance and fertility were not
affected.

Oral Segment II Embryo-Fetal Development
Study in Rats
(17522/03)

Testing Laboratories:

Study Start and Completion Dates: February 24, 2004 and April
18, 2005

GLP Requirement: A statement of compliance with GLP regulations
and the quality assurance unit was included.

Animals: Female rats: 206-280 g, ~8-9 weeks old
CD =~ :CL —™ rats

Drug Batch Nos.: 112903

Methods: To investigate the teratological potential of
movicol, movicol was given by oral gavage to pregnant females
from days 6 to 17 of gestation at 0, 10, 20, and 40 g/kg/day.
The doses were given in two divided doses daily. In the current
study, clinical condition was recorded daily. Body weights and
food consumption were recorded. All pregnant females were
sacrificed on day 20 of gestation for examination of their
uterine contents. At necropsy, the females were examined
macroscopically and live fetuses were weighed, sexed and
examined for external abnormalities. Half of the fetuses were
examined for visceral and the other half for skeletal
abnormalities.

Results: One high dose female was found dead on test day 12.
Necropsy revealed reddened lungs and the intestine filled with
liquid. Diarrhea and/or soft feces were noted in the mid and
high dose groups. Pilo-erection was noted in the high dose
animals. Body weight gain during gestation days 7-18 were
decreased by 12.6%, 25%, and 76% in the low, mid, and high dose
groups, respectively. The food consumption was lower in the mid
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(64-84 g/kg) and high (43-68 g/kg) dose groups as compared to
the control (79-92 g/kg).

The number of resorption was increased and the number of
viable fetuses was decreased due to the post-implantation loss
in the high dose group. The results were presented in a table
on page 48 in volume cl1.27 and this table is attached below.

Appears This Way
On Original

87



Reviewer: Ke Zhang NDA No. 21.881
The following table presents the relevant reproduction data:
Parameter T -Gmup 1 Grou{» 2 Group 3 Group 4
Control 10 gikg | 20 g/ky | 40 g/kg /day
{n=2% fday lday {n="18)
tn = 204 {n=20)
Corpora jutes total 317 308 279 281
pet dam 15.1 15.3 14.0 15.8
tmplantation sites total 208 4# 288#5% 265 270
per dam 14.0 14.4 13.3 16.0
Resorptions  totai 21 25 13 31
per dam 1.0 1.3 0.7 1.7
Early resorptions 1otal 13 20 & 15
per dam 0.8 1.0 .4 0.8
.Late resorptions total 8 5 5 15
per dam 0.4 0.3 0.3 0.8
Live fetuses total 275 283 282 23G*
per dam 13.8 | 132 2.€ 14.1
fn = 20 dams) {n = 17 dams
with viable vrith viahie
s fatuses fetuses
Fetuses total 275 283 252 235¢
par dam 13.1 13.2 2.6 13.3
| e = 21 dams in = 18 dems
with both viabie with both viable
fgtuses and fetuses and
resorbed resorbed
- implants! anplants)
Dead fenuses a1 laparptomy  wolal G 1 O 0
Pre-implantation 1055 mean % 8.8 5.7 7.8 4.5
Post-implantation [oss mean % 10.9 10.0 5.5 133

#¢ The total number of live fetusss plus resorptions is 286 (278 1o1al live fetuses plus 21
resorptions). As irter £17 had wwin fatuses sitached 1w one placema, the number of
implantation sites is reduced by one 1o 295,

#8% The toral numbsr of live fetuses, resorptions and dead fetuses is 289 {283 il lve
fetusss plus 25 resorptions plus 1 dead fetus). As litter #28 had twin fetuses sttached
1o pne placenta, the number of implantation sites is reduced by one 1o 288,

88
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There were no treatment related external, soft tissue, and
skeletal malformations. Treatment with movicol increased the
incidence of skeletal variation such as wavy ribs in the mid (59
of 126) and high (62 of 120} dose groups as compared tc the
control (28 of 138). The results were summarized in Tables 9,
10, and 11 on pages 74-95 in wvolume c1.27. These tableg are

attached below.

MOVICOL - Embeyo-Fetal Development in Rats

THELE § ' SUMMARY OF ALL CLASSIFIEG FETAL EXTERNAL OBSERVATIONS
TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GROUP 4
Contral 10 gfky 20 g/kg 40 g/kg
Litbery Pvaluated K 20 2 20
vatases Fvalustes % 275 264 252
Live N 25 263 o852 J
Dead N ¢ 1 0 ¢
TUTAL MALFORN
Fetad Incidenceff H 0 U ] It
% 0.0 0.6 0.0 ¢.0
Litter Incidence K [} [ [ ¢
1 0.0 £.4 0.0 R
Affectes Fetuses/iitter 8.9 0.6 4.0 9.0
6.0 G0 0.0 0.0
TCTAL VARIATIONS
Fetat Incbinwm:efiﬁé ! 0 I 0
X [N 0.0 6 4
vitter lncidence N 4 0 {t 4
[ ] 0.0 g.0 9.4
Affected Fetuses/litter MEANY 0.0 f.a
&h .0 .0 49.¢

Chi-separe test)

Ao Pt 01 (Fisher ar
Pl AS OHE FETAL THCTOFNGE

STORIFICANTEY CITFERERT FIOM CONTRML. #
§ FETUSES AFFECTED BY SEVERAL CHANGES Wit

Appears This Way
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MOVIG0;
TABLE 9 SUMMARY OF 7

- Embryo-Feta) Development in Rats

GROUP 4

TEST GHOUR T TEST GROWP 2 1
Control 10 gl/kg 4¢ glkg
N 20 0 20 17
H s pcit] 252 234
N 274 263 252 339
Dead H I 1 0 ¢
FOUND DEATY AT LAPAROTOMY
fetal Incidence [ 4 1 4 [}
% 0.0 0.4 0.0 0.0
Lister Iocidence - i i} 1 0 ¥
% 9.9 4.0 6.0 4.0
TOTAL FETAL EXTERNAL URCLASSIFIED UBBERVATIONS
Fetal Incidence [ o i ¢ Q
5 (.8 4.4 §.9 0.0
Litter incidence t U H ¢ 0
5 G4 .0 G0 .0
FERENT FROM COMIROL:  # - 5 %o Pl g1 {(Fisher or Chi-squsre test}
TRAL CHANGES WILL 80 COUNTLR AS OML FITAL INCIOUHCE
’ MWL -+ Emnego-Fetal Development in Rals
TABLY 10 SUARY OF ALL CLASSIFIED FETAL SKELETAL OBSERVATIONS
TEST GROUP 1 YEST GROUP 2 TEST GROUP- 3 TEST GROUP 4
Contrel 10 gfky 20 g/ky . AL glkg
Litters Evatuated N 26 20 20 17
‘etuses Pvaluated H 138 132 126 120
five N 138 13t 126 12
Bead K g i [ ¢
FETAL MALFORMATIONS
tetal Incidenced K 0 ¥ [
& Q.4 0.u vt
litter Incidence K ¥ 0 i [l
H &4 4.0 0.6 0.0
Affected Fetuses/Litigr PLANE 4.0 0.0 0.4 0.0
L 4.0 6.0 0.0 0.0
TOTAL VARIATIONS
Fetal Tncidenceff R 24 34 iR A
k4 2L 25.9 47.8 5.5
Litter Incidence N i3 13 17
% (Y 65,0 85,0
Affected Fetuses/Litter MEANY 20.6 3.8 54.2
5.0, 240 . 2.7

(US| rgr Chi-square best)
VAL THEIGENCE

TH o P0G R e psh
SOWTLL BE COUNTED AS ONE
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MOVICOL - Embiryo-Fetal Developmient 1n Rats

TARE 10 SUMMARY OF ALL CUASSIFIED FETAL SKELETAL OBSFRVATIONS
TESY GROUP 1 TEST GRoup 2 TEST GRUP 3 TEST GROUP 4

Control 10 u/kg 20 ylkyg 4% glky

R 135 124 118 1y
X 97 .8 43,9 94,4 7.4

Litter Incidence Bl 20 20 20 17
¥ Wo.0 166.4 1000 1.0
Affected Fetuses/Litter MEANX 99.0 913 985 95.2
S, 6.4 8.7 4.3 7.4

NIFICANTLY bl
LTUSLS AFFE

RENT FROM CONTROL:  * = Ps0.05  #% = PsG 01 (Fisher or Chi-square test)
CTED BY SEVERAL CHARGES WILL BE COUNTID AS ORE TEYAL INCIDENCE

HOVICOL - Embryo-Feta
TALE 16 SEMHARY OF FETAL

TEST GROUP 1 TEST GRIUP 2 TEST GROUP 3 TEST GRUUF 4

Control 10 g/kyg 20 g/xg 40 g/kg
Litters Evaluated N 20 20 2 a7
Fetuses Tvaluatod H 138 132 126 P20
Live H Lag 133 14 et
Dead b G i i k¢]
JOTAL FETAL SKELEVAL MALFORMATIONS
Foetal Tncidence#d N ¢ 0 o ]
% a.4 0.0 .4 0.0
Litter Incidence H 8 ¢ g |4 )
5 ¢.9¢ 0.0 0.6 6.0

#F FETUSES AFFECTED BY SEVERAL CHANGES WILL BE COUNTED AS ONE FETAL INCITENCE
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HOVICOL - Embiyo-Fetal Development in Rote

TABLE 10 SUMMARY OF FLTAL SKELETAL VARIATION
TEST GROUP 1 TEST SROUP 2 TEST GROUF 3 TESY GROUP 4
Lontro} 10 g/kg 20 g/kn 40 g/kg
ars Evatuated o 20 20 24 17
26 Lvaiuated b 138 132 125 120
Live N 138 131 126 120
Dead H 1] 1 i} i}
EESS THAN 13 RIB(S)
fetal incidence M 0 1 ] )
X 6.0 0.8 .6 0.0
Litter incidence # ¢ H 14 0
k 6.0 5.0 0.6 ¢,0
RUBESY SH¥
& idence N i) 1 2 3%
H 0.0 0.8 L.6 2.4
Litter Incidence # 4 i i 1
P (U] b8 5.0 5.¢
RIB{S) WAVY
Fetal Incidence |4 i) RK] Lk
4 203 5.0 4.8 al1.7
Litter Incidence i 1z 13 17 14
X &4.0 6510 850 82 4

SIGNIFTCANTLY DAFFERENY FROM CORTROL: % = PsD.OH %% = Ps.0L  {Fisher or Chi-square test)

HOVICOL - Embeya-Fetal Development in Rats
TABLL 10 ) SUMMARY OF FLTAL SKELITAL VARTATIONS

TEST GROUP 3 fLST GROUP ;
Conteo) 10 g/ky 20 arkg 40 giky

STERHEBRACEY BIPARTITE
Fetal incidence M 1 0 1 0
5 6.7 [URY 4.8 0.0
Uitter Ireidence R ! 0 1
X 8.8 D9 5.8 Q.90
STERNEBRA(E Y MISALIGHED {SEVERITY: SLIGHT)
fetal Incidence H i 4} H i
4 G.7 (L4} 0.8 0.8
Litter Jrcidence H 1 8 1
5.0 Q.0 5.4 5.4

TOTAL FETAL SKELETAL VARIATIONS

Fetsl Incidenceff N 34 Gk G3H%
% 5.8 47.5 52.%
Litter Incidence N 13 17 15
A 4509 85.0 Bl 2

%« ps0.05
WL BE COUNTED AS

SIGHEE FCARELY DITFLRENT §
#§ FETUSES AFFECTED 8Y S

HOM LONTH
R £
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HIVICOL » Embryo-fetal Development in Rats

TARLL 1% SUMHARY OF FETAL SKELETAL RETARDATIONS

TEST GROUP 1 TEST GROUP 2 TEST GHOUP 3 TEST GHOUP 4

(Y] 10 g/kg 20 g/ky 40 g/kg
Pitters Evaluated N Pt 20 20 17
Fetuses Uvaluated 124 135 132 125 - 120
Live H 138 131 124 120
foad N & 1 H {
LTH HMETACAREALIA NOT OSSEFLED .
fetal Incidence N 23 19 25 YA
b3 6.7 14.4 26,6 36.8
Litter Incidence H 9 7 9 7
§ R 345.0 h.t 4.2
ETH METATARGALIA HOT QSSTFIED
Fetal Incidence " 1 0 i plid
1 4.7 0.9 0.6 8.3
Litter Incidence i 1 2 I 3
i b 0.4 0 AR
CAUDAL VERTEBRAL ARCH(ES) WOT OS3IFLED
fetal Incidence N 0 Y 0 3%
X a0 8.4 0.0 2.8
Litler Incidence 5 i} ¢ 0 1
¥ 0.0 6.4 0.0 (]

SIGRTPTCANTLY DIFFERENT FROM COSTRG.: % = Pa0 05 ®% = Pab 81 (Fisher or Chi-souars tast)

MOVICOL - Fubryo-Fetal Do
SUHMARY OF FETAL SKELE

{opment in Ratg
RETARDATIONS

TasLE 10

TERT eroup 3 TS

TEST G

TEST GROUP 1

Control 30 g9/kg 20 g9/tg 4% g/kg
CAUDAL VERTEBRAL BOOIES, NO 8ODY O
Fetal Incidence I 3 g & &
% 2.2 9.4 6.0 4.2
Litter incidence H 2 f 4 2
3 10.¢ 4.4 g0 11.8
CAJOAL. VERTEBRAL BODIES, ONLY OMC BOOY OSSIFIFED
Feral Incidence N & § 2
¥ 1.3 4.5 2.4
Litter Intidence N 3 4 k!
% H] 5.6 15.0
FAVITAL VERTFBRAL BODY/BODIES BIPARTITE
Fetal Incidence B ¢ 1 0 ¢
¥ 0.4 6.8 0.0 6.0
Litier Incidence # i} 1 ¢
X 4.0 5.0 (.0 0.0
CeRYITAL VEHTEBRAL BOUY/BUDLIES ROT OSSIFIED
Feial Incidence H Y i} 8 3
1 (O8] 0.0 4.% 2.5
Litier {nefdence H 4 0 1] 1
¥ R 0.0 {.4 5.9

SIGNTFICANTLY DIFFERENT FROM CONTROL. = =

Paf), 9%

93
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PAHLL W

MWL, - Ewbryo-Fetal Develdpment in Rals
SUMMARY OF FETAL SKE

ETAL RETARDATIONS

TUST GROUP 1

TEST GHDUP 2
10 g/ky

JEST GReUP 3
20 9/kg

ST GROGE 4

10 g/ky

HYOTB WY CSSTEIED
Fetal incidence H
A
Livker Incidinie N
¥

LUMBAR VERTEBRAL ARCH/ARCHES INCCMPLETELY 035IFITH

Fetal {ncidence H
5
Litter Tncidence N
k4
LUMBAR VERTEBRAL ARCH/ARCHES HUT DSSIFIED
Fetal Incidence M
%
Litter lngvdenee M
i

BOOY/BODIES 81

LHHBAR VERTEBRAL

Fetal Incidence H
¥
3
Litier Incidence H
%

4

5
i,

[

o

ToEx 2

Do o

32
5.4
1
55.8
? 1
1.5 0.8
1 1
5.9 5.8
0 ]
.4 1.0
b ki
0.0 0.4
1 0
0.8 0.0
1 [
5.0 0.0

7o
39.2
16
94.1

STONITTCANTLY DIFFERENT FREH CONTROL:

o Pt UG

** = ps ] {Fisher or Chi-sqave Li

Appears This Way

On Criginai
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HOVICOL - Embryo-Feta) Development in Rats
TABLE 10 SUMMARY OF FETAL SKELETAL RETARDATIONS

TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GROUP 4
Control 10 g/kg 20 glkg A0 g/kg

LUMBAR VERTEBRAL BUDY/BODIES DUMBBELL - SHAPED

Fetal Incidence N 8 ¢ 1 ¢

b4 0.6 30 - .8 1.0
Litier Incidence K 9 0 i ]

% 0.0 6.0 5.0 0.0

LUMBAR VERTEBRAL BODY/BODIES IRCOMPLETELY 0SSIFIED

Fetal Incidence R 0 0 ¢ Yool
i 0.¢ 4.0 0.0 5.4
Litter Incidence M 0 0 0 2
X 0.0 ¢.0 0.9 11.8
LUMBAR VERTEBRAL BODY/BODIES MOT QSSIFIED
Feral Incidence H 0 ¢ [ 2
b4 8.0 4.9 0.0 1.7
Litter Insidence N { 0 0 1
% 0.0 6.0 0.0 5.9
METACARPALTA INCOMPLETELY DSSIFICD
Fetal Incidence i} o 0 i q ok
1 6.9 U.¢ 0.0 33
Litter Incidence M { {4 4 1
X 0.0 6.0 0.0 5.9

SIGNLIFICANTLY DIFFERENT FROM CONTROL: % = Ps0.05 %% = Ps0.01  {(Fisher or Chi-sguare test)

Appears This Weny
On Cric
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HOVIOW. - Embryo-Fetal Development in Rats

TABLE 1D SUMMARY OF FETAL SKELETAL RETARDATIONS
TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TCST GROUR 4
Contre!l 10 gtky 20 g/kg 40 uika
METATARSAL TA INCOMPLETELY OSSIFIED
fetal Incidence N 0 0 ] ek
b1 b0 8.0 0.0 5.0
Litter Incidence N [\ 0 [ 2
g 0.9 0.0 0.0 1.8
05 FIBULA ROT OSSIFIED
Fetal Incidence N 4} [ 1
. X b.0 0.0 .0 0.8
Litter Incidence N ¥ 4 0 1
% 0.4 0.0 0.0 5.9
Q5 ISCHIT ROT {SSIFIED
Fetal Incitdence N & 0 ¢ 8=
X 0.0 0.0 0.0 6.7
Litter Incidence i 4 t [4 3
¥ 0.6 0.0 .0 17.6
0% PURTS NOT OSSIFIED
Fetal Incidence H & 1% g * 1
A 4.3 0.8 .0 15.8
Litter Incidence H 3 1 0 &
1 5.0 5.0 ¢.0 35.3

SIGNIFICANTLY DIFFERENT FROM CONTROL: % = PsQ.05  ** = Psll.01  (Fisher or Chi-square test)

MOVICOL - Embrys-Fetal Development in Rats
TABLE 10 SUMMARY  OF FETAL SKELETAL RETAROATIONS

TESY GROUP L TEST GROUP 2 TEST GROUP 3 TEST GROUP 4
Control 10 g/kg 20 a/kg 40 g/kg

PELVIC VERTEBRAL ARCH(ES) TRCOMPLETELY OSSIFIED

Fetal Incidence N ¢ 0 0 [Fa
¥ 0.0 0.0 0.0 5.0
Litter Incidence N 0 0 0 4 %
X 0.0 0.0 0.0 238
FELVIC VERTEBRAL ARCH(ES) NOT OSSIFIED
Fetal Incidence N 3 1 i} 4
i 2.2 0.8 0.0 3.3
Litter Incidence [ 1 1 0 1
% 5.0 5.6 0.0 5.9
PELVIC VERTEBRAL BODY/BODIES BIPARTITE
fetal Incidence H 4 i 0 1
: 5 6.0 0.0 (0.0 0.8
Litter Incidence N 0 0 0 1
k4 0.0 0.0 0.0 5.9
PLLVIC VERTEBRAL BODY/BODIES INCOMPLEY
Fetal Incidence M 0 g *
X 0.0 0.0 iP5
Litter Incidence i 1 [\ 2
% 5.0 ¢.0 0.0 1.8

SIGNIFICANYLY DIFFERENT FROM CONTROL:  * = P=0.05 ** = P=0.01 (Fisher or Chi-square test)
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MOVICOL - Embryo-Fetal Development in Kats

TABLE 10 SUMMARY OF FETAL SKELETAL RETARDATIONS

TEST GROUP 1 TEST GROUP 2 TEST GROUF 3

TEST GROUP 4

Control 18 g/kg 20 g/ky a0 g/ky
PELVIC VERTEBRAL BODY/BODIES KOT OSS1FLED
Fetai Incidence N ] 0 b} 4 %
X 0.0 0.0 0.0 3.3
Litter Incidence N 4 4 0 1
X .0 ¢.0 0.8 5.9
RIB(5) IHCOMPLETELY OSSIFIED
fetal Incidence i i g 0 1
% 0.0 0.0 0.0 0.8
Litter Incidence N 0 [ 0 1
X 0.0 0.0 8.0 5.9
SKULL INCOMPLETE OSSTFICATION (MASAL. FRONTAL, PARIETAL, INTERPARIETAL, SUPRAOCCIFITAL:
Fetal Incidence H 64 59 60 68
% 46 .4 4.7 47.6 56.7
Litter Incidence N 1% 13 14 15
& 5.0 65.0 70,0 08.2
STERNEHRACE)Y INCOMPLETELY OSSIFIED
Fetal Incidence N 38 35 32 15%%
% 27.8 26.5 25.4 12.5
Litter Incidence N h 16 14 7 *
X 5.6 Bls. O 0.0 41.2

STGNIFIGANTLY DIFFERENT FROM CONTROL:  * = Ps(. 0%

TABLE 10

HOVICOL

e Pal) 0}

- Embryo-Feta) |

(Fishar

ar Chi-square test)

topment. in Rats

SUMMARY OF FETAL SKELETAL RETARDATIONS

TEST GROUP ]

TEST GROUP 2

TEST GROUP 3

TEST GROUP 4

Control- 10 g/ky 20 g/kg a g/kg
STERNEBRA(E) HOT OSSIFIED
Fetal Incidence [ 70 7 gfx*
3 53.0 61,1 au.6¢
Litter fncidence H ¥ 17 17
b 85,0 B85.0 0.0
ERHEBRALEY REDUCED M S1ZE
Fetal Incidence N 53 57
) 3.4 43.2
Litier Incidence H 2 15
?( 90.¢ 5o
THORACIC VERTEBRAL ARCHES INCOMPLETELY QSSIFIFIED
Fetal Incldence [ 0 0 1 1
¥ 4.0 0.0 0.8 0.8
Litter Incidence N ] i} 1 1
¥ 0.0 0.0 5.0 5.9
THORACTC VERTERRAL BODIES IMCOMPLETELY OSSIFIFIED
Fetal Incidence M 0 0 8 el
¥ 0.0 0.0 0.0 5.7
Litter Incidence H 4 { 0 2
x 0.4 9.0 0.0 11.8

STGNIFICANTLY DIFFERENT FROM CONTROL: % =

s Pl (]
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MOVICOL » Cmbryo<Fetal Develupiient in Rats

TABLE 10 . SUMAARY OF FETAL SKELETAL RETAHDATIONS
TEST GROUR 1 TEST GROUP 2 TEST GROUP 3 TESY GROUP 4
Cantrol 10 gfky 20 g/ka A0 glkg
THORACIC VERTEBRAL BOOY/BOOTES BIPARTITE
Fetal Incidence h 3 5 0 [
X 2.2 3.8 .0 5.0
Litter Incidence N 2 4 0 4
3 10.0 26.0 0.0 23.5

THORACIC VERTEBRAL. BODY/BODIES DUMBBELL- SHAPED

fetal incidence N i 2 [ 4 *
1 6.0 1.5 3.2 3
Litter Incidence d ¢ 2 2 4+
¥ 0.9 0.0 10.6 23.5
THORACIC VERTEBRAL BODY/BODIES MOT OSSIFIED
fetal Incidence H 0 0 0 1
% G.¢ 6.0 0.0 0.8
Litter Incidence N 4] 6 1] 1
k 4.9 0.0 0.6 5.4
THORACIC VERTERRAL BODY/BODIES RUDUCED IN S1ZE
Fetal Incidence ) ) 0 1 1
3 0.0 0.0 0.8 0.0
Litter Incidence N ] 3} 1 0
% 9.9 0.0 5.0 {81

SIGHIFTCANTLY DIFFERENT FROM CONTROL: % = P05 #% = PsG.01  (Fisher or Chi-square test)

MWICOL - Embryo-Fetal Bovelopment in Rats

TABLE 10 SUMMARY OF FETAL SKELETAL RETARDATIONS
TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GROUP 4
Control 10 o/ky 20 y/kg 40 g/ky
TOTAL FETAL SKELETAL RETARDATIONS
Feta) Incidencef# N 135 124 119 117
£ 4978 939 94.4 97.5%
Litrer Incidence N 20 20 20 17
% 100.0 100.0 1006.0 100.0

SIGNTFICANTLY DIFFERENT FROM CONTROL:  * = PsQ.05  #% = ps0.01  (Fisher or Chi-square test)
fiff FETUSES AFFECTED BY SEVERAL CHANGES WILL BE COUNTED AS ONE FETAL INCIDENCE

Appears This Wary

Oy Civiegie !

e
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HOVICOL - Embryo-Fetal Development in Rats

TARLE 1} SUMMARY OF ALL CLASSTFIED FETAL SOFT TISSUE OBSERVATIONS
TEST GROUP 1. TEST GROUP 2 TESY GROUP 3 TEST GROUP 4
Controt 10 g/ky 20 glka 40 ¢/kg
Litters Cvaluated N 20 20 20 17
Fetuses fvaluated N 137 132 126 119
Live H 137 132 126 . 119
Doad N 0 0 b 0
TOTAL MALFORMATTONS
fetal Incidencefd N g 0 b} 0
X (8] 0.0 5.0 6.0
Litter Incidence N 0 0 0 ]
X 0.0 0.8 0.0 0.0
Afected Fetuses/Uitter MCANg 0.0 0.0 0.4 G.¢
S.0. [UR] 0.6 0.0 .0
TOTAL VARIATIONS
fetal Incidenced N 14 17 19 12
b 16.2 12.9 5.1 10.1
Litter Incidence R 8 12 14 7
I 44 6 60,0 0.0 412
Affected Fetuses/Litter MEANY 18.6 17.1 13.6 12.1
S.0. 17.2 24.3 14.0 1.5

SIGHIFICANTLY DI
e FETUSES AFFECTED BY SEVERAL CHANG

RENT FROM COMTROL: % = BsD.0R8 " = P00 (Fisher or {hi-square test)
GES WILL BE COUNTED AS ONE FETAL TMCIDERCE

WIVICOL - Embryo-Feta) Development in Rags

TARLL 11 SUPARY OF FETAL SOFT TISSUE MALFORMATIONS
TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GROUF 4
Cantroel 10 g/ky 20 alky 40 g/kg
Litters tvatuated N 20 20 20 17
Feluses Evaluated N 137 132 126 119
Live N 137 132 126 119
Dead N & [ : 0 0

TOTAL FETAL SOFT TISSUE MALFORMATIONS

=
(=3

Felal Tusidencedff N 0 [i

by 0.9 0.4 0.9 0.0
Litter Incidence N 4] 0 0 0

X 0.0 0.0 0

0 9.9

4 FLIUSES AFFECTED BY SEVERAL CHANGES WILL BE COUNTED AS QNE FETAL INCIDENCE
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HOVICOL - Embryo-Fetal Development in Rats

TABLL 11 SUMMARY OF FETAL SOFT TISSUE VARIATIONS
TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GROUP 4
Contro} 10 g/kg 20 g/kg A askg
Litters Evaluated N 20 20 20 17
Fetuses Evatuated N 137 132 126 119
Live # 137 132 126 19
Dead N 0 o [t} 0
ATH CEREBRAL VENTRICLE DILATED
Fatal Incidence N 1 3 3 3
% .7 2.4 2.4 2.5
Litter Incidence H 1 2 3 2
X 5.0 10.6 15.0 11.8
BRAIN STEM: HAEMATOMA
Fetal Incidence N & il 0 1
5 8.0 0.0 0.0 0.8
Litter Incidence N 0 ] 0 1
i 0.0 0.0 0.0 5.9
CEREBELLUM: DARK DISCOLOURED
Fetal lncidence H i} 0 1 ]
¥ 0.0 RY] 0.8 0.¢
Litter Incidence H 9 1 0
X 3.4 4.0 5.¢ 0.8

SIGNIFICANTLY DIFFERENT FROM CONTROL:

* s pal 05

MOVICOL - Embryo-Fetal Developwent in Rats

* w20 01

(Fisher or Chi-square test)

TABLE 11 SUMMARY OF FETAL SOFT TISSUE VARIATIONS
CGROUP T TEST GROUP 2 TEST GrOUP 3 1 GROUP 4
Contral 10 g/kyg 20 g/kg 40 g/ky
DILATATION OF RENAL PELVIS
Fetal Incidence M 9 10 7 6
¥ 6.6 7.6 5.6 5.8
titter Incidence N 5 9 4 4
X 25.0 4450 20.0 23.5
LIVER: HAEMORRHAGIC FOCUS/FOCT
Fetal Incidence N 5 5 [ 3
5 3.6 3.8 4.8 2.4%
Litter Incidence H 5 5 ¢ 2
3 25.0 25.0 30.0 11.8
MISPLACED KIDNEY
Fetat Incidence b ) ¢ H 0
X 0.0 G.0 0.8 0.0
Litter Incidence N ] (; 1 4}
¥ 0.0 10 5.0 0.0
THORACIC CAVITY: HACHORRHAGE
Fetal Incidence H g 1 i]
s X 0.9 0.0 0.8 0.0
Litter Incidence [k} 0 ¢ 1 0
b 0.0 ¢.0 5.0 8.0

SIGRITTC

ANTLY DIFFERENT FROM CONTROL:

o P05

% = P2 0] (Fisher or Chi-

100

square test)
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MOVICOL - Eubryo-Fetal Development in Rals

TApLE 11 SUMMARY OF FETAL SOFT TISSUE VARIATIONS
TEST GROUP 1 TESY GROUP 2 TEST GROUP 3 TEST GROUP 4
Cantrel 16 g/kg 20 g/kg 06 g/kg
TOTAL FETAL SOFT TISSUE VARTATIONS
Fetal Tneidence N 14 17 19 12
¥ 10,2 12.9 5.1 16.1
Litter Incidence i1 8 12 14 7
b4 41,0 60.0 70.0 41.2

SIGHIFICANTLY DIFFERENT FROM CONTROL:  * = P=0.05 ** = PsG.01 (Fisher or Chi-square test)
## FETUSES AFFECTED BY SEVERAL CHANGES MILL BE COUNTED AS ONE FETAL INCIDENCE

Toxicokinetics: Only the 1lower molecular weight PEGs were
detected in the plasma and these PEGs included oligomers 11, 13,
16, and 18. Toxicokinetic data were presented in a table on

page 57 in volume 1.27. This table is attached below.

Appears This Way
On Criginal
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. Dose ] Crad 8 V . ' t1z shenk i B AUC senBHE
la/kgrday) | lwgiml] ih lh] wg/ml-hi |

Gestation day 6 [sampling after first admunistrationd,
administered dogages: §, 10 or 20 glkg/edministration
Ciigomer 17

10 ,
20 - ) :
a0 0.57 2 -
} Cligomer 13 '
20 - - - -
40 . - i - -
' ’ Oligomer 16 ‘
s — - N -
20 . - - -
40 .53 G.5 . 3.03
{&UD valuel
Oligomer 18
10 - : - :
20 0.61 g.5 5.81 3.07
40 1.40 0.5 2,34 4.28
Dose Crack & Teoe | Czamfitld | AUCoad 54
laikyfday fpaid ] thy [ fpg/mblh]

Gestation day 17 {sampling after second administration|,
administered dosages: 10, 20 or 40 g'kg/day
Oligomer 11

10 | o8t 4 1 -
20 - - -
40
Oligomer 13
20
40 . ,
Oligomer 18
10 0.56 4 -
20 - -
40 - -
Cligomer 18
10 0.82 4.0 1 280 3.70
20 - - - .
40 .91 4.0 | 2.3 4.58

4 Valuas {gbove 0.5 pyg/ml) measured in plasma samples for timepoints
see section 9.4
#5# Vawes caleulnted by the toxicnkinetic anabysis
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In summary, movicol was given by oral gavage to pregnant
rats from days 6 to 17 of gestation at 0, 10, 20, and 40

g/kg/day. The doses were given in two divided doses daily.
Treatment with movicol suppressed body weight during gestation
but did not induce malformations. Therefore, wmovicol was not

teretogenic in this study.

‘Study of Embryo-Fetal Development in Rabbits with movicol by
oral administration
(17524/03)

Testing Laboratories:

Study Start and Completion Dates: February 24, 2004 and
April 28, 2005

GLP Requirement: A statement of cdmpliance with GLP regulations
and the quality assurance unit was included.

Animals: Female: 2.2-3.2 kg, ~4-5 months old
Himalayan Rabbits

Drug Batch Nos.: 112903

Methods: To investigate the teratological potential of
mivocol, movicol was given by oral gavage to pregnant rabbits
from days 6 to 20 of gestation at 0, 0.6, 2, and 6 g/kg/day.
The doses were given by two divided doses daily (40 ml/kg/dose).

Movicol was dissolved in tap water. The dose selection was
based on the results of a dose-ranging study in rabbits
(17523/03) . In this study, movicol was given to pregnant

rabbits (2/group) at 2, 6, 20, and 40 g/kg/day from gestation
days 6 to 20. The dose of 40 g/kg/day was lethal. The dose of
20 g/kg/day induced abortion. In the current study, clinical
condition was observed daily. Body weights and food consumption
were recorded. All pregnant females were sacrificed on day 29
of gestation for examination of their uterine contents. At
necropsy, females were examined macroscopically and live fetuses
were weighed and sexed. All fetuses were examined for external,
visceral, and skeletal abnormalities.

Resultg: Two low dose animals, five mid dose animlas, and five
high dose animals aborted and were sacrificed. Soft feces
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and/or diarrhea were noted mainly in the mid and high dose
groups. Slight reduction of body weight (6-7%) was noted in the

high dose group as compared to the control. Animals consumed
less food in the treatment groups (19-78%) as compared to the
control. Treatment increased resorptions and decreased number
of viable fetuses in the mid and high dose groups. The mean

fetal weights were lower in the treatment groups as compared to
the control. The results are summarized in a table on page 45
in volume c1.30 and this table is attached below.

The following 1able gives the relevart reproduction data.

Parameter Group 1 Group 2 Group 3 | Group 4
Control 0.8 gfky/day! 2 gfkgiday |6 gikgiday
{n=21) {n=18) In="17) frie= 16)
Corpora lutea total 152 134 118 12€
: per dam 7.2 7.4 8.9 7.8
Implantation sites total 105 1167+ BE 108%7
par dam 5.0 5.4 5.2 6.3
Resorpiions total 8 6 17+ 19+
' per dam 0.4 0.3 1.0 1.2
Early resorptions total 8 ' & 10 17
par dam 0.4 0.3 0.6 1
Late resorptions - “total 1 0 FAS 7
per dam 0.0 0.0 0.4 0.1
Live fetuses total a6 110 71* . B3+
: net dam 4.8 8.1 4.4 &8
' fry= 207 {nes 16
dams with dams with
viable fetuses) viable fetuses)
Fatusas tevtal a6 110 71+ 89
oer dem 4.6 6.1 4.2 5.8
{n=21 =17
dams with both damsg with hoth
viable fatusss viable fetuses
ang reserbed and rasorbad
irmplants) implants)
Dead fetuses at laparntomy  total o o 0 0
Pre-implantation loss mean % 30.6 13.2 25.0 15.1
Post-implantation loss  mean % 13.1 5.2 214 Y 182

* Significantly differant from the controls ar p £ 0.08
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External evaluation revealed three fetuses with malrotated fore
paws and one fetus with malrotated hind limbs in the high dose
group (none in other groups including control). The incidences
of these malformations were within the background incidences in

the testing laboratory.

The results were presented in a table

on page 48 in volume c1.30 and this table is attached below.

Parameter

Mean value ohserved
in this study
[fetal incidence in %)

LPT background data
range of individual values
Hetal incidence in mean %]
in = 24 control or
n = G6 rest item treated groups
data taken from 2000 - 2003)"

malrotated fore

Groug 1; 4] 0.0 £ 3.5 {Controt)
paws Group 4 3.4 10.0£3.7 {test ltern groups)
malrotated fimbs | STOWP 1t o 0.0x3.4 {Control}
Qs £ 25 GFQLQ 4) 1‘3 G{} i 5.3

lrest itemy groups)

*data nat audited by QAU

There were no treatment related skeletal and soft  tissue
malformations. The overall results of external, skeletal, and
soft tissue examinations were presented in Tables 9, 10, and 11
on pages 74-92 in volume ¢l1.30 and these tables are attached
below.

Appears This Way
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MOVICOL - Embryo-Febal Development in Rabbifs

TABLL 9 SUMMARY OF Ald. CLASSIFIED FETAL EXTERNAL OBSERVATIONS
TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST BROUM 4
Cortral .6 glka 2 g/kyg 6 g/kg
Litters Evalualed : H 20 1 16 16
Fotuses Evaluated i) 96 e 7 89
Live N 96 118 71 89
Dead H 0 { 0 4
TOTAL MALFORMATIONS
N 1} ] 4
& 0.0 4.0 0.0 1.5
Litter Incidence M 0 0 0 2
¥ 0.0 0.0 0.8 12.5%
Affected Fetuses/Litter MEANY L] .0 0.9 3.0
& 0.0 0.0 6.0 8.4
TOTAL VARIAYIONS
Fetal Incidencef N 4 a 0 0
% 1.0 0.6 0.0 0.0
titter Incidence N 0 (0 0 0}
¥ 6.0 0.0 0.2 6.0
Affected Fetuses/Litter MEANS (.0 0.9 0.0 9.0
S0, 0.0 ¢.0 0.6 0.0
SIGNIFICANTLY DIFFERENT FROM CONTROL: % = P=0.05 %% = p20.00 (Fisher or Chi-square test)
H FEYUSES AFFECTED BY SEVERAL CHANGES WILL BE COUNTED AS ONE FETAL (NCIDEMCE

Appears This Way
On Original
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MOVICOL - Embryo-Fetal Bevelopment in Rabbits

TABLE 9 SUMMARY OF FETAL EXTERNAL MALFORMATIONS
TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GROUP 4
Contral ¢.6 g/kg 2-9/kg 6 gikg
Litters Lvatuated N 20 18 16 . 16
5 Fvaluated N 96 110 71 a9
Live . N 96 10 7 a9
Dead N 0 19 4 s}
MALROTATED FORE PAW(S)
Fetal Incidence N 4 o 0 3
5 0.0 4.0 0.0 3.4
Litter Incidence 5} 8 4 0 2
¥ 0.0 .0 0.0 12.5
MALROTATED HIND LIMB(S)
Fetal Incidence N 0 0 ¢ 1
% 0.0 0.6 . 4.0 1.1
Litter Incidence N 0. 4 U 1
4 0.0 9.6 9.0 6.3
TOTAL FETAL EXTERHAL MALFORMATIONS
Fetal Incidenceff N 4 ] ¢ 4
: X .0 0.4 [URH 4.5
Litter Incidence M 0 0 0 2
4 ¢.4 0.6 0.¢ 2.4

STGNIFICANTLY DIFFERENT FROM CONTROL: % = P=20,05 %% » P<(,01 (Fisher or Chi-sguare test)
## FETUSES AFFECTED BY SEVERAL CHANGES WILL BE COUNTED AS ONE FETAL INCIDENCE

HIVITOL - Embryo-Feta? Topment in Rabbits
TABLE & SUMMARY OF FETAL HAL VARTATIONS
TEST GROUP 1 TEST GROUR 2 TESY GROUP 3 TEST GROUP 4
Contrast 0.6 g/kyg 2 9/kg § g/ky
Litters Evaluated N 20 18 16 b
Fetuses Evalvated R 96 110 2 849
Live N 96 110 7 B4
Oead H Q Y & Q
TOTAL FETAL EXTERMAL VARIATIONS
Fetal Yncidencof# bl 0 i U i
H o 0.4 .6 g.4
Litter Incidence N i 0 & @
X 0.0 0.4 0.0 0.0

i FETUSES AFFECTED BY SEVERAL CHANGES WILL BE COUNTED AS ONE FETAL INCIDENCE
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MOVICOL - Embryo-Feral Development in Rabbits

TABIF § SUMMARY OF FETAL EXTERNAL UNCIASSIFTED DBSERVATIONS
TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GROUP 4
Contral 0.6 g/kg 2 g/ke 6 yiky
Litters Cvaluated M 20 R 6 16
Fotuses Evaluated K 6 110 73 89
Live i 96 110 Y 89
Dead N 4 0 [\ 4
DIED WITHIN 6 HOURS AFTER [ARARGTOMY
fetal Incidence N 3 11 * 11 2 *
. % 3.1 1.0 15.5 13.%
Litter Incidence N g [ 7 7
k9 5.0 33.3 43.8 43.8
DIED WITHIN 6 TO 24 HOURS AFTER LAPAROTOMY
Fetal Incidence 5 5 5 [
' ¥ 5.2 7.3 7.0 6.7
Litter Incidence K 4 6 5 3
% 20.0 3.3 31.3 1.8
PLACENTA:  PALE
Fetal Incidence K 0 0 3 0
0.4 6.0 4.2 0.0
Litter Incidence N bl ] 1 4
pi 6.4 0.0 5.3 0.0

SIGNIFICANTLY DIFFERENT FROM CONTROL:  # = Ps0.05 %% = Ps(.01  (Fisher or Chi-square fest)

HOVICOL - Fadreyo-Feta) Development in Rabbits
TABLE 9 SBHARY OF FETAL EXTERNAL UNCLASSIFIED OBSERVATIONS

TEST GROUP 1 TEST GROUP 2 JESY GROUP 3 TEST GROUF 4
Controt 6.6 o/ky 7 glkr 6 g/kg

TOTAL FETAL EXTERNAL URCLASSIFIED OBSERVATIONS

Fetal Incidenceff M 8 19 i 18+
k3 #.4 17.3 25.4 20.2

Litter Invidence | H B 11 # 8
b4 8.0 6.1 5.0 0.0

SIGNIETCANTLY DIFFERENT FROM CONTROL: % = Pad 05 % = Psl. 01 (Fisher ar Chi-square test)
i FETUSES AFFECTED BY SEVERAL CHARGLS £ COUNTED AS ONE FETAL [NCIDENCE
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TARLE 10

MOVICOL - Embryo-Fetal Development in Rabhits
SUMMARY OF ALL GLASSIFIED FETAL SKELETAL ORSERVATIONS

TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GROUP 4

Control 8.6 g/kg 2 g/kg & g/ky
Litters Evaluated N 20 18 16 15 '
Fetuses Evaluated H 96 110 71 89
Live N 96 110 Fa 39
Dead i 1 b} g i]
TOTAL MALFORMATTONS
Fetal Incidence i ] i 0
A 0.8 0.0 0.0 §.0
Litter [ncidence i} 0 [y 0
8.0 0.0 0.0 0.0
Affected Fetuses/Litter MEANY 6.0 0.0 0.4 0.0
S0 ¢.0 0.0 G.0 0.0
TOTAL VARIATIONS
Fetal Incidencedt H 7 14 9 y ®
X 7.3 12.7 11.3
Litter Incidence ] i 3 6 10+
X 25.0 50.0 37.5 62.5
Afected Fetuses/Litter MEANY 5.4 19.2 6.6 9.9
8.0, 23.1 31.6 15.6 26.0

SIGNTFICANTLY Df
#if FETUSES AFFE

TABLE 10

FEERENT FROM CONTROL:  * = Ps.05
TED BY SEVERAL CHANGES WILL BE COUNTED AS ONE FETAL INCIDENCE

e P01 (Fisher or Chi-square test)

MWICOL - Embryo-Fets) Development in Rabbils
SUHMARY OF ALL CLASSIFIED FETAL SKELETAL OBSERVATIONS

TOTAL RETARDATIONS

Fetal Incidencefd

Litter Incidence

Affected Fetuses/Litter

TEST GROUP 1 TEST GROUP 2 TEST GROUP 4
( rol 0.6 g/ky fog/ky
H 5% FER 44 45
4 6%.2 68.2 6.0 H53.0
[ 17 18 16 %
¥ 85,6 1669 3.8 3.8
MEAML 57.1 68.5 8.6 50.1
S.0. 36.7 ar.a 344 316

SIGHTFICANTLY D
# FETUSES AFFECT

RENT FROM CONTROL.:
D BY SEVERAL CHANGES WILL BE COUNTED AS OHE FETAL [INCIDENGE

o P0,05 e PSOLOL (Fisher or Chi-square test)
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HOVICOL - Embryo-Fetal Development in Rabbits

TABLE 10 SUMMARY OF FETAL SKELETAL MALFORMATTONS
TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GROUP 4
Control 0.6 alkg 2 glky 6 ylky
Litters Evatuated N 20 18 16 16
i »s Fyatuated 3 96 110 71 a9
Live N 96 110 71 a9
Dead M 0 0 - 0 0
TOTAL PETAL SKELETAL MALFORMATIONS
Fetel Incidencefif b )] i 0 ]
¥ (.0 (.0 ¢.0 9.0
Litter Incidence N 8] 5} i i
¥ 4.0 5.0 G.¢ 0.0

fUSES AFFECTED BY SEVERAL CHANGES WILL BE COUNTED AS ONF FETAL INCIDENCE

MOVICOL - Embrya-Fetal Development in Rabbhits
TABLE 10 SUMMARY OF FETAL SKELETAL VARIATIONS

TEST GROUP 1 TEST GROUP 2 TESY GROUP 2

e 4

Cantrol 8.6 giky 2 alkg
fitters Evaluated § 20 18 16 16
Feluses Evaluated N 96 110 71 83
Live N b 118 71 89
Dead N 113 Q G i
LESS THAN 12 RIB(S)
fetal Tncidence [ ] 0 [ 1
k4 G.0 0.0 G.0 1.1
Litter Incidence N Q Y 4 1
% 6.6 0.6 8.0 6.3
LUMBAR VFRTFRRAL ARCH/ARCHES FUSER
fetal Incidence N g 0 [} 1
% 0.0 0.0 0.0 1.1
Litter Incidence B 0 0 0 i
¥ 4.0 8.0 0.0 6.3
RIB(SY FURCATED
Fetal Incidence N 0 ¢ ] s
X .0 Ga.n a.n 1.1
Litter Incidence B ] 0 il 1

P 6.0 - 0.9 0.0 6.3

=
&

STGNIFICANTLY DIFFERENT FROM CONIROL:  * = 7s0, o= P01 (Fisher or Chi-square test)
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MOYICOL - Ewbryo-Fetal Developient in Rabbits

TABLE 1D SUMMARY. OF FETAL SKELETAL VARIATICNS
TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GROUP 4
Control 0.6 g/kg 2 u/kg & g/kg
RIB(5) FUSED (SEVERTTY: SLIGHT)
Fetal Incidence i 0 ] o 1
¥ 0.6 0.0 6.0 1.4
Litter Incidence N f 0 0 1
4 .0 0.6 0.0 6.3
RIB(S) SHORTENER
Fetal Incidence N bl 0 0 2
] 4.0 0.0 8.0 2.2
Litter Incidence H ] 0 0 1
¥ 0.0 0.0 0.0 6.3
STERNEBRACE) BIPARTITE
fetal Incidence N ] 1 0 0
% 0.0 0.9 0.9 0.4
Litter Incidence N 0 1 0 0
£ ] 5.6 4.0 0.¢
STERNEBRACEY FUSED. (SEVERITY: SLIGHT)
Fetal Incidence N 7 11 7 12
5 7.3 10.0 9.9 13.5
Litter Incidence M g 7 5 B
% 25.0 38.9 313 50.0

SIGNIFICANTLY DIFFERENT FROM CONTROL:  * = PﬁiJ..ij * s P 0L (Fisher or Chi-sguare test)

Appears This Way
On Criginal
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MOVICOL - Embryc-Fetal Development i-n Rabhyits
TABLE 10 SUMMARY. OF TETAL SKELETAL VARTATIONS

TEST GROUP 1 TEST GROUP 2 TESY GROUP 3 TEST GROUP 4

Conteal 0.6 gfky 2 g/kg 6 grky
STERNESRACE) MISALIGNED (SEVERITY: SLIGHT)
Fetal Tocidence M 0 2 2 ?
% 0.0 1.8 2.8 2.2
Litter Incidence N 1] 2 2 2
X 0.0 11 12.5 12.5
STERNEBRA(E) UPPER PART PROLONGED
Fetal Incidence N 0 0 1 ¢ -
5 5.0 .0 1.4 0.0
Litter Incidence N ¢ 1 ]
b4 6.9 0.0 6.3 0.0
TOTAL FETAL SKELETAL VARIATIONS
Fetal Incidenceff N 7 14 8 17+
X 7.3 12.7 11.3 19.1
Litter Incidence N 14 g 4 16 *
: kS 25.0 50.0 37.5 82.5

SIGNIFTCANTLY DIFFERENT FROM CONTROL:  * = P=0.05

FABLE 10

E3

* s Ps0,01

; (Fisher or Chi-square test)
#f FETUSES AFFECTED BY SEVERAL CHANGES WILL BE COUNTED AS ONE FETAL [HUIDLNCE

L - Bbryo-fetat Development in Rabbits
SUMplaRY OF FETAL SKECETAL RETARDATIONS

TEST GROUP 1

TEST GRoue 2

TEST GrOUP 3

FST GROGE 4

& g/kg

Contyal 3.6 ofkg 2 g/ky
Litters Evaluated # 26 18 16
Fotuses Evaluated N 9t 110 71
Live M a6 1o 71
Dewsd t 4 {t i
HEEL BONE NOT GSSIFLED
Fetal Incidence N il 1 0
¥ 0.0 0.9 0.0
Liitker Incidence N 0 3 0
¥ .5 5O 0.4
HYGID NOT OSSTFIED
fetal Ingidence N 2 H
K 2.7 )
Litter Incidence § 2 1
% 0.6 111 6.3
LESS THAN 7 LUMBAR VERTEBRAL BODIES OSSIFIED
Fetal Tncidence # ¢ ] 1
. X a0 0.0 14
Litter Incidence N i 4 1
ke .0 0.0 6.3

S16H

FICANTLY OTFFERENT FROM CONTROL:  * -~ Ps0.0%

% e Pai) G

1

(Fisher or Chi-s

12

187}
a4
64

0

4

a,

0

0.

i

0.

0.

9.

s

HR

0

4
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MOVICOL - Eambryo-Fatal Development in Rabbits

TABLE 10 SUMMARY OF FETAL SKELETAL RETARDATIONS
TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GROUM 4
Contral 9.6 g/kg 2 g/kg 6 g/kg
05 PUBIS 80T OSSIFIED
Fetal Ineidence N ¢ 0 0 i
% a.0 8.0 0.0 i1
Litter Incidence N ] 9 4 i
X 0.0 0.0 0.0 6.3

SKULL INCOMPLETE OSSIFICATION (FRONTAL, PARIETAL)

Feral Incidence N 0 5 3 0
% 0.0 9.1 8.6 0.0
Litter Incidence - N 0 2 3 ¢
¥ 0.0 11.1 18.8 6.0
STERNEBRA(E) NOT OSSTFIED
Fetal Incidence N 18 37 % 15 13
k 18.8 33.6 21,1 14.6
Litter Incidence H 18 10 6 5
LS 50.0 55.6 YR 31.3
STERNEBRA(E) REDUCED IN SIZE
Fetal Incidence N 35 37 28 1
k¥ 36.5 3.6 3G.4 34.8
Litter Incidence 14 17 15 14 14
N 85.6 83.3 87.% 87 .5

SIGNIFICANTLY DIFFERENT FROM CONTROL: % = P=0.05  ** = P=0.01  (Fisher or Chi-square test)

MOVICOL - Embryo-Fetal Development in Rabbits
TaRE 10 SIMEARY OF FETAL SKFEFTAL RFTARDATIONS

TEST GROUP 1 TEST GROUF 2 TEST GROUP 3 TEST GROUP 4

Control 0.6 g/kg 2 grky 6 ¢/ky
TALUS HOT OSSIFIED
Fetal Incidence ¥ 4 4 * 0 b4
4 0.6 3.6 0.4 2.2
Litter Incidence N ] i 0 1
% 0.0 5.6 0.0 6.3
TOTAL FEVAL SKELETAL RETARDATIONS
feral Incidenceff# M 53 7H & 44 45
X 55,2 08.2 62.0 5.6
Litter Incidence N 17 18 15 15
H 85.0 100.0 91.4 93.8

PFTCANTLY DIFFERENT FROM CONTROL * o= Pel.05 4% w PsO01 (Fisher or Chi-square test)
#HE FETUSES AFFECTED 8Y SEVERAL CHANGES WILL BE COUNTED AS ONE FETAL INCIDENGE
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TaBLE 11

HOVICOL - Embryc-Fetal Development in Rabbits
SUMMARY OF ALL CLASSHFYED SOFT TISSUE CBSCERVATIONS OF THE FETAL HEAD

TEST GROUP 1

TEST GROUP 2

TEST GROUP 3

TEST GROUP 4

Control 6.6 g/ky 2 g/ky - 6 g/kg
Litters Fvaluated i 20 18 16 16
Fetuses Evaluated H 48 55 36 44
Live N 48 55 36 44
Dead N G {3 4 {,‘!
TOTAL MALFORMATIONS
Fetal Incidencedf ) 8 il ¢ 0 0
% 0.¢ 0.6 0.4 0.4
Litter Incidence N i] ] 0 0
X 0.0 0.9 9.0 0.9
Affected Fetuses/Litter MEAN 0.¢ 0 0.4 8.0
5.0, 8.0 1.0 8.0 0.9
TOTAL VARIATIONS
Fetal Incidenced# N g 4 L* 8
% 18.5 7.3 2.8 13,6
Litber Invidence H G 4 i 4
h¢ 0.0 2.7 6.3 25.0
Affected Fetuses/Litter MEANS 25.0 6.8 3.1 9.9
S.4. 4.7 14.4 2.5 18.8

SIGNIFICANTLY DIFFERENT FROM CONTROL:

i * o Ps0.05 % ows PE0LGL (Fisher or Chi-square test)
5 FETUSES AFFECTED BY SEVERAL CHAMGES WILL BE COUNTED AS GHE FETAL INCIDENCE

HOVICOL - Embryo-Fetal Development in Rabbits

SUMMARY OF SOFT TISSUE MALFORMATIONS OF T TUTAL HEAD

TABLE 11
‘ TEST GROUP 1 TEST GROMP 2 TEST GROUR 3 TEST GROUP 4
Card.rol 4.6 g/kg 2 g/kg 6 giky
Lilters Evaluated N 20 18 16 16
Fetuses Evaluated N 48 G5 36 44
tive 4 A8 55 36 44
Dead H f) 4 0 ]
TOTAL FETAL SOFT TISSUE MALFORMATIONS
Fets! Incidencedi N 0 0 ] 0
% 0.0 6.4 0.0 0.0
Litter Incidence i 0 4 0 ]
¥ 0.0 0.6 8.0 0.0

## FETUSES AFFECT

ED BY SEVERAL CHAHGES WILL BE COUNTED AS ONE FETAL THCTDFNCF
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MOVICOL - Ewbryo-Fetal Development in Rabbits

TABLE 11 SUMMARY OF FETAL SOFT TISSUE VARIATIONS
TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GRODE 4
Lontrol . 0.6 glkg 2 gty & 9/ky
Litters Evaluated N ) 20 18 16 16
Fetuses Evaluated ] 48 55 36 44
Live K 48 65 36 44
Dead N () 4 i 0
ATH CEREBRAL VENTRICLE DILATED
Felal Incidence H 3 2 0 3
H 8.3 3.6 0.0 6.8
Litter Tncidence N 2 2 0 2
% 10.0 1.1 9.0 2.5
BRATN STEM: DILATATION
tetal Incidence N H { 0 0
H 2.1 0.0 0.0 0.0
Litter Incidence N 1 0 0 ¢
% 5.0 0.9 0.0 0.0
HRAIN STEM: GLOBULAR AREA CYSTIC
Fetal Incidence N 3 4 1 1
b3 6.3 3.6 2.8 2.3
Litter Incidence H Z 2 1 1
% 10.0 1i.1 6.3 6.3

SIGNIFICANTLY BIFFERENT FROM CONTROL: % = P=0.05  *% = P=0.01 (Fisher or Chi-seuare test)

Aprears This Way
On Original
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HOVICOL - Cmbryo-Fetal Development in Rabbits
SUMMARY OF SOFT TISSUE VARIATIONS OF THE FETAL HEAD

TEST GROUP 1 TEST GROUP 2 TEST GROUP 3 TEST GROUP 4

Contro! 0,56 g/kg 2 g/kg & gfky
BRAIN, MENINGES: SUBDURAL HAEMORRHAGE
Fetal Ineidence i 3 1 ] 2
% 6.3 1.8 0.0 4.5
titter Incidence N Z 1 0 1
% 10,4 5.6 0.0 6.3
MIDBRAIN: DASYINCY AREA CYSTIC
Fetal Incidence H 0 i ¢ 1
% 0.0 0.0 0 2.3
Litter Innidence § 4 0 ¢ 1
% 0.0 4.0 0.0 6.3
TOYAL FETAL SOFT TISSUE VARTATIONS ,
Fotal Incidenceff# N 9 4 1o B
k4 15,8 7.3 2.8 13.6
Litter Incidence N 3 4 | 4
% 36.0 22.2 6.3 25.0

TCANTLY DIFFERENT FROM CONTROL:  # = square test)

MOVICOL - Embryo-Fetai Development in Rabbits
TABLE 11 SUMMARY OF SOFT TISSUE UNCLASSIFIED OHSERVATIONS OF THE FLTAL HUAD

QUP 3 TEST GROUP &

GROUP 1 ST GROUP 2 TEST &

TEST

g/kg 2 g/kg 6 g/kq
Litters Evaluated o 20 18 16 jtv
Fetuses Evaluated N 48 5% 36 44
iive M 44 bh 36 44
Dead N 0 0 ] 0
BRAIH: AUTOLYRIS
Fetal Incidence # 4 .8 gk 9
4 §.3 10.9 25.0 205
Litter Incitdence N 4 8 6§ 7
20.0 27.8 3.5 43,8
TOTAL FETAL SOFT TISSUE UNCLASSIFIED OBSERVATIONS
Fetat Incidencefff N 4 [ 9« 9
% 8.3 6.8 5.0 20.5
Litter Incidence N 4 4] i 7
H 20.0 27.8 37.4 3.8

= Psli 05

Wil Bt

i-square test)

ROM CONTROE .
SEVERAL CHANG

SIGNTIIC

i FETUSES AF

*h o= P DL (Fisher
LOAS ONE FETAL INCH
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The results of toxicokinetic analysis indicated that only the
lower molecular weight PEG oligomer 18 was detected in a few
samples at concentration of 0.5 ng/ml or higher.

In summary, movicol was given to pregnant rabbits by oral
gavage from days 6 to 20 of gestation at 0, 0.6, 2, and 6

g/kg/day. Treatment with movicol induced abortion in all
treatment groups, increased resorptions and decreased number of
viable fetuses in the mid and high dose groups. External

evaluation revealed three fetuses with malrotated fore paws and
one fetus with malrotated hind limbs in the high dose group
(none 1in other groups including control). The incidences of
these malformations were within the background incidences in the
testing laboratory. There were no treatment related skeletal
and soft tissue malformations. In conclusion, movicol was not
teratologic in this study.

2.6.6.7 Local tolerance: None.

2.6.6.8 Special toxicology studies: None.

LABELING:

The labeling is according to 21 CFR, Subpart B. The following
revisions in the labeling are recommended. S

1. CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY

Sponsor’s Version:

L - ]

Evaluation: Some editorial changes are recommended.

Suggested Vergion:

CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY

Long-term studies in animals to evaluate carcinogenic potential
have not been performed with moviprep. Studies to evaluate
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potential for impairment of fertility or mutagenic potential
have not been performed with moviprep.

2. Pregnancy Category
Sponsor’s Version:
Pregnancy: Teratogenic Effects: Pregnancy Category B:

Animal reproduction studies have not been performed with

moviprep. It is also not known if moviprep can cause fetal harm
when administered to a pregnant women or can affect reproductive

capacity. Moviprep should be given to a pregnant woman only if
clearly needed. : :

Evaluation: If there are no animal reproduction studies and no
adequate and well-controlled studies in humans, the labeling

shall state "Pregnancy Category C”.

Suggested Version:

Pregnancy: Teratogenic Effects: Pregnancy Category C.

Animal reproduction studies have . not been conducted with
moviprep. It is also not known whether moviprep can cause fetal
harm when administered to a pregnant woman oY can affect
reproduction capacity. Moviprep should be given to a pregnant
woman only if clearly needed.

3.6 OVERALL CONCLUSIONS AND RECOMMENDATIONS

Moviprep contains polyethylene glycol 3350, sodium sulfate,
sodium chloride, potassium chloride, sodium ascorbate, and
ascorbic acid. All these ingredients contribute to the overall
osmolarity of moviprep and thus are considered as the active
ingredients. The sponsor did not  conduct any in vivo
pharmacology studies with moviprep. - However, it 1s expected
that PEG 3350 along with other ingredients in moviprep can
increase the water content of the stool and produce a voluminous
ligquid stool when given orally.

In the present NDA, sponsor is seeking market approval of
oral moviprep for Dbowel <cleansing prior to colonoscopy,
In
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support of this NDA, sponsor submitted the following studies
with moniprep: pharmacology and 2-week oral toxicity studies in
rats and dogs. Following toxicity studies with movicol were
also submitted: 90-day oral toxicity studies in rats and dogs
{(movicol), oral segment I, oral segment II reproductive toxicity
studies of in rats and rabbits (movicol), Ames tests (movicol),
mouse lymphoma cell (L5178Y TK ") assays at tk locus (movicol),
and mouse micronucleus test (movicol). Some published reports
were also submitted. No in vivo pharmacology studies, safety
pharmacology studies, and pharmacokinetic studies with moviprep
were submitted.

In the 2-week oral toxicity study in rats, moviprep was
given by oral gavage to rats at 0, 5, 10, and 20 g/kg/day.
Major treatment related changes were observed mainly at the high
dose of 20 g/kg/day. These included mortality, increase in
bilirubin, urea, and kidney weight. The kidney was the target
organ of toxicity based on the changes of the clinical chemistry
and kidney weight (no treatment related Thistopathological
changes in the kidney) .

In the 90-day oral toxicity study in rats, movicol was
.given by oral gavage to rats at 0, 5, 20, and 30/25 g/kg twice a
day (10, 40, and 60/50 g/kg/day) for 90 days. The high dose was
lethal. Treatment decreased body weight gain in the mid and
high dose groups. Serum levels of bilirubin and creatinine were
increased in the mid and high dose males in week 4 but not in
week 13. The kidney weight was increased in the mid and high
dose groups. The kidney was the target organ of toxicity based
on the changes of the clinical chemistry and kidney weight (no
treatment related histopathological changes in the kidney).
Increased incidences of thin layer of mucosa in the
gastrointestinal tract, reduced cellularity in the lymph node
and spleen, and increased wmacrophages in the lymph nodes and

thymus were noted in the high dose group. A few cases (1 or 2)
of hemorrhages in the thymus were found in the treatment groups
(none in the control group). The results indicated that these

animals had a marked stress due to receiving a large volume of
test drug for a long period time (90 days) .

In the 2-week oral toxicity study in dogs, moviprep was
given by oral gavage to dogs at 0, 5, 10, and 20 g/kg/day.
Major treatment related changes were clinical signs of toxicity
including emesis and soft or liquid feces noted in all treatment
groups . Salvation was also noted in the high dose group. The
gastrointestinal tract was the target organ of toxicity based on
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the clinical signs of toxicity including emesis, diarrhea, and
salvation.

In the 90-day oral toxicity study in dogs, movicol was
given by oral gavage to dogs (4/sex/group, 3/sex/control group)
at 0, 5, 20, and 30/25 g/kg twice a day (10, 40, and 60/50
g/kg/day) for 90 days. Major treatment related changes were
clinical signs of toxicity including emesis, diarrhea, and
salvation noted (all treatment groups), decreased terminal body
weight gain (high dose group), and a reduction of cellularity
and increase of foamy macrophages in lymphoid tissues. The
gastrointestinal tract was the target organ of toxicity based on
the clinical signs of toxicity including emesis, diarrhea, and
salvation. '

In Segment I oral fertility and reproductive performance
study in rats, movicol was given by oral gavage to male rats for
4 weeks before mating, during mating until sacrifice and to
female rats for 2 weeks before mating, during mating, and until

day 7 of gestation. The doses tested were 0, 10, 20, and 40
g/kg/day. The mating performance and fertility were not
affected.

In the Segment II oral teratology reproductive toxicity
study . in rats, movicol was given by oral gavage to pregnant
females from days 6 to 17 of gestation at 0, 10, 20, and 40

g/kg/day. The doses were given in two divided doses daily.
Treatment with movicol suppressed body weight during gestation
but did not induce malformations. Therefore, movicol was not

teretogenic in this study.

In the Segment II oral teratology reproductive toxicity
study in rabbits, movicol was given by oral gavage to pregnant
rabbits from days 6 to 20 of gestation at 0, 0.6, 2, and 6
g/kg/day. The doses were given by two divided doses daily.
Treatment with movicol induced abortion in all tredtment groups,
increased resorptions and decreased number of viable fetuses in
the mid and high dose gJgroups. External evaluation revealed
three fetuses with malrotated fore paws and one fetus with
malrotated hind limbs in the high dose group (none in other
groups including control). The incidences of these malformations
were within the background incidences in the testing laboratory.
There were no treatment related skeletal and soft tissue
malformations. In conclusion, movicol was not teratologic in
this study.
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The mutagenic potential of movicol was tested in the Ames
test, the mouse lymphoma cell (L5178Y TK*/") forward mutation
assay at tk locus, and the mouse micronucleus test. Movicol was
negative in these tests. ‘

Both sodium ascorbate and ascorbic acid were not mutagenic
in mouse lymphoma L5178Y TK+/- cell mutation assay (Cancer
Letters, 14:151-158, 1981). Ascorbate induced a dose-dependent
increase in sister-chromatid exchanges in Chinese hamster ovary
cells and in human lymphocytes and increased the inhibition of
DNA synthesis 1in Hela cells (Mutation Research, 60:321-327,
1979) . Ascorbate induced mutation at HGPRT locus in Chinese
hamster cells (Cancer Letters, 8:299-305, 1980).

A NTP study report (NTP-81-140) of carcinogenesis bicassays
with L-ascorbic acid indicatd that L-ascorbic -acid was not
carcinogenic in mice and in rats.

The toxicity profiles of moviprep and movicol were
characterized in rats and dogs. The results indicated that the
kidney was the target organ of toxicity 1in rats based on the
changes of the c¢linical chemistry and the kidney weight. In
dogs, the major treatment related toxicity was emesis, diarrhea,
salvation, and decreased terminal Dbody weight gain. The
gastrointestinal tract was the target organ of toxicity based on
the clinical signs of toxicity including emesis, diarrhea,; and
salvation. The toxicity profiles of moviprep and movicol were
similar. From a preclinical standpoint, approval of oral
moviprep for bowel cleansing prior to colonoscopy, intestinal
surgery, and barium enema X-ray examination is recommended.

Appears This Way
On Criginal
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Recommendations:

1. From a preclinical standpoint, approval of oral moviprep for
bowel cleansing prior to colonoscopy
is recommended.

2. Labeling should be revised as recommended.

Ke Zhang, Ph.D. Date
Pharmacologist, HFD-180

Comments:

Jasti B. Choudary, B.V.Sc., Ph.D. Date
Supervisory Pharmacologist, HFD-180

CC:

NDA

HFD-180

HFD-181/CSO

HFD-180/Dr. Choudary
HFD-180/Dr. Zhang
HFD-048/Dr. Viswanathan
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