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EXECUTIVE SUMMARY

1. Recommendations

1.1 Recommendation on approvability: Approval is recommended from a
Pharmacology/Toxicology perspective.

1.2 Recommendation for nonclinical studies: No new studies are recommended.
1.3 Recommendations on labeling:

Carcinogenesis, Mutagenesis, Impairment of Fertility

C

Pregnancy

Pregnancy: Pregnancy category C

1 1
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2. Summary of nenclinical findings

2.1 Brief overview of nonclinical findings:

Cardiovascular effects:

Darifenacin competitively displaced [*H}-dofetilide from hERG receptors with an ICs, value of 1.1 x 10°
M (550 ng/ml) and an IC,, of about I x 107 M (50 ng/ml). UK-088,862 (N=6) had no effect up to 4 x 107
M (112.2 ng/ml). UK-073,689 (n=6) had no effect up to 6 x 107 M (106.9 ng/ml). UK-148,993 had littie or
no effect on [*H]-dofetilide binding at concentrations up to 1 x 10”7 M (44.3 ng/ml).Effects on the hRERG
potassium current were also examined using the in vitro whole cell patch clamp technique. The parent UK-
88,525-04 exhibited an ICy of 77 nM (39.1 ng/mi)X1C;, at ~30 nM; IC;; at ~10 nM). The metabolites, UK-
148,993 (100 nM or 44.26 ng/ml), UK-88,862 (400 nM or 112.16 ng/ml) and UK-73,689 (600 nM or
106.92 ng/ml) had little or no effect on the hERG potassium current (12.7+3.2%, 2.443.5%, and 0.9+3 3%,
respectively).

UK-088,525-04 had no significant effect on membrane potential, action potential amplitude or Vmax at
concentrations up to 100 nM when compared to time matched vehicle controls in dog isolated Purkinje
fibers. No effect on action potential duration {APDso or APDy} was observed up to 10 nM UK-088,525-04,
however, at 30 nM and 100 nM, there was a concentration-related reduction in APDs, with no effect on
APDy,,. No effects of UK-148,993 on any of the above mentioned parameters was observed at
concentrations up to 50 nM. UK-088,525-04 had no effect up to 10000 M on resting membrane potential
when compared to time matched vehicle controls. UK-088,525-04 produced concentration-related
reductions in both actien potential amplitude and Vmax, with sigmificance reached (p < 0.01) at 10000 nM.
UK-088,525-04 produced concentration related reductions in both APD, and APDy, with significance at
1000 nM and 10000 nM. UK-088,862 up to 400 nM or 112.2 ng/ml and UK-073,689, up to 600 nM or
106.9 ng/ml had no effect on membrane potential, action potential amplitude, Vmax, APDs,, or APDy,.

The hemodynamic and electrophysiclogical effects of UK-088,525-04 following cumulative 45 minute
infustons of 1.27, 5.47, 18.07, and 60.07 1g/kg in the isoflurane anesthetized dog showed a no effect level
at free plasma concentrations of 3.2 ng/ml (7.5 nM). At 10.7 ng/md (25.1 nM), there was a 7% increase in
QT interval along with a 10% increase in monophasic action potential, small increases in PR and QRS
interval, and an increase in MAP during atrial pacing. At 43.2 ng/m! (101nM), there was a 16% increase in
QT interval. Effects on QT interval at higher doses are consistent with changes in the potassium Tkr
channels in hERG studies . Increases in ECG QRS and PR intervals at the highest dose, together with
decreases in heart rate, diastolic blood pressure and cardiac contractility, suggest mixed ion channel
antagonistic properties on sodium and calcium channels.

In a one-year toxicology study in dogs, no effect on QT interval was observed up to 6 mg/kg/day. There
was some tendency for an increase in P width in high dose males and in P height in both high dose males
and females 2 hours post dose. Heart rate was also increased in high dose males. No treatment related
effects on blood pressure were observed. Blood concentrations up to 669 ng/m! UK-88,525 and 514 ng/ml
UK-148,993 were reached.

A no-effect level for hemodynamic effects was 1 mg/kg in 2 conscious dog study. At 3 mg/kg increases in
heart rate (20-30 beats/minute) and cardiac cutput (~0.5 L/min) were observed approximately 30 minutes
following dosing; blood pressure was maintained by a reduction in systemic vascular resistance. These
effects persisted up to 180 minutes following dosing.

Parifenacin did not inhibit ventricular fibriilation threshold and electroconversion to sinus rhythm in the
anaesthetized dog with unbound plasma concentrations of Darifenacin at 5 minutes post-injection of 57.1
nM (approximately 190 times higher than the unbound steady state concentrations for humans of 0.3 nM,
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General toxicology:

Rats were tested up to 30 mg/kg/day in a 6 month toxicology study, and dogs were tested up to 10
mg/kg/day in a 6 month study and 6 mg/kg/day in a one year study. Maximum tolerated doses were based
on body weight and poor general condition in rats and on severe pharmacological effects in dogs. Effects
were primarily due to the known pharmacology of the drug: mydriasis (and associated ocular effects),
partially closed eyes, dry mouth, reduced intestinal motility (and associated dysphagia and emesis),
hemodynamic effects, and hypersecretion of the Harderian gland. Increases in liver weight were observed,
without histopathological correlate and with associated increases in metabolic enzymes.

Genetic toxicology:

Darifenacin was not mutagenic in the Ames test for bacterial mutation or in the Chinese hamster ovary
assay. It was not clastogenic in vitro in the human lymphocyte assay or in vivo in the mouse bone marrow

cytogenetics assay.

Carcinogenicity:

Darifenacin was tested at the maximally tolerated dose (based on body weight) in two
year assays in male and female rats and mice. Statistical analysis determined that no
increase in tumors was clearly related to the administration of darifenacin. The multiples
of human exposure after dietary administration were as follows:

Male rats Female rats Male mice Female mice
Nomunal dose {(mg/kg/day) 15 15 100 100
Multiple of human 15 mg AUC 7X 12X 32X 32X
Reproductive toxicology:

Rat Seg.1 Rat Seg.II Rabbit Seg Il | Rat Seg. 11

Nominal dose {mg/kg/day) 3,10, 50 3, 10, 50 3, 10,30 3,10, 50
Multiple of human 15 mg AUC 4.6, 16,78 3.5 12,59 28,9 28 5,17, 87
Matemnal no-effect level {mg/kg/day) 50 (fertility) 10 10 3
Offspring no-effect level (mg/kg/day) 10 10 3 3

In a segment I fertility study in rats, darifenacin was administered to males from 64 days ante-coitum and to
females from days 14 days ante-coitum to 20 days post insemination or 21 days postpartum at 0, 3, 10, and
50 mgfkg./day. In the 50 mg/kg/day FO group, 2 males and 2 females died and body weights were
decreased. Exaggerated pharmacology was observed in the 10 and 50 mg/kg/day groups. Fertility was
decreased in the 10 and 50 mg/kg/day groups but values were not statistically significant nor dose related
and were still within the historical conirol values.. In the 50 mg/kg/day group, post implantation loss was

increased, and the number of viable pups per dam, pup weight, and pup survival were decreased. Reduced
ossification of the sacral and caudal vertebrae and urinary bladder dilatation of the offspring was observed.

In a segment II study in rats, darifenacin was administered to dams from days 6-17 days of gestation at 0, 3,
10, and 50 mg/kg/day. Maternal body weights were reduced in the 50 mg/kg/day group. At this dose, pup
weights were reduced and delays in ossification of the sacral and caudal vertebrae of offspring were
observed.

In a segment II study in rabbits, darifenacin was administered to dams from days 6 to 18 of gestation at 0,
3, 10, and 30 mg/kg/day. At 30 mg/kg/day, 2 dams aborted, and effects on body weight and food
consumption were observed. At this dose, post implantation loss was increascd and the number of viable
fetuses per litter was decreased. In the offspring, dilated ureter and/or kidney pelvis was observed at 30
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mg/kg/day and 1 case was observed at 10 mg/kg/day, along with urinary bladder dilation, consistent with
pharmacological activity.

Two segment III developmental studies were performed in rats covering periods from 15 days post-
insemination to day 20 postpartum and from day 6 postinsemination to day 21 postpartum, both at doses of
0, 3, 10, and 50 mg/kg/day. Maternal toxicity was observed at 50 mg/kg/day as evidenced by effects on
body weight and food consumption and by dystocia, and prolonged gestation: and parturition in both
studies. Hypogalactia was also observed at 50 mg/kg/day, along with increased mortality of pups between
days 1 and 4 postparturn, with an increased incidence of dilatation of the urinary bladder or renal pelvis. At
this dose, decreased body weights of pups and defays in developmental landmarks (grasping reflex,
appearance of incisors, eyelid opening, surface righting, preputial separation. and vaginal opening) were
observed, although indices of learning and memory were not affected. At 10 mg/kg/day, dystocia (a
potential pharmacological effect of muscarinic antagomsm) was observed in one animal in the second
study, while small decreases in pup weights and delays in development were observed in the first study. In
the first study, developmenta! delays were observed at 3 mg/kg/day; however, in the second study which
was better controlled for developmental age, to adjust for delays in parturition in some treated groups, no
effects in pups were observed at 3 mg/kg/day.

2.2 Pharmacologic activity: Darifenacin is a selective M3 muscarinic antagonist.

2.3 Nonclinical safety issues relevant to clinical use: The effects of darifenacin are
primarily due to its known pharmacology. From preclinical data, darifenacin is expected
to have minor effects on salivation and intestinal motility in the range of clinical doses;
these effects have been quantitated clinically. Effects on QT prolongation are predicted
by preclinical data to be minimal at about 5 times the average exposure of a 15 mg dose;
however, effects have been observed clinically. The following chart includes two human
data points (103 ng/m! mean total plasma concentration at 30 mg + ketoconazole, N = 16
and 45 ng/ml mean total plasma concentration at 60 mg) and three data points from
isoflurane anesthetized dogs (107, 357, and 1440 ng/mi, N = 4).

Effect of darifenacin on QT interval in dogs and
LT R—— _humans

Change In QT interval
{%)

0 500 1000 1500 2000
Mean total plasma concentration (ng/ml)

The animal data therefore tends to confirm a change in QT (3.5 % or 12.1 msec in
humans or 2.3% in dogs) at higher than the expected maximum clinical dose of 30 mg
plus ketoconazole at mean total blood levels of 103 ng/ml and lack of a clinically
signtficant effect at blood levels of 45 ng/mi or less.
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PHARMACOLOGY/TOXICOLOGY REVIEW

3.1 INTRODUCTION AND DRUG HISTORY

NDA number: 21513
Review number: 1

Sequence number/date/type of submission:
Information to sponsor: Yes (x) No ()
Sponsor (or agent): Pfizer Central Research, Eastern Point Road, Groton, CT 06340
Manufacturer for drug substance: Pfizer

Reviewer name: Laurie McLeod-Flynn
Division name: Division of Reproductive and Urologic Drug Products

HFD-580

Review completion date: 5 September 2003

Drug:

Code Name: UK-88,525-04
Generic Name: Darifenacin

Trade Name:

Chemical Name: (S) -2- {1 —[2 - (2,3 — dihydrobenzofuran — 5- yl} ethyl] -3- pyrrolidinyl} -2,2-
diphenylacetamide hydrobromide

CAS Registty Number:

Molecular Formula/ Molecular Weight: CpH3oN,O; » HBr / 507.5 for the hydrobromide salt,

426.6 for the base
Structure:

_ w~
oY O

Relevant INDs/NDAs/DMFs:

Drug class: anti-muscarinic

Indication: treatment of the symptoms of overactive bladder

Clinical formulation:

Loruporesrt Quantity i g Batchi
TAmg Tablets | 13 mo Tablels
Darifenacin Hydrobrowsde \
Dibasic Calchum Phosphate \
Hydroz ypropyl Methyvlcelinlosa \' 7
-Magmsium Siearste \
Total Weight (400000 [ LA00. 500
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Route of administration: oral

Proposed use: starting dose of 7.5 mg once daily, and for patients requiring greater
symptom relief, 15 mg once daily

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

Studies reviewed within this submission:

Pharmacology:

The radioligand binding dffinity of darifenacin (UK-88,525) for the human cloned muscarinic receptor
subtypes M, M, M3, My, and M using [PH}-NMS.

Determination of the radioligand binding affinity of a range of muscarinic antagonists for the human cloned
muscarinic receptor subtypes M,, M, M;, M,, and M; using [3H}—NMS.

Further characterization of the radioligand binding affinity of darifenacin for the human recombinant M,
receptor.

Radioligand binding screen of UK-84,149, UK-88,258, and UK-88,525.

Pharmacological effects of darifenacin on human isolated urinary bladder.

An evaluation of the effects of darifenacin (UK-88,525) and UK-148,993 on the isolated guinea-pig
bladder preparation.

In vitro muscarinic receptor affinity profile of UK-88,525.

An investigation into the anti-muscarinic potency of darifenacin (UK-88,525) and its competitor
compounds on M, receptors in the dog saphenous vein preparation.

An investigation of the potency of darifenacin (UK-88,525) and its competitor compounds at antagonizing
M, receptors in the guinea pig atnal preparation.

The functional activity of darifenacin and competitor agents at human recombinant M;, M3, My, and M;
receptors using microphysiometry.

A comparison of the effects of darifenacin with oxybutynin, tolterodine and atropine on bladder
contractility, salivary flow and heart rate in the anesthetized dog.

Comparison of darifenacin (UK-88,525) and atropine (UK-46,975) on bethanechol-induced smooth muscle
responses in the anesthetized dog,

‘Oral efficacy of darifenacin against bethanechol-induced reduction in bladder capacity in the conscious

The effects of darifenacin (UK-88,525) on conscious rat cystometry and salivation.

The profiling of UK-148,993, UK-88,862-18, and UK-73,689 in various radiohigand binding and enzyme
assays.

A comparison of the effects of UK-148,993 and UK-200,881, the major active metabolites in man of
darifenacin and oxybutynin, respectively, on bladder contractility, salivary flow and heart rate in the
anesthetized dog.

The effects of darifenacin in comparison with UK-76,654 and atropine, on hemodynamics and CCK
stimulated gastrointestinal motility in the anesthetized dog.

The effect of darifenacin on intestinal motility in the conscious dog. :

The effect of oral darifenacin, zamifenacin and atropine on fasted motility in the conscious dog.

The effect of danifenacin (0.3, 1, and 3 mg/kg p.o.} on gastrointestinal propulsive activity in the conscious
rat.

To determine the effects of orally administered UK-88,525 (danfenacin, 10, 30, and 100 mg/kg p.o.) on
gastrointestinal propulsive activity in the rat.

A comparison of the effects of the anti-muscarinic agents, darifenacin, UK-75,654 and atropine on gastric
emptying in the conscious dog.

The effect of darifenacin on gastric acid secretion in the conscious dog; a cormparison with dicyclomine.
The effect of darifenacin on basal gastric acid secretion in the anesthetized rat.
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A comparison of the functional antagonist potency of darifenacin (UK-88,525) and competitor agents in
guinea pig isolated bladder and salivary gland.

Effect of darifenacin on methacholine-induced bronchoconstriction in the anesthetized guinea pig.

The effect of darifenacin on arterial blood pH, pCO2 and pO2 in the conscious rat.

The effect and selectivity of intravenously administered darifenacin and UK-148,993 on small bowel
digestive motility in the conscious dog.

Safety Pharmacology:

General pharmacological properties of darifenacin

To determine any adverse effects upon activity and behavior induced by darifenacin in the rat over four
days after a single oral dose.

The effects of darifenacin on alcohol and pentobarbitone sleeping times in the mouse.

The effect of darifenacin and atropine on pupil size and oxotremorine-induced salivation and tremor in the
conscious mouse

Examination of the effect of darifenacin, UK-88,525-04, and the darifenacin metabolites, UK-88,862 and
UK-73,689, on [*H]-dofetilide binding to the hRERG potassium channel.

Summary report of the effect of the darifenacin metabolite, UK-148,993, on ifH]—dofetilide binding to the
hERG potassium channel.

The effect of UK-88,525 and UK-148,993 on hERG potassium channels.

Effects of UK-88,525 and UK-148,993 on action potentials recorded from dog isolated Purkinje fibers in
vitro.

Effects of UK-88,525-04 on action potentials recorded from dog isolated Purkinje fibers in vitro.

The hemodynamic and ECG effects of darifenacin (UK-88,525) following oral administration in the
conscious dog.

The hemodynamic and electrophysiological effects of intravenously administered UK-88,525-04 in the
isoflurane anesthetized dog.

The effects of darifenacin on ventricular fibnllation threshold and electroconversion to sinus rhythm in the
anesthetized dog.

The effects of darifenacin on the excretion of fluid and electrolytes in the conscious rat.

The effects of darifenacin on the cardiovascular, autenomic and neuromuscular systems in the anesthetized
cat.

Effect of darifenacin on electric eel acetylcholinesterase activity.

The effect of darifenacin on rat uterine stooth muscle. Effects of the darifenacin metabolites, UK-88,862
and UK-73,689 on action potentials recorded from dog isolated Purkinje fibers in vitro.

ADME:

Analysis of UK-88,525 and UK-148,993 in mouse plasma.

Analysis of UK-88,525 and UK-148,993 in mouse plasma by a specific HPLC-mass spectrometric method.
Analysis of UK-88,525 in rat plasma.

Analysis of UK-88,525 and UK-148,993 in rat plasma by a specific HPLC-mass spectrometric method.
Analysis of UK-88,525 in rabbit plasma.

Analysis of UK-88,525 in dog plasma.

Analysis of UK-88,525 and UK-148,993 in dog plasma by a specific HPLC-mass spectrometric method.
Pharmacokinetics of [*C]-UK-88,525 in the mouse following administration of a single intravenous (2
mg/kg) or oral (8 mg/kg) dose.

Pharmacokinetics of [*C]-UK-88,525 in the mouse following administration of a single oral (42 mg/kg)
dose.

Pharmacokinetics of UK-88,525 in male and female rats following admimnistration of a single intravenous
(2.5 mg/kg) and oral {10 mg/kg) dose.

Pharmacokinetics of UK-88,525 in serial sampled male rats following a single intravenous (2.5 mg/kg) or
oral (10 mg/kg) dose.

Pharmacokinetics of UK-88,525 in the dog following administration of a single intravenous (0.6 mg/kg)
and oral (4 mg/kg) dose.

Pharmacokinetics of UK-88,525 in the rabbit after single oral administration {25 mg/kg).
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Tissue distribution of {*C}-UK-88,525 in male and female rats following administration of a single
intravenous (4 mg/kg) dose.

Binding of ["*C]-UK-88,525 in the plasma of rabbit, rat, dog and man.

Binding of UK-88,525 and UK-148,993 in the plasma of mouse, rat, rabbit, dog, and man.

An investigation of the first pass metabolism of UK-88,525 in the dog following administration of single
(0.6 mg/kg and 1.2 mg/kg) and multiple (0.6 mg/kg) portal doses.

Analysis of the UK-148,993 concentrations in dog plasma following administration of a single intravenous
(0.5 mg/kg) and oral (4 mg/kg) UK-88,525 dose.

In vitro metabolism of UK-88,525.

Circulating concentrations of UK-73,689 and UK-88,862 following single oral administration of 86 mg/kg
UK-88,525 to male mice.

Circulating concentrations of UK-73,689 and UK-88,862 following single oral administration of 10 mg/kg
UK-88,525 to rat.

Circulating concentrations of UK-73,689 and UK-88,862 following single oral administration of 10 mg/kg
UK-88,525 to dog.

The excretion and metabolism of ['*CJ-UK-88,525 in male mice following administration of a single oral
dose (50 mg/kg) dose.

The excretion and metabolism of [*C]-UK-88,525 in the rat following administration of a single
intravenous (2.5 mg/kg) or oral (10 mg/kg) dose.

The excretion and metabolism of [*C]-UK-88,525 in male rats following administration of a single oral (10
mg/kg) dose. '

The excretion and metabolism of [**C]-UK-88,525 in female rabbits following administration of a single
oral (10 mg/kg) dose.

The excretion and metabolism profile of ['*C]-UK-88,525 in the dog following single intravenous (0.6
mg/kg) and oral (4 mg/kg) doses.

The excretion and metabolism of {"*C}-UK-88,525 in two dogs following administration of a single oral (4

mg/kg) dose.
The secretion of radioactivity into rat milk following oral administration of {'*C}-UK-88,525 (10 mg/kg).

General toxicology:

Exploratory acute study in male and female mice.

Oral and intraperitoneal acute toxicity study in mice and rats.
14-Day oral range-finding in rats

14-day oral range-finding in dogs.

15-day oral range-finding in dogs.

A one-month gavage study in Sprague-Dawley rats.

1-month oral toxicity study in Sprague-Dawley rats.

Effects of }-month dietary administration to rats of UK-£8,525-04 on body weight, food consumption and
the incidence of mydriasis.

3-month dietary preshrink toxicity in CD-1 mice.

3-month dietary preshrink toxicity in Sprague-Dawley rats.
6-month oral toxicity in Sprague-Dawley rats.

2-week intravenous toxicity study in Sprague-Dawley rats

A one month gavage study in Beagle dogs.

6-month oral toxicity in Beagle dogs

1 Year oral capsule study in Beagle dogs

2-week intravenous toxicity study in Beagle dogs.

Genotoxicity:

UK—88,525 Darifenacin hydrobromide microbial reverse mutation (Ames) assays [ and {I
Chinese hamster ovary/hypoxanthine-guanine phosphoribosyl transferase assay.

Human lymphocyte chromosomal aberration assay.

Mouse in vive bone marrow metaphase analysis.
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Carcinogenicity:
24-month in-diet toxicity and carcinogenicity study in CD-1 mice.
24-month in-diet toxicity and carcinogenicity study in Sprague-Dawley rats.

Reproductive and developmental toxicity:

Preliminary reproduction study in Sprague-Dawley rats by the oral route.

Fertility (segment I) study in rats by the oral route.

Maternal toxicity study in rats by the oral route

Maternal toxicity study in rabbits by the oral route.

Teratology (segment 1I) study in Sprague-Dawley rats by the oral route.

Teratology (segment II) study in New Zealand white rabbits by the oral route.

Peri and postnatal development study (segment III) in Sprague-Dawley rats by the oral route.

Oral pre- and postnatal development study of UK-88,525-04 in rats: assessment of learning and memory of

F1 pups.
Local tolerance:
UK-88,525-04 primary dermal irritation study in the rabbit.

{JK-88,525 and UK-88,525-04 seven day dermal irritation study in the rabbit.
Antigenicity study in guinea pigs.

3.2 PHARMACOLOGY

3.2.1 Brief summary: Pharmacology data is summarized below. In addition, see
attached previous review in Apperndix A.

3.2.2 Primary pharmacodynamics:

Mechanism of action: Darifenacin is a selective M; muscarinic receptor antagonist as
demonstrated by binding affinity and receptor antagonist potency.

Human muscarinic receptor binding affinity (mean pKi, N=4-8).

M, M, M, M, Ms
Darifenacin 8.15* 735% 9.12 7.35° 8.03*
M3 selectivie” 9 39 59 12
Atropine 9.5 833 9.56 8.94% 9.18*
MG selactiviry” i 5 4 2

* Comparative selectivity for the My reocplor over other receptor sub-typed griven in italics.
* denowes pii at this receptor significanty different from that st M, receptor (F<0.05).
Affinity data for other muscarinic recoptor antagonists used in the trestment of OAB given
Pharmacology Written $ v (Module 2.6.2, Section 2.1.1}

Functional muscarinic antagonist potencies (pA;) in vitro (N=4-8).

M, M, M,
Bladder® Heum® Teaches®  Saphenous ven' Atrinm®
Deariferacin 3.9+ 9.4 87 72 7.2
M, selectivity’ 50 50
Atropine 9.2¢ 94 92 95 9.1
M, selectivity” o4 1.3

\ﬂdmlﬂﬁml;inﬂpi‘wdnllmuvﬁl *-pKy
- Comparative solectivity for the M receptot in the biadder given in italics.
OO0V - * DLO0ARS - ¢ CGANIH - " CGA0T
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Drug activity related to proposed indication:

Parameter Effective Dose

Inhibition of neurogenic bladder Dy 6. 7Tpg/kg 1v.
contractions in the anaesthetised dog’.

Inhibition of bethanechol induced bladder 1Dy 14.9up/kgiv.
contractions in the anacsthetised dog®.

Inhibition of bethanechol induced reductions 0.3 to 3mg/kg p.o.
in bladder capacity in the conscious dog”.

Reduction in micturition pressure curing Minimum cffective doses:
cystometry in congcious rats™: 0.1mg/kg i.v. and Img/kg p.o.

a -, DLI025/94. b - DING5/92, ¢ - DI/001/1. d - DIX20/94

3.2.3 Secondary pharmacodynamics

Comparative profiles of orally administered darifenacin and atropine in studies of gastromtestinal function
in dogs and rodents

Effect Darifenacin Atropine

Inhibition of food-stipmilated  MED 0.!mg/kg ED;, 0.04mg/kg"
motility in the dog (DIA17/94)

Proloagation of cycle length No effect at 0 2mg/kyg Prolonged at 0.1mg/’kg
of fasted motility patiern in

the dog (C(/001/98)

Gastric emptying in the dog  IDg 2.5mglkg XD, 0.3mg/kg
(DL004/90)

Gastric acld secretion in 4 at 3mp/kg 4 at 0.01mg/kg

the dog (DI/BOG/95)

Gl propulsive activity in 17-23% over dose range of  $14-41% over dose range of
rodeats (D1/008/90, 95P- 0.3 to 100mg/kg 10 to 100mg’kg
GPH-4 & CGAO07/01)

Gastric emptying intherat | at >10mghg* 1 at>10mg/kg*
(CG/007/01)

Gastric scid secretionin the | at >1mp/kg Lat lmg/kg

rat (95P-GPH-8, DBAG07/90)

Bile searetion in the rat (95P-  No effect at <1 00mg/kg nd

GPH-9)

‘Moduln‘J.GJleuluedSunmuy Section 2.1. MED minirmun effective dose. | decreased.

* Soutce: Wallis and Napier, 1999.% no effect dose was not determined

Stdics hghh;had in bold show darifenacin to be weaker than stropipe, suggesting that the effect is
not mediated by i¢ M recep

Effective doses of darifenacin as an inhibitor of salivation in vivo.

Parameter . Effective Dose
Inhibition of nerve-stimulated increases in IDyy 6211g/kg, iv. !
salivary flow in anaesthetised dogs
(DI/025/94)"
Inhibition of basal salivation in conscious dogs  Doses of > 300jg/kg, p-o.
(DI/017/94)"
Inhibition of methacholine snduced salivation in - Doses of > 300)g/kg, i.v.
conscious rats (DI020/94)" B

* _ Module 2.6.3 Tabulated Summary, Section 1.3, *— Module 2.6.3 Tabulated Summary, Section
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Comparative muscarinic antagonist potencies of darifenacin, atropine, tolterodine and oxybutynin in guinea
pig bladder and salivary gland in vitre (pKp for inhibition of inositol phosphate generation (N=3-5).

Compound Bladder Salivary gland Biadder selectivity
ratlo
Darifenacin 9.15 8.23 84
Atropine 8.90 9.05 0.7
Tolterodine 877 199 6.0
Oxybutysin 8.07 727 6.3

TZNIDNEO NO
AV SiHL SEY3ddY

3.2.4 Safety pharmacology: Please see attached review in appendix A in addition to
studies reviewed below.

Cardiovascular effects:

Examination of the effect of Darifenacin, UK-088,525-04 and the Darifenacin
metabolites, UK-088,862 and UK-073,689 on [ H]-dofetilide binding to the hERG
potassium channel (UK088525-04/IC/013/01). UK-088,525-04 (Darifenacin) (n=6)
competitively displaced [PH]-dofetilide to hERG expressed in HEK293 cells to give an
ICso value of 1.1 x 10 M (550 ng/ml) and an ICyo of about 1 x 107 M (50 ng/ml). UK-
088,862 (N=6) had no effect up to 4 x 10”7 M (112.2 ng/m1). UK-073,689 (n=6) had no

effect up8t0 6 x 107 M (106.9 ng/ml). The standard compound dofetilide had an ICs of
1.0x 107 M.

Summary report of the effect of the Darifenacin metabolite, UK-148,993, on [*H]-
dofetilide binding to the hERG potassium channel (UK999999/020/99). UK-148,993

had little or no effect on ["H]-dofetilide binding at concentrations up to 1 x 107 M (44.3
ng/ml}.

The effect of UK-88,525 and UK 148, 993 on hERG potassium channels (UK088525
/IC/010/01). The effect of bath applied UK-88,525-04 and its circulating human
metabolites, UK-148,993, UK-88,862 and UK-73,689 on hERG potassium channels
expressed in HEK293 cells, were examined using the in vitro whole cell patch clamp
technique. The parent UK-88,525-04 exhibited an ICsy of 77 nM (39.1 ng/ml)}ICsq at ~30
nM; IC,¢ at ~10 nM). The metabolites, UK-148,993 (100 nM or 44.26 ng/ml), UK-
88,862 (400 nM or 112.16 ng/ml) and UK-73,689 (600 nM or 106.92 ng/ml) had little or

no effect on the hERG potassium current (12.7+3.2%, 2.443.5%, and 0.9+3.3%,
respectively).
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Effects of UK-088,525 and UK-~148,993 on action potentials recorded from dog
isolated Purkinje fibres in vitro (UK088525/1C/009/01). UK-088,525-04 (n=5) had no

significant effect on membrane potential, action potential amplitude or Vmax at
concentrations up to 100 nM when compared to time matched vehicle controls. No effect
on action potential duration (APDsy or APDgg) was observed up to 10 nM UK-088,525-
04; however, at 30 nM and 100 nM, there was a concentration-related reduction in APDs,
with no effect on APDgy. No effects of UK-148,993 on any of the above mentioned
parameters was observed at concentrations up to 50 nM. A large number of impurities
were included in this analysis; concentrations were appropriately corrected. The data is
suggestive of an effect on calcium channels.

Effects of UK-099,525-04 on action potentials recorded from dog isolated Purkinje
fibres in vitro (UK088525-04/1C/012/01). UK-088,525-04 (n=5) had no statistically
significant effect up to 10000 nM) on resting membrane potential when compared to time
matched vehicle controls. UK-088,525-04 produced concentration-related reductions in
both action potential amplitude and Vmax, with significance reached (p < 0.01) at 10000
nM. UK-088,525-04 produced concentration refated reductions in both APDsg and APDygp
with significance at 1000 nM and 10000 nM. A possible mechanism involving sodium
and calcium channels is suggested.

Effects of the Darifenacia metabolites, UK-088,862 and UK-073,689 on action
potentials recorded from dog isolated Purkinje fibres in vitro (UK088862/1C/001/02).
UK-088,862 (n=5), up to 400 nM or 112.2 ng/ml and UK-073,689, up to 600 nM or
106.9 ng/ml had no effect on membrane potential, action potential amplitude, Vinax,
APDso, or APDgo.

The hemodynamic and electrophysiological effects of intravenously administered
UK-088525-04 in the isoflurane anaesthetized dog (UK088525/CG/017/01). The
hemodynamic and electrophysiological effects of UK-088,525-04 following cumulative
45 minute infusions of 1.27, 5.47, 18.07, and 60.07 1ug/kg were compared to vehicle
infusions (5% DMSO, 15% hydroxypropyl B cyclodextrin in 0.9% saline) in isofluorane
anesthetized dogs (N=4/group).

Sinus thythm Dog Human

TBM formulation (mg) ' 75 |15 |60 157 [307
Infusion dose (Jg/kg) 1.27 | 547 | 17.07 | 60.07

Mean total plasma conc. 25.8 {107 | 357 1440 1.94 | 586 | 45 67.6 | 103
{ng/ml)

Mean total plasma conc. (nM) 604 | 250 | 836 3370
Free plasma concentrn, (ng/mt) | 0.8 3.2 10.7 43.2

Free plasma concentin. (nM) 1.8 |75 |251 10§ 6.3 |~23 | ~35|~33
Diastolic blood pressure -23%

Heart rate -19%

QT interval (%) +2.3 | +7% +16.2%

Monophasic action potential** +9.9% | +17.8%

PR and QRS interval ™ ™

* 400 mg ketoconazole QD x 6 days
**from the endocardial surface of the right ventricle
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Atfrial pacing* Dog

Free plasma concentration (ng/ml) | 0.8 32 10.7 43.2

MAP duration

__ 150 bpm +8.1% +11%

_ 160 bpm +8.2%

__ 170 bpm +8.4%

__180 bpm +9.4%
190 bpm +7.5%

AH interval slope T

HYV interval slope g\

* compared to vehicle controls

Effects on QT interval at higher doses are consistent with changes in the potassium IKr
channels in hERG studies . Increases in ECG QRS and PR intervals at the highest dose,
together with decreases in heart rate, diastolic blood pressure and cardiac contractility,
suggest mixed ion channel antagonistic properties on sodium and calcium channels.

Graphical summary of the effects of darifenacin in non-clinical assays examining the
potential to prolong the electrocardiogram QT-interval in humans.

400 B |nhibition of dofetilide binding
w] 4 Inhibition of HERG Current A
a0.] —¥— Purkinje fibra APD90 : 7
70.] —®— MAPD in anaes. dog
60 -

Percantags Change
8

&~

10 I
3 N
104 T
2. \
30
_ap ] Human therapeutic unbound plasma concentrations

0.1 1 10 100 1000 10000

Concentration {(nM)

The assays shown are inhibition of [*H]dofetilide-binding (IC/013/01), inhibition of hERG current
(IC/010/01), canine isolated Purkinje fibre APD90 (IC/009/01 & IC/012/01) and MAPD in the
isoflurane anaesthetised deg (CG/017/01). Also shown are the mean unbound plasma concentrations
associated with 7.5mg and 15mg p.o. treatment (left and right boundaries of the box), and the highest
exposure in dog toxicology studics.
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Pharmacological profile of darifenacin and its metabolites.

Darifenacin  UK-148,993  UK-88,862 UK-73,689

Muscarinic M, 8.15 7.79 5.90 <6
Teceptor M, 7135 7.13 <6 <6
affinity M; 9.12 2.54 5.83 <6
oK) M, 7.35 7.76 5.80 <6
M; 8.03 8.19 6.19 <6
in vitro Dofetilide  ICsy 1.1 nd
cardiac jon binding’ e
channel HERG ICso 770M Noeffectsup  No effects No effects
assays activity” to 100nM up to up to
Purkinje JAPD,, No effects up 4000M* 600nM*®
fibre >30nM* to 500M’
Wide No Affinity for No No
radioligand interactions opioid and interactions  interactions
profile up to 1M’ calcium up to 10uM*  up to 10pM®
binding sites
at 10uM®
nd not determined - * from studies DI/004/96 and CG/04/00 - © [C/013/01 - ° TCA10/01

4 1C/009/01 - * Purkinje fibre data from IC/001/02 - *DB/009/89 - F CG/O1/00

The effects of Darifenacin on ventricular fibrillation threshold and
electroconversion to sinus rhythm in the anaesthetized dog (UK-88,525/D1/002/90).
Darifenacin (1.0 mg base /kg, R1 batch, iv over 10-15 seconds) raised the fibrillation
~ threshold and exhibited anti-arrhythmic activity by impairing the ability to induce
ventricular fibrillation. The ability to defibrillate was facilitated. Heart rate and dP/dt max
were decreased 10% and 15%, respectively, compared to control. Blood pressure and left
ventricular pressure were depressed (30 % and 20 %, respectively) 30-60 seconds
following administration, but returned to pre-dose in 2-10 minutes. The unbound plasma
concentrations of Darifenacin at 5 minutes post-injection were 57.1 nM, approximately
190 times higher than the unbound steady state concentrations for humans (0.3 nM).
Blood gases and electrolytes were not affected throughout the study.

The hemodynamic and ECG effects of Darifenacin (UK-88,525) following oral

administration in the conscious dog (UK88525/DI/10/90). A no-effect level for

hemodynamic effects was 1 mg/kg. At 3 mg/kg increases in heart rate (20-30

beats/minute) and cardiac output (~0.5 L/min) were observed approximately 30 minutes

following desing; blood pressure was maintained by a reduction in systemic vascular
resistance. These effects persisted up to 180 minutes following dosing. No effects on

- ECG parameters were observed except for those caused by the changes in heart rate.

14
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Pulmonary effects:

Effect of Darifenacin on methacholine-induced bronchoconstriction in the
anaesthetized guinea pig (UK88525/D1/13/90). Bronchoconstriction, as monitored by an
increase in lung resistance, reached a maximum in 30 seconds and recovered to baseline
after 5 minutes post-methacholine administration. Guinea pigs (n=4) were given iv
infusions to give a 45-150 % increase in lung resistance. Saliva was measured using a
pre-weighed cotton ball left in the guinea pig’s mouth for 10 minutes. Darifenacin
hydrobromide (1, 3, 10, 30, 100, and 300 pg/kg in 6%PEG200/saline, 6 iv doses of 1
ml/kg) produced dose-related inhibition of methacholine-induced bronchoconstriction.
The 1Ds, for lung resistance was 8.4+0.92 pg/kg and for salivation was 57.1+5.4 pg/kg,
with a lung to salivation selectivity ratio of about 6.8 to 1.

Gastrointestinal effects:

The effect and selectivity of intravenously administered darifenacin and UK-148,993
on small bowel digestive motility in the conscious dog (UK-85,525-04/DI/003/97 and
UK-148,993/D1/001/97). Darifenacin (0.03 -1 ug/kg/mimn) and its hydroxylated
metabolite UK-148,993 (0.1-3 ug/kg/min) caused dose related inhibition of jejunal
motility which persisted for approximately 2 hours. No effects on pupil diameter or heart
rate were observed under these conditions.

UK-88,525 UK-148,993
Minimum dose with effect on motility (Lg/kg/min) 0.1 0.3
Peak fall in motility after maximum dose (after 75 min.) 78% 77%
Minimum dose with effect on salivation (Ug/kg/min} 0.3 1.0
Peak decrease in salivation after maximum dose 65% 05%

1 by oH Y
ON GRiGiNAL ;
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3.3 PHARMACOKINETICS/TOXICOKINETICS

3.3.1 Brief summary: In addition to data summarized in this section, please see the
attached review in Appendix A

3.3.3 Absorption: Bioavailability was determined to be about 16% in rats and 105% in
dogs.

3.3.4 Distribution: The volumes of distribution of Darifenacin in mouse, rat, and dog
were greater than 0.7 L/kg, indicating that in spite of its high plasma protein binding, it
distributes beyond blood volume, probably due to its lipophilic nature. Darifenacin
related radioactivity was extensively distributed to most tissues and most was eliminated
within 24 hours. Foci of radioactivity were the liver and gut contents, and retina, skin,
and substantia nigra (consistent with the lipophilic, basic nature of the drug) in which the
half life was about 3 days. Darifenacin and its N-dealkylated metabolite UK-73,689 were
poorly distributed to the brain, but the monohydroxylated metabolite UK-148,993 was
observed at higher concentrations in the brain.

ELOOD TO FLASMA RATIOS OF I“Ci-lﬂf-ﬂ_ﬁlﬁ AT A NOMINAL 4
CONCENTRATION OF 16.2ag/ul {FRFE BASE) Pp 54
RS
. Biond to plasii oxcetiration ofy 0 r Ilﬁ, ! S’l
Spocies ralio (exm =X f?/ (; In * If{ﬂ}f
Mot [XTEYeT T 7, ?[ B
[T .6 1 U01
Habiit L0+ Q2
Doy R NEPANE]
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3.3.5 Metabolism

Proposed metabolites of darifenacin (% of the dose) following administration of ["*C-darifenacin to mouse
rat, rabbit, dog, and human.

N-daglicyln on
Ceog
Human 4% UK-297,101
n
coox 0
" Mot 3%
\‘[:/\@f;\ (. COOH e
coon FRasbbit 1%
UK-332,977 ° oa Do 2%
) Human 3%
*UK-23,462 rep an unisbellod bolite (soe Section 3.4.1) which was detcrmined by specific sssay of
wrine. All otber ideatificd metabofites tontai the rebiolsbelled contre. In calculating the perceatages of the dose,

the wial amownt of radioactivity has becs sderod snd thon an estimate of the dose (on n molar basis)
excreted s UK-38,362 added. This leads to an overestimate of the tots] dose accounted for by these metsbolites
simce offoctively rouie C metabolites have bren sccounted for twice.

Circulating metabolites of darifenacin in toxicology species and humans (relative to parent).

Relative molar concentrations at C,,

) (relative to darifenacin)
Species Dose Darifeuacin' UK-148,993' UK-73,689 UK-88,862
(Study No.)
Mouse 86mg/kg 1.0 1.83 6.30 0.83
(DM24A. DM19)
Rat 10mg/kg 1.0 0.50 3.24 0.25
(DM3A,
DM20)
Dog 10mg/kg 1.0 109 0.40 022
(DM12,
DM21)
Human 60mg 1.0 1.66 2.13 0.33
(DM22,
DMI11)

! Plasma concentrations extrapolated from 42mg/kg (mouse; DM2A); 4mg/kg (dog; DMI2); Smg
(human; DM11). Rat was carried out at the same dose level in both studies 10mg/kg (DM3A).
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3.3.6 Excretion: In the rat, rabbit and the dog, the predominant route of excretion was
m the feces. In mouse and human, excretion was in both urine and feces.

3.3.10 Tables and figures, including comparative TK summary

Mzle mice (from Study No. 92046)

Dose Darifenacin AUC UK-148, 993 AUC
| (mg/kg/day, dietary) (nghr/ml) (nghr/ml)
25 574 768
50 874 1440
100 1548 3528
Rats (from Study No. 92051)
Dose Darifenacin AUC (nghr/ml) UK-148, 993 AUC (nghi/ml)
(mg/kg/day, dietary) Males Females Males Females
25 1500 3128 716 1360
50 4168 5202 2174 2870
100 8534 15420 4446 7710
Humans
Dase {mg) Cmax (ng/ml) | AUC (nghi/ml) | Free AUC (nghr/ml)
7.5 1.94 297
15 5.86 86.7 1.96
60 (30 mgx2) 47.5 775
7.5 + ketoconazole (400 mg QD, 6 days) 11.2 143
15 + ketoconazole (400 mg QD, 6 days) 67.6 1110
30 + ketoconazole (400 mg QD, 6 days) 130 2110
Protein binding
Species % Darifenacin bound to plasma protein
At 107 ng/ml At 536 ng/ml
Rabbit 789 77.3 76
Rat 95.4 94.1 98
Mouse 96
Dog 93.7 62.4 98
Human 94.2 943 98

Exposure muitiples based on dose and plasma concentrations.

Darifenacin  Reference Multiples over the 15mg controlied release formulation
Toxicolopy dose (0.3mg/kg) (Phase I subjects)

Study (mg/kg)

Species and Dose Total Coey  Free G, Total Free
Gender AUCuh AUCZ“,
Mouse (M) 100 333 16 32 15.8 L6
Rat(M+F) 10 33 144 144 8.9 8.7
DogM+F) 3 10 671 100.8 29 439

The mouse data are from an in-dict study. The other species were dosed by gavage. Studies used in
the calculation of these multiples were mouse (92046, day 21), rat (92028, day 176) and dog {92029,

day 177).
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Free plasma darifenacin exposure at high doses in reproductive studies:

Species/ Dose (mg/kg) FreeC... Free AUC,, Multipleof Multipleof

Stud {(ng/ml) (ng.h/mi) MRHD MRHD
(mg/kg) (mg/m’)

Rat 50 152 153 167 35

Fertili

{(scgment I)*

Rat 50 128 115 167 35

teratology .

{segment IT)

Rabbit 30 12.0 55 100 39

teratology

(scgment 1)

Pre and post- 50 154 170 167 35

natal

Human data (Phase I dats): Doso=0.3mp/kg, free Casy= 0. 125nghul, free AUC= 1.960g /ml,
¢ data taken from 1-month rat study (94072)

Pharmacokinetic parameters for UK-88,525 following oral administration at a nominal dose of 25 mg

base/kg:
Parameter Rabbit1 |  Rabbit2 Rabbit 3 Heantsd
Terminal haif-ife (hi T £8:4.5
AUC, {ngmi) 189 1043.4
Gersx (i) ) . 30,3£12.0
Trvax th) . , 1 4136

COHCEXTRATION OF TOTAL RADIQACTNITY IH BULK AND PLASEIA FOLLIRYING SINGLE
ORAL ADMENSTRATION GF ["C]-40K-88, 575 AT & NOMHAL DOSE LEVEL OF Thng/hg

Time | Arimal 101 Phcna I itk Ratin
{ng squidral} [ng aquivarl) lilic lasria
4 1 ! p&a
2 I by
3 | oy
i e ' -]‘ naz
5 1 19
Mean (5D} ey | mszemy 199 0.2
1 [ ) 5A7
7 I { 12
a 138
Bean {SD} sapey; | 1wy 267 242
12 [] 147
n { / an
11 561
Mean {SO} i | meay .46 0.25)
F2] 12 . v [X:3
13 { B9s
1 f ( 118
Mean (S0} 2{5 | zr@n 1.0040.18}

Reeults calcutaied from data less than 30dpm above background
“ tean inchdes resubis calmdoted from data fess than 3idpn aboee background
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34 TOXICOLOGY

3.4.1 Overall toxicology summary

General toxicology:

Rats were tested up to 30 mg/kg/day in a 6 month toxicology study, and dogs were tested
up to 10 mg/kg/day in a 6 month study and 6 mg/kg/day in a one year study. Maximum
tolerated doses were based on body weight and poor general condition in rats and on
severe pharmacological effects in dogs. Effects were primarily due to the known
pharmacology of the drug: mydriasis (and associated ocular effects), partially closed
eyes, dry mouth, reduced intestinal motility (and associated dysphagia and emesis),
hemodynamic effects, and hypersecretion of the Harderian gland. Increases in liver
weight were observed, without histopathological correlate and with associated increases
in metabolic enzymes. While not clearly a pharmacological effect, effects on indices of
QT prolongation similar to other anti-muscarinic drugs were observed (see details in the
Safety Pharmacology section). Although measures of direct effects on potassium
channels indicate little or no safety margin, a margin of about 5 times the average human
exposure to a 15 mg dose of darifenacin is indicated by in vivo studies in dogs.

Genetic toxicology:

Darifenacin was not mutagenic in the Ames test for bacterial mutation or in the Chinese
hamster ovary assay. It was not clastogenic in vitro in the human lymphocyte assay or in
vive in the mouse bone marrow cytogenetics assay.

Carcinogenicity:

Darifenacin was tested at the maximally tolerated dose (based on body weight) in two
year assays in male and female rats and mice. Statistical analysis determined that no
increase in tumors was clearly related to the administration of darifenacin. The multiples
of human exposure after dietary administration were as follows:

Male rats Female rats Male mice Female mice
Nominal dose (mg/kg/day) 15 15 100 100
Multiple of human 15 mg AUC 7X 12X 32X 32X
Reproductive toxicology:

Rat Seg.1 Rat Segp I Rabbit Seg. Il | Rat Seg. Il

Nominal dose (mg/kg/day) 3, 10, 50 3, 10,50 3,10, 30 3,10, 50
Multiple of human 15 mg AUC 46,16,78 3.5,12,59 28,9, 28 5,17, 87
Maternal no-effect level (mg/kg/day) 50 (fertility) 10 10 3
Offspring no-effect level (mg/kg/day) 10 10 3 3
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In a segment I fertility study in rats, darifenacin was administered to males from 64 days ante-coitum and to
females from days 14 days ante-coitum to 20 days post insemination or 21 days postpartum at 0, 3, 10, and
50 mg/kg./day. In the 50 mg/kg/day FO group, 2 males and 2 females died and body weights were
decreased. Exaggerated pharmacology was observed in the 10 and 50 mg/kg/day groups. Fertility was
decreased in the 10 and 50 mg/kg/day groups but values were not statistically significant nor dose related
and were still within the historical control values.. In the 30 mg/kg/day group, post implantation loss was
increased, and the number of viable pups per dam, pup weight, and pup survival were decreased. Reduced
ossification of the sacral and caudal vertebrae and urinary bladder dilatation of the offspring was observed.

In a segment I study in rats, darifenacin was administered to dams from days 6-17 days of gestation at 0, 3,
10, and 50 mg/kg/day. Maternal body weights were reduced in the 50 mg/kg/day group. At this dose, pup
weights were reduced and delays in ossification of the sacral and caudal vertebrae of offspring were
observed.

In a segment II study in rabbits, darifenacin was administered to dams from days 6 to 18 of gestation at 0,
3, 10, and 30 mg/kg/day. At 30 mg/kg/day, 2 dams aborted, and effects on body weight and foed
consumption were observed. At this dose, post implantation loss was increased and the number of viable
fetuses per litter was increased. In the offspring, dilated ureter and/or kidney pelvis was observed at 30
mg/kg/day and 1 case was observed at 10 mg/kg/day, along with urinary bladder dilation, consistent with
pharmacological activity.

Two segment [II developmental studies were performed in rats covering periods from 15 days post-
insemination to day 20 postpartum and from day 6 postinsemination to day 21 postpartum, both at doses of
0, 3, 10, and 50 mp/kg/day. Maternal toxicity was observed at 50 mg/kg/dav as evidenced by effects on
body weight and food consumption and by dystocia, and prolonged gestation and parturition in both
studies. Hypogalactia was also observed at 50 mg/kg/day, along with increased mortality of pups between
days 1 and 4 postparturn, with an increased incidence of dilatation of the urinary bladder or renal pelvis. At
this dose, decreased body weights of pups and delays in developmental landmarks (grasping reflex,
appearance of incisors, eyelid opening, surface nighting, preputial separation, and vaginal opening) were
observed, although indices of learning and memory were not affected. At 10 mg/kg/day, dystocia {(a
potential pharmacological effect of muscarinic antagonism) was observed in one animal in the second
study, while small decreases in pup weights and delays in development were observed in the first study. In
the first study, developmental delays were observed at 3 mg/kg/day; however, in the second study which
was better controlled for developmental age, to adjust for delays in parturition in some treated groups, no
effects in pups were observed at 3 mg/kg/day.

3.4.2 Single-dose toxicity: In addition, please see review in Appendix A.

houte toxicity of darifenacin in mice and rats follewing oral or

intraperitonsal administration.
Bpacies | Routs Doss, wa/kg Maxirum Miniwm Time to
nicnlechal lathal Death
dose, mgy/ky |dose, wg/ky |’
Hice Oral 100 {5/sex/dose) |N.D. 100 <t hr
00 {2/3e%/dose)

Mice pa S0 ({S5faex/doass} | 50 50< dose 10-20 min
1090 {2/aex/doee) <100

Rats | | oOral 100 [S/sax/dome} | 100 100« dose & hr
200 {2/sex/dose) <200

Rats P 50 {5/max/duse) | N.D. 50 s nin
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3.4.3 Repeat-dose toxicity: In addition, please see review in Appendix A.

Study Title: UK-88,525-4 1 Year Oral Capsule Study in Beagle Dogs. Dose Levels: 0,1,3, and 6
mg/keg/day
Study No: 94-751-08
Volume # 9, and pape #1
Conducting laboratory and location: Central Research Division, Pfizer Inc., Eastein Point Road, Groton,
CT 06340
Date of study initiation: 11/28/94
GLP compliance: yes
QA- Report Yes (X)No ()
Dosing:

- species/strain: dogs, beagle

- #/sex/group or time point: 4/sex/dose

- age: 8 months

- weight: 10.0— 14.0 kg for males, 7.9 — 11.4 kg for females

- satellite groups used for toxicokinetics or recovery:

- dosage groups in administered units: 0, 1, 3, and 6 mg/kg/day

- route, form, volume, and infusion rate: gelatin capsules, once daily in the moming

Drug, lot#, radiolabel, and % purity: Combinations of the following capsules to achieve dose:

Batch Number Strength Expiration Date
3039-187 Placebo October 1999
3039-190 05mg October 1996
3039-191 1.0 mg October 1996
3039-192 10.0 mg October 1996
3039-193 3.0mg October 1996
3039-194 30.0 mg October 1996

Formulation/vehicle: mixture of lactose regular, maize starch, colloidal anhydrous silica, and magnesium
stearate
Observations and times:

- Ophthalmoscopy: pre-study and days 83-86, 166-169, 279-282, and 35-356.

- EKG: leads I, IT, I, aVR, aVL, aVF, CV,L1, and indirect systolic blood pressure recordings,
twice pre-study and days 99, 184, 267, and 351 (pre-dose and
~2 hours post dose)

- Toxicokinetics: plasma concentrations of UK-88,525 and the active metabolite UK-148,993,
2,4,6,8 and 24 hours post-dose on days 177 & 366

- Heart rate: twice pre-study and dose days 99, 184, 267, and 351 {pre-dose and ~2 hours post

dose)
Results:
- Clinical signs:
I mg/kg | 3mg/kg | 6 mekg
Death 0 0 0
Dryness of mouth (mucous membranes) 1-7 hrs 1-7 hrs 1-7 hrs
Tremors (days 110, 295), difficulty maintaining balance (day 295) 1 male

- Body weights: No treatment related effects on body weights were observed.
- Food consumption: No treatment related effects on food consumption were observed.
- Ophthalmoscopy :

[ Incidence of Ocular Findings
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OBSERVATION 1 mg/kg | 3mgkg | 6 mg/kg
Mydriasis 0/8 8/3 8/8
Blepharospasm/ conjunctival hyperemia {3+ months) 0/8 1/8 8
Ulcers of the comnea:
__with erosions (day 10 HD female) /8 0/8 1/8
with opacities (9 months HD male) 0/8 /8 1/8
Neovascularization {3 months) 0/8 0/8 2/8
Pupﬂlaly iight rcsponse “slow” diminished “Slight”
- Hematology:
Males (mg/kg/day) Females {mp/kg/day)
0 1 3 6 0 1 3 6
Eosinognhils
(ct/mm’) 223.0 185.5 2435 229.0 178.8 1703 166.0 201.0
_ day -20 +103.17 +29.44 | +103.10 | +83.55 18975 | +52.10 | +74.14 | +10G2.82
204.8 165.5 2773 184.3 170.3 327.5 164.0 218.8
__day -13 +90.61 +44.43 | +116.25 | £39.37 12149 | £261.33 | +90.28 | +48.02
163.0 2383 421.5 361.0 317.5 304.8 198.3 317.0
__day 40 +62.35 +115.96 | +187.03* | +79.92 +89.15 | +202.30 | £79.28 | +68.76
300.0 3413 | 3618 471.0 411.6 361.8 306.0 392.0
__day 96 +63.58 +103.58 | +83.99 +103.13* | +145.37 } +160.08 | +74.76 | 19632
318.5 251.0 410.8 399.0 312.0 286.0 305.8 418.8
__day 181 +132.53 +63.59 | +180.98  +103.23 | +7877 | +100.35 | +£59.29 | +79.74
1723 179.3 3148 368.5 3138 369.5 3683 346.0
__day 279 +99.74 +35.25 | +215.17 | £155.49 | +84.48 244.45 +141.33 | +124.74
157.5 174.5 382.0 398.5 309.0 531.0 308.0 4378
day 369 +65.04 +125.83 | +214.58 | +132.88 | +129.87 | +389.59 | +214.65 | +194.67
Hemoglobin (g/dl)
__day -20 16.33 16.28 17.03 16.75 16.73 16.70 16.88 17.08
+1.970 +1.237 | +0.222 +0.592 +1.506 | +0.757 | +0.597 +1.135
__day -13 16.50 16.13 16.80 17.05 16.10 16.30 16.53 16.35
+1.175 +0.846 | +0.762 +0.827 +1.780 | £1.010 | +0.991 | +1.204
__day 40 16.45 16.23 15.58 15.50 16.73 16.78 15.83 15.23
+0.881 +1.315 | +1.050 +1.663 +1.550 | £0.759 | +0.826 +0.750
__day 96 16.38 15.55 16.20 16.05 15.98 16.42 16.08 15.43
+1.024 +1.348 | £0.707 +0.926 +1.112 | +0.618 | +0.763 | +1.879
__day 181 16.83 15.98 15.83 1573 16.65 16.33 16.65 15.73
+0.907 +0.866 | +0.574 +1.176 +1.453 +0.309 +0.854 +1.150
. day 279 16.23 15.95 15.83 15.70 17.57 16.30 15.68 15.93
: +0.340 +0.818 | +1.034 +1.398 +1.646 | £0.762 | 10435 | +1.266
__day 369 15.23 15.88 15.00 14.25 17.18 16.03 14.80 13.95
+0.591 +1.014 +1.169 +1.147 +2.004 +0.608 +1.236 +1.170*
Hematocrit (%)
__day -20 48.85 48.63 51.66 50.10 49 80 49.40 49.50 50.55
+6.457 +3.806 | +0.761 +1.892 14.068 +3.422 | +2.011 +3.676
__day -13 49.13 4713 ' | 49.48 50.25 47.90 48.50 48.88 47.70
+3.163 +2.532 | +1.828 +2.660 +5.425 | +3.012 | +2.175 | +3.301
__day 40 48.95 48.18 46.03 45.90 49.65 49.88 46.68 44.90
+2.840 +4.131 +2.906 +5.333 13,868 +2.392 | +2.356 | +2.282
__day 96 47.83 45.10 47.73 46.88 47.10 48.60 47.28 44 98
3.051 +4.236 | +2.265 +3.148 +3.703 +2.401 +2.834 +5.593
__day 181 4998 47.68 46.80 46.40 49.28 4835 49.03 46.08
+1.965 +2960 [ +1.986 +3.265 +4 832 +0.300 | +3.125 +3.262
day 279 48.43 4783 47.33 46.80 54.13 50.73 47.65 48.88

23




Reviewer: Laurie Mcl.eod-Flynn NDA No. 21513
+0.556 +2.755 | +3.850 +4.992 +5737 | +3.243 | +1.179 | +3.723
__day 369 45.13 47.00 44.53 42.43 51.70 4823 43 .83 41.10
+1.870 +2.915 | +4.126 +3.480 +6.360 | +2.354 | +3.871 | +3.744*
MCV (f)
__day -20 69.3 68.0 67.8 67.0 70.8 69.3 68.0 68.3
+0.96 +2.16 +1.50 +2.16 +0.96 +2.22 +1.83 +0.95
_ day -13 68.8 67.3 67.0 67.0 69.3 69.0 68.0 67.3
+0.96 +1.71 +1.63 +1.41 +1.50 +2.16 +1.63 +0.96
__day 40 69.0 67.3 68.3 67.0 69.5 68.3 67.3 66.5
+0.82 +1.89 +2.06 +2.45 +1.29 +2.87 +1.71 +1.29
__day 96 67.8 66.5 67.5 65.5 69.3 67.0 66.0 66.3
+1.50 +2.08 +1.73 +1.73 +0.96 +2.16 +1.41% | +0.96*
__day 181 67.3 66.8 66.5 64.8 69.0 67.8 65.5 65.5
+0.96 +1.50 +1.91 +1.89 +0.82 +3.30 +2.08 +1.73
__day 279 68.0 68.0 67.0 64.5 72.0 70.5 67.5 67.0
+1.41 +1.41 +1.83 +2.08* +1.63 +3.79 +2.65 +0.82*
__day 369 68.3 68.5 67.8 65.8 70.3 69.8 67.0 66.3
+0.50 +0.58 +2.06 +2.63 +2.06 +2.22 +1.41* | +1.50*
MCH (uug)
__day -20 23.13 22.75 22.33 22.43 23.70 2338 23.18 23.08
+0.608 +0.742 | +0.395 +0.665 +0.365 | +0.607 | +0.465 | +0.299
__day -13 23.05 23.03 22.80 22.65 23.48 23.18 22.03 23.10
+0.370 +0.579 | +0.548 +0.719 +0.512 | +0.492 | +0.538 | +0.316
__day 40 23.10 22.60 23.05 22.48 23.35 22.93 22.80 22.58
+0.566 +0.829 | +0.580 +0.826 +0.580 | +0.624 | +0.560 | +0.403
_day 96 23.15 2295 22.88 22.43 23.43 22.68 22.53 22.73
+0.465 0.794 +0.741 +0.727 +0.660 | +0.538 | +0.532 | +0.435
__day 181 22.60 22.38 22.48 21.75 23.33 22.80 2228 22.23
+0.469 +0.450 | +0.492 +0.526 +0.275 | +0.868 | +0.419% | +0.411*
__day 279 22.75 2273 22.48 22.63 23.35 22.63 22.18 21.88
+0.252 +0.435 | +0.299 +0.939*% | +0.614 | +0.745 | +0.675 | +0.386*
__day 369 22.98 23.08 22.73 22.10 23.53 21,18 2.58 2243
+0.377 +0.411 | 0275 +0.848 +0.350 | +0.877 | +0.386 | +0.579
Platelets
(1000s/mm’) 233.50 263.00 | 264.50 257.67 28550 {31533 | 266.50 | 278.50
__day -20 +46.429 +90.211 | +35.464 | +65.684 | +47.339 | +29.263 | +49.548 | +45.930
222.75 24125 | 24275 250.75 317.50 | 288.50 | 261.75 | 294.00
__day -13 +26.260 | +42.343 | +25.630 | +26.813 | +72.030 | £72.012 | +16.520 | +71.540
244.00 268.00 | 279.50 310.50 313825 | 29275 | 29225 | 362.50
__day 40 +49.578 +41.817 | +46.148 | +11.930 | +179.59 | 492,957 | +28.756 | +77.104
247.00 244.50 | 290.50 307.25 27733 | 28275 | 303.00 | 363.50
__day 96 +33.086 +49.020 | +45.420 | +62.564 | +77.261 | +64.267 | +46.029 | £96.504
275.25 258.75 | 299.00 303.50 29875 | 317.00 {313.75 t399.00
__day 181 +31.309 +46.586 | +26.596 | +62.153 | +32.816 | +33.511 | +52.880 } +91.386
260.00 250.75 | 294.50 275.75 27950 | 32100 {309.50 1§ 36033
__day 279 +50.761 +28.135 | +44.125 | +42.003 | +25.199 | +93.199 | +41.267 | +45.786
255.75 24775 | 290.25 277.75 283.67 | 304.50 1299.75 | 368.50
__day 369 +42.688 +48.562 | +66.920 | +54.854 | +36.005 | +45.317 | +60.852 | +33.601

* Indicates that group mean is significantly different from control at p=<0.05

** Indicates that group mean is significantly different from control at p<0.01
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- Clinical chemistry:
Males (mg/kg/day) ' Females (mg/kg/day)
0 1 3 6 0 | 3 6
Albumin (g/dl}
__day -20 315 3.28 3.30 3.30 3.10 3.08 3.10 3.20
+0.265 +0.189 [ +0.082 +0.000 +0.374 +0.171 +0.141 +0.245
__day -13 3.13 3.33 3.30 333 3.15 313 3.18 3.15
+0.171 +0.299 +0.000 +0.050 +0.387 +0.096 +0.250 +0.129
__day 40 3.08 3.10 2.98 2.95 3.03 310 2.88 2.93
+0.096 +0.216 +0.189 +0.058 +0.450 +0.141 +0.126 +0.171
__day 96 3.13 3.18 310 3.00 318 3.10 3.05 3.03
+0.096 +0.150 +0.082 +0.082 0.275 +0.141 0.208 +0.150
__day 181 3.13 333 3.08 2.98 333 3.28 3.05 3.00
+0.050 +0.206 +0.096 +0.050 +0.096 +6.050 +0.252 +0.163*
__day 279 3.10 3.35 293 295 3.40 3.20 2.93 3.00
+0.082 +0.208 +0.126 +0.238 +0.200 +0.141 +0.287* | +0.216
__day 369 2.90 3.28 285 2.80 3.38 3.18 2.78 2.83
+H).115 +0.150** | +0.129 +0.141 +0.171 0.050 +0.263** | +0.096**
A/G ratio
__day -20 1.228 1.350 1.335 1.348 1.323 1.325 1.373 1.263
+0.0727 | +0.0529 +0.0835 | +0.0550 +0.2429 | +0.1008 +0.1431 10.1846
__day -13 1.193 1315 1.323 1.305 1.285 1.310 1.453 1.273
+0.0618 | +0.0759% | +0.0450% | +0.0436* | +0.3022 | +0.1876 | +0.1837 | +0.0574
__day 40 1.220 1.228 1.240 1.225 1.263 1.305 1.206 1.183
+0.0770 | +0.0900 | +0.1068 | +0.1212 | +0.3333 | +0.1597 | +0.1059 | +0.1725
__day 96 1.330 1.343 1.293 1.258 1.5553 1.310 1.430 1.338
+0.0804 | +0.1135 +0.1702 | +0.0943 +0.1438 | +0.1192 +0.1720 +0.2924
__day 181 1.113 1.263 1.220 1.133 1.495 1.318 1.260 1.123
+0.0818 | +0.1940 | +0.0622 | +0.0263 | +0.1793 | £0.1245 | +0.1445 | +0.2030*
__day 279 1.075 1.228 1.020 1.098 1.370 1.090 1.063 1.028
+0.0926 | +0.1599 | +0.0337 | +0.0814 | +0.1192 | +0.0993* | +0.0780* | +0.1974**
__day 369 1.108 1.268 1.130 1.115 1.4440 1.228 1.215 1.078
+0.1464 | +0.0946 | +0.0683 | +0.1240 | +0.1917 | +0.1156 | +0.1812 | +0.1471

* Indicates that group mean is significantly different from control at p-<0.05
** [ndicates that group mean is significantly different from control at p<0.01

Urinalysis: No treatment related effects were observed. (One incidence of urinary sand
occurred in a low dose male, with no clinical urinalysis correlates.)

Electrocardiography: On days 184 and 192, a mid-dose animal demonstrated a possible
ectopic beat ~2 hours post-dose. This finding was not observed over the remainder of the
study. There was some tendency for an increase in P width in high dose males and in P height
in both high dose males and females 2 hours post dose. Heart rate was also increased in high
dose males. No effect on QT interval or other EKG parameters were observed.

P width, pre-dose

0 mg/kg/day 1 mg/kg/day 3 mg/kg/day 6 mg/kg/day

Males Females Males Females Males Females Males Females
Pre-1 4145 42+2 45+9 40+3 3545 3943 43+2 40+4
Pre-2 39+6 39+3 42+5 41+5 36+5 41+3 39+5 36+7
Day 99 44+1 44+1 50+8 45+6 39+2* 43+4 50+5 49+3
Day 184 44+3 44+2 48+4 48+6 4142 41+1 45+3 45+3
Day 267 4245 S1+7 47+1 45+6 41+6 45+4 S1+5% 47+4
Day 351 44+4 49+6 5146 48+8 4142 46+6 S1+4 49+5
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P width, 2 hours post-dose
0 mg/kg/day 1 mg/kg/day 3 mg/kg/day 6 mg/kg/day
Males Females Males Females Males Females Males Females
Pre-1 41+5 42+2 45+9 40+3 35+5 39+3 43+2 40+4
Pre-2 39+6 3943 42+5 41+5 365 4143 39+5 36+7
Day 99 44+5 44+3 48+5 47+6 42+2 47+3 57+14 49+3
Day 184 44+2 5247 52+6 46+4 41+2 42+6 61+12 5043
Day 267 42+5 46+6 53+2%* 46+4 42+2 44+4 53+6** 47+1
Day 351 43+2 49+8 5145 45+6 42+3 4849 54+6* 50+5
P height, pre-dose
0 mg/kg/day 1 mg/kg/da 3 mg/kg/day 6 mg/kg/day
Males Females Males Females Males Females Males Females
Pre-1 0.20+0.06 | 0.21+0.05 | 0.19+0.06 | 0.27+0.09 | 0.16+0.08 | 0.18+0.05 | 0.21+0.05 | 0.21+0.03
Pre-2 0.17+0.07 | 0.13+0.06 | 0.194+0.08 | 0.17+0.04 [ 0.17+0.08 | 0.18+0.05 | 0.21+0.06 [ 0.26+0.06
Day99 | 0.18+0.02 | 0.20+0.02 | 0.25+0.13 | 0.28+0.11 } 0.24+0.03 | 0.25+0.02* | 0.27+0.05 | 0.32+0.05*
Day 184 | 0.20+0.04 | 0.23+0.03 | 0.23+0.06 | 0.26+0.06 | 0.25+0.03 | 0.27+0.04 | 0.28+0.11 | 0.32+0.03*
Day 267 | 0.21+0.05 | 0.23+0.03 | 0.23+0.03 | 0.29+0.06 | 0.23+0.05 | 0.25+0.07 | 0.31+0.09 | 0.29+0.03
Day 351 | 0.22+0.04 | 0.24+0.04 | 0.26+0.09 | 0.25+0.04 [ 0.20+0.06 | 0.28+0.05 | 0.32+0.06 ; 0.27+0.04
P height, 2 hours post-dose
' 0 mg/kg/day 1 mg/kp/day 3 mg/kg/day 6 mg/kg/day
Males Females | Males Females Males Females Males Females
Pre-1 0.20+.06 | 0.21+05 [ 0.19+06 | 0.27+.09 | 0.16+08 | 0.18+.05 0.21+.05 0.21+.03
Pre-2 0.17+.07 | 0.13+.06 | 0.19+08 0.17+04 1 0.17+.08 | 0.18+.05 0.21+.06 0.26+.06
Day99 | 0.19+.06 | 0.20+.02 | 0.25+.01 0.29+.11 0.24+03 | 0.25+.01* | 0.33+.08%* | 0.34+.06*
Day 184 | 0.24+.04 | 0.23+.04 | 0.26+.05 0.28+.06 0.25+.03 | 0.28+.04 0.33+.06 0.33+.05*
Day 267 | 0.24+.04 | 0.22+.02 | 0.30+.05 0.29+.03 0.25+.05 § 0.28+.04 0.34+.07 0.34+.08*
Day 351 { 0.21+.04 | 0.26+.02 | 0.32+.09 | 0.22+.09 0.25+.07 | 031+.04 0.36+.07* | 0.35+.11
* Indicates that group mean is significantly different from control at p<0.05
** Indicates that group mean is significantly different from control at p<0.01
- Blood pressure: No treatment related effects on blood pressure were observed.
- Heart zate:
Heart rate pre dose
0 mg/kg/day 1 mg/kp/day 3 mg/kg/day 6 mg/kg/day
Males | Females | Males Females | Males Females | Males Females
Day Pre-1 | 75+38 | 94+28 89+37 13549 83+8 98424 80+6 112+14
Day Pre-2 | 76+26 | 89+11 105+42 | 114+15 8619 80+29 91+14 145460
Day 99 78+10 | 8746 102+19 { 128+23* | 113443 110+21 | 96+17 113416
Day 184 81+13 | 93+13 97+18 106+ 14 97429 106+14 | 7749 102+12
Day 267 73+21 | 8449 93+20 113+15 83+32 95425 76+15 9419
Day 351 69+16 | 79+7 105+21 | 108+7* 75429 87+18 7749 98+16
Heart rate, 2 hours post dose (fy.,)
0 mg/kg/day I mg/kp/day 3 mg/kg/day 6 mg/kg/day
Males | Females | Males Females | Males Females | Males Females
Day Pre-1 | 75+38 | 94428 89+37 13549 8348 98+24 80+6 112+14
Day Pre-2 | 76126 | 89+11 105+42 | 114+15 86+9 80+29 91+14 145460
Day 99 78+12 | 8549 109415 | 125+24* | 118433* | 109418 | 132+415%* | 126+14*
Day 184 96+16 | 98+4 10248 11346 108431 113416 | 117+11 120+13*
Day 267 8§9+9 83+7 99+18 114+11* | 102434 104126 | 123413 124+8*
Day 351 76+10 | 90+17 107+19 | 116+14 103+27 96410 121:+6** 121+14*

* Indicates that group mean is significantly different from control at p<0.05
** Indicates that group mean is significantly different from control at p<0.01
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- Organ Weights:
Males (mg/kg/day) Females (mg/ke/day)
0 1 3 6 0 1 3 6
Liver (g) 328.03 389.58 354.75 413.80 32770 297.28 297.13 339.88
) +14.681 | +30.695 | +17.124 | 166.491* | +29.067 | 4+29.952 | +27.589 | +23.162
Liver (g%) 2.88 2.78 3.35 3.41 2.55 2.36 2.99 326
+0.417 | +0.125 [ +0.364 | +0.216 +0.090 | +0.177 +0.471 +0.254%
Testes (g} 14.40 16.90 15.33 17.75
+2.176 | +4.089 | +3.103 | +2.998
{(+6.5%) | (+23%)
Testes (g%) 0.13 0.12 0.14 0.15
+0.031 | +0.032 | +0.019 | +0.016
(+7.7%) | (+15.4%)
Ovaries (g) 1.273 1.278 1.250 1.533
+0.2061 | +0.3508 | +0.4044 | +0.5004
(+20%)
Ovaries (2%) 0010 | 0.010 0.013 0.015
+0.0020 | +0.0030 | +0.0055 | +0.0040
{(+33%) | (+50%)
Adrenals (g) 1.628 1.775 1.623 1.930 1.733 1.515 1.643 1.733
+0.0960 | +0.4370 | +0.3675 | +0.1163 | £0.2780 | +0.2656 | +0.1921 | +0.1590
_ {+9%) {-0%) (+18.6%) (-12.5%) | (-3%) (-0%%)
Adrenals (g%) 0.014 0.013 0.015 0.016 0.013 0.012 0.017 0.017
+0.0031 | +0.0026 | +0.0030 | +0.0021 +0.0012 | +0.0026 | +0.0038 | +0.0016
(-7%) | (+7%) | (+14%) (-8%) (+31%) | (+31%)
Kidneys (g) 55.10 66.53 54.88 69.58 46 .88 48.25 44.88 4428
+3.956 | +8.534 | +9.347 | +12.303 | +4.782 | +6.668 +7.170 | +2.957
(+21%) 1 (-0%) (+26%) {+3%) (-4%) (-6%)
Kidneys (g%) 0.48 0.47 0.51 0.57 0.36 0.38 0.45 0.43
+0.056 | +0.034 +0.052 +0.081 +0.026 +0.048 +0.045*  +0.049
(-2%) | (+6%) | (+19%) {+6%) (+25%) | (+19%)

* Indicates that group mean is significantly different from control at p<0.05
** Indicates that group mean is significantly different from control at p<0.01

- (ross pathology: There were “a few pin-point corneal opacities in the eyes of one mid-dose
male and one high-dose male” (along with neovascularization).

- Histopathology
. Males (N=4) Females (N=4)
Dose {mg/kg/day) 0 1 3 6 0 1 3 6
Kidney
Infiltration, mononuclear cells 0 4] 0 1 4] 0 0 0
Liver
Infiltration, mononuclear cells 1 i 1 2 3 1 0 2
Trachea
Infiltration, mononuclear cells 1 0 0 0 0 0 0 1
Thyroid
Infiltration, monenuclear cells 0 G 0 1 0 0 0 0
Eye
Neovascularization, cornea 0 0 1 1 1] 0 0 0
Bone marrow
Infiltration, mononuclear cells 0 0 0 0 1] 0 0 1
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- Toxicokinetics:
Dose COMPOUND Study Toax (B1) | Cra AUC g1y
| (mg/kg) Day {ug/ml) | (ug-hr/ml)
1 UK-88,525 (parent) | 177 nd nd nd
366 nd nd nd
UK-148,993 177 3.0 0.081 nd
{metabolite) +1.7 +0.053
366 47 0.086 0.502
+2.8 +0.019 +0.162
3 UK-88,525 177 3.2 0323 1.567
+2.1 +0.094 +0.439
366 2.0 249 1.717
+0.0 +0.169 +0.9]6
UK-148,993 177 7.2 0.483 nd
+1.5 +0.178
366 4.2 0.183 1.758
) +2.5 +0.047 +1.168
6 UK-88,525 177 2.2 0.669 5.120
+(.7 4+0.295 +3.776
366 35 0.588 3.612
+2.1 +0.213 +1.615
UK-148,993 177 4.5 0572 6.137
2.1 +0.184 | +4.139
366 4.5 0514 5.520
-+0.9 +0.166 +3.371

nd not determined (insufficient data for calculation)
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Histopathology inventory:

Study

Species
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3.4.4. Genetic toxicology (Piease see attached review in Appendix A)

Summmary: Darifenacin was not mutagenic in the Ames test for bacterial mutation or in the Chinese hamster
ovary assay. It was not clastogenic in vifro in the human lymphocyte assay or in vivo in the mouse bone
marrow cytogenetics assay.

3.4.5. Carcinogenicity (See CAC comments and conclusions, sponsor response, and
CAC conclusions in Appendix B)

Study Title: 24-month in-diet toxicity and carcinogenicity study in CD-1 mice
Study Number: 93043

Test Facility: T -1

Study Date(s): 20 July 1993 — 21 July 1995

Date of Submission: 6 June 2000

GLP Compliance/Quality Assurance: yes

QA Report- Yes (x) No ()

Study Type: 2 year dietary

Species/strain: CD 1 mice ' [ o o

Number of animals per group; age at start of study: 50/sex/group, age 7 weeks, mean body

weight 30.1 g for males and 23.5 g for females.

Animal housing: individual

Drug Lot/Batch number(s): R9 (delivered 17 June and 17 August 1993, ~—— active moiety) and R101

(delivered 3 August 1994, —  active moiety)

Drug Purity / Stability / Homogeneity: UK-88,525-04, in concentrations ranging from 5 pg/ g to 5000 ug/g,
was shown to be stable for up to 4 weeks in open hoppers and trays. Drug concentration
and homogeneity were assayed every month in the diet mixture.

Doses: 0, 3, 20, and 100 mg/kg/day

- Basis of Dose Selection: In a 3-month dietary study in mice at doses of 0, 25, 50, and 100
mg/kg/day, a 6 % decrease m body weight was observed at the high dose
level. A dose related increase in mydriasis and partially closed eyes was
observed at all dose levels. An increased accumulation of Harderian gland
secretions showed a similar incidence at all treatment levels. An adaptive
increase in liver weight and an induction of cytochrome P450 were also
observed at the mid and high doses; there were no histopathological
changes to the liver.

- Relation to Clinical Use: The exposure (AUC,.,43) of mice increased with dose level. At 100
mg/kg/day, the AUCq 4y, and C,,.. were 1548 nghr/ml and 96 ng/ml,
respectively. In humans, the maximal projected oral dose is 0.2 mg/kg t.id.
with AUCq.a4, and Cyp,, of about 60 nghr/mt and 10 ng/ml, respectively.

- CAC Concurrence: yes

- Restriction Paradigm for Dietary Restriction Studies: no dietary restriction

- Route of Administration: oral, dietary

- Frequency of Drug Administration: continuous

- Dual Controls Employed: two identical control groups, analyzed separately for survival and

histology, and combined for other parameters

Interim Sacrifices: none

Satellite PK or Special Study Group(s): none

1
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- Unscheduled Sacrifices or Deaths:

Males (mg/kg/day) Females (mg/kg/day)
Cont.1 |Cont. 2] 3 | 20 | 100 { Cont.1 | Cont.2 | 3 | 20 | 100
Number of animals 50 50 50 | 50 | 50 50 50 50 | 50| 50
Found dead 18 17 13 [ 14] 19 18 18 15 ] 15 9
Sacrificed as moribund 1 3 0 1 1 2 2 4 1 6 1
Accidental deaths 0 1 1 0 0 0 0 010 0
Total unscheduled deaths, no. 19 21 13 | 15| 20 20 20 19 1211 10
Total unscheduled deaths, % 38 42 26 | 30 | 40 40 40 38 1421 20
Survivors at final sacrifice, no. 31 29 37 {1 35 | 30 30 30 31 129 ] 40
Survivors at final sacrifice, % 62 58 74 | 70 | 60 60 60 62 1 58 | 80
- Deviations from Original Study Protocol: none significant
Study Results and Frequency of Monitoring:
- Clinical Observations:
Males (mg/kg/day) Females (mg/kg/day)
0 3 20 100 0 3 20 160
Mydriasis
__day4 0/40 0/20 20120 20/20 0/40 0/20 20/20 20/20
__day 140 0/40 0/20 20/20 20/20 0/40 2/20 12/20 20/20
__day 532 1735 1/18 7/18 13/16 0/34 0/17 3/17 11/20
day 700 1/27 2117 3/13 10/12 0/26 1/12 4/12 8/15
- Mortality: The treatment had no effects on the incidence of mortality, and no statistically
significant differences in survival time were observed between control and treated
groups.
- Body Weights:
Males ( p/day) Females {mg/kg/day)
0 3 : 20 100 0 3 20 100
Body weight, day 715 37.11 38.03 36.31 3326 3276 3299 31.84 29.35
{g) +2.87 +2.94 +3.06 +2.34* [ +3.54 +2.99 +2.93 +2.41 %
Change (%) — 2% 2% 10% | - 1% 3% 10%
- Food Consumption:
Males (mg/kg/day) Females (mg/kg/day)
0 3 20 100 0 3 20 100
Change (%), day 715 - -3 -5 -4 +1 -3 -5
- Ophthalmoscopy: No treatment related effects were observed
- Hematology:
Males (mg/kg/day) Females (mg/kg/day)
0 3 20 100 0 3 20 100
Hemoglobin 13.76 13.63 13.81 14.26 12.48 12.82 12.40 12.83
(g/d1) +0.97 +1.77 +1.33 +1.07* | +1.71 +1.12 £2.22 +1.00
Red cell distrib. width | 12.77 13.11 12.57 12.46 13.97 13.08 13.56 12.69
(%) +0.89 +1.86 +0.96 +(.74 +3.05 +1.12 +2.05 +1.09%*
Basophils 0.017 0.013 0.015 0.014 0.016 0.013 0.014 0.009
(10° /mm?) +0.016 | +0.010 | +0.010 | +0.024 | <0016 | +0.012 | +0.016  +0.009*
Large unstained cells 0.035 0.031 0.036 0.023 0.060 0.036 0.089 0.025
(10*/mm’) +0.047 | +0.027 | +0.042 | +0.023 | +0.112 | +0.0357 | +0.169 | +0.026*

* Indicates group mean is significantly different from control at level p=.05.
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** Indicates group mean is significantly different from control at levei p=.01.

- Clinical Chemistry:
Males (mg/kg/day) Females (mg/kg/day)
0 3 20 100 0 3 20 100
Chloride 112.41 112.22 110.54 108.63 112.65 111.81 112.62 108.53
{mmol/l) +6.27 +6.39 +5.43 +4.64% | +6.81 +6.93 +6.73 +5.69
Calcium 85.61 85.95 85.80 85.53 89.12 88.52 86.76 86.75
(mg/1) +3.77 +4.11 +3.50 +4.89 +4.37 +3.83 +4.95*% | +3.36*
* Indicates group mean is significantly different from controt at level p=.05.
** Indicates group mean is significantly different from control at level p=.01.
- Organ Weights:
Males ( g/day) Females (mg/kg/day)
0 3 20 100 0 3 20 100
Kidney 0.833 0.856 0.80! 0.677 0.528 0.523 0.493 0.459
(2) +0.124 | +0.130 | +0.117 | +0.123" | +0.088 | +0.067 | +0.066™ | +0.058°
Kidney 2.269 2273 2248 2.050 1.635 1.620 1.603 1.607
{g/100g BW) +0.278 | 40303 | +0292 | +0315" | +0.257 | +0.219 | +0.237 | +0.183
Testes 0.209 0.204 0.198 0.227
(g) +0.034 | +0.055 | +0.051 | +0.035"
Testes 0.573 0.541 0.557 0.690
(2/100g BW) +0.096 | +0.141 140140 | +0.104°
Liver 1.898 1.862 1.849 1.975 1.673 1.527 1.518 1.560
| (8) +0.408 | +0.323 | +0.311 +0.321 +3.482 | +0.230 | +0.300 | +(.200
Liver 5.165 4.940 5.197 5.986 5.167 4.734 4916 5.468
| (g/100g BW) +1.025 +).724 +0.866 +0.843" | +1.335 +0.759 +0.923 +0.729
*(+) = mean value of group was significantly different from control at p=0.05 (0.01), Dunnett’s test of
significance.
%($) = mean value of group was significantty different from control at p=0.05 (0.01), modified t test of
significance.
- Gross Pathology:
Males ( g/day) Females {mg/kg/day)
0 0 3 20 100 0 0 3 20 100
Harderian gland
discoloration 3 |4 |4 14 17 3 10 | 10 17 20
- Histopathology:
Non-neoplastic:
Males (mg/kg/day) Females {mg/kg/day)
0 0 3 20 100 0 0 3 20 100
Harderian gland
Hypersecretion | 3/50 | 13/48 | 9/50 | 38/50%** | 3G/50%** | /49 | 1/49 L8/50 | 35/40%** | 43/50%**
Liver
__Centrilobular
hypertrophy 2/50 | 1/49 1/50 | 4/50 36/50%** | 1/50 | 0/50 0/50 0750 3/50
Pigment 2/50 | 6/49 2/50 | 9/50(%) 13/50%** 1 9/50 | 13/50 | 14/50 | 6/50 6/50

(*) = statistically significant at p=0.05 without Bonferroni adjustment
**%= gtatistically significant at p=0.01 with Cochran-Armitage test
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Neoplastic:
Males (mg/kg/day) Females (mg/kg/day)
0 0 3 20 100 0 0 3 20 100
Harderian gland
B-adenoma 1/50 | 2/48 | 2/50 | 3/50 3/50 0/49 | 1/49 2/50 0/49 1/50
N- 0 0 0 0 i 0 0 0 0 0
erythroleukemia

Overall Interpretation and Evaluation

- Adequacy of the carcinogenicity studies and appropriateness of the test model:
The doses were adequate based on a 10% decrease in body weight gain {(in the absence of significant
effects on food consumption) in both sexes at the high dose along with effects on the liver and eyes.
Exposures were 25 times the expected human exposure (based on AUC of the parent drug). Protein binding
was approximately equivalent for mice and humans. The major metabolite of Darifenacin, UK-148,993, is
present in the plasma of both mouse and man, in similar concentrations as these of Darifenacin.

- Evaluation of Tumor Findings: tumorigenicity was negative.

Study Title: 24-Month In-diet Tozxicity and Carcinogenicity Study in Sprague-Dawley Rats
Study Number: 93073

Test Facility: Pfizer Centre de Recherche, 37401 Amboise Cedex, France

Study Date(s): 7 October 1993 — 9 October 1995

Date of Submission: 6 June 2000

GLP Compliance/Quality Assurance: yes

QA Report- Yes (x} No{)

Study Type: 2-year, dietary

Species/strain: Sprague-Dawley albino rats, £ o i

Number of animals per group; age at start of study: 50/sex/group, aged 6 weeks

Animal housing: individual cages

Drug Lot/Batch number(s): R9 (delivered 17 June and 17 August 1993,

{delivered 3 August 1994, — active moiety) '

Drug Purity / Stability / Homogeneity: UK-88,525-04, in concentrations ranging from 5 pg/ g to 5000 pg/g,

was shown to be stable for up to 4 weeks in open hoppers and trays. Drug concentration
and homogeneity were assayed every month in the diet mixture.
Doses: 0, 1.5, 5, or 15 mg/kg
- Basis of Dose Selection: In a 3-month dietary toxicity study, rats exposed to 25, 50, or 100
mg/kg/day had reduced food intake and 10% decreases in body weight gain at all doses. Hepatic
centrilobular hypertrophy was observed at 50 and 100 mg/kg/day. Mydriasis and partially closed
eyes occurred, with increasing severity, at all doses. In a 1-month dietary study, rats exposed to 25
mg/kg/day showed a 10% decrease in body weight gain. Doses of 10 or 15 mg/kg/day induced 3 to
4 % decreases in body weight. Mydriasis was observed at 15 and 25 mg/kg/day.
- Relation to Clinical Use: At 15 mg/kg/day, the AUCsg 54, were 1190 (males) and 740 (females)
nghr/ml, and C,, 10 - 72 ng/ml, respectively. In humans, the maximal projected oral dose is 0.2
mg/kg ti.d. with AUCq 4, and Cyay of about 60 nghr/ml and 10 ng/ml, respectively.
- CAC Concurrence: no review of protocol

Restriction Paradigm for Dietary Restriction Studies: no dietary restriction

Route of Administration: oral, dietary

- Frequency of Drug Administration: continuous

Dual Controls Employed: two identical control groups, 1 and 2

Satellite PK or Special Study Group{s): 15 supplementary rats per sex and dose level

active moiety) and R101
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- Unscheduled Sacrifices or Deaths:

Males (mg/kg/day Females (mg/kg/day)

Cont.1 | Cont.2 | 1.5 | 5 15 | Cont. 1 [Cont.2 | 1.5 | 5 | 15
Number of animals 50 50 50 | 50 | 50 S0 50 50 | 50 | 50
Found dead 12 21 13 16 11 8 9 7 7 9
Sacrificed as moribund 19 13 14 | 17 10 23 19 26 | 25|19
Accidental deaths 0 0 0 0] 1 0 0 0 0 0
Total unscheduled deaths, no. 31 34 27 133 22 31 28 33 | 32 | 28
Total unscheduled deaths, % 62 68 54 | 66 | 44 62 56 66 | 64 | 36
Survivors at final sacrifice, no. 19 16 23 [ 17 | 28 19 22 17 | 18 | 22
Survivors at final sacrifice, % 38 32 46 | 34 | 56 38 44 34 |36 | 44

- Deviations from Original Study Protocol: none sigmificant
Study Results and Frequency of Monitoring:

- Clinical Observations: In both sexes, the Harderian gland showed a significant dose-dependent
increase in hypersecretion with no no-effect level. Focal hyperplasia of the
Harderian gland showed a tendency to increase in females which was not
significant when the high dose was not included; it was increased in the
high dose females when compared to control group 2 but not with control
group 1. Discoloration of the Harderian gland was significantly increased in
fernales in the mid and high dose groups and in the low dose group when
compared to control 2 but not to control 1.

- Mortahity: No treatment related effects on the incidence of mortality were observed, and no

statistically significant differences in survival time were observed between control and

treated groups.
- Body Weight
Reduction in mean body weight gain in the treated groups at the end of siudy day 722 (% change from coniral)
Dose (mg/kg) Males Females
1.5 2 10
3 11* 11
15 22%* 2G%%
- Food Consumption:
Reduction in mean food consumption in the treated groups at the end of study day 722 (% change from control)
Dose (mg/kg) Males Females
1.5 3 4
5 3 {(+2)
15 9% 5
- Ophthalmoscopy:
Males (mg/kg/day) | Females (mg/kg/day)
0 15 0 15
Day 524
Keratitis: sequelae 0/19 2/22 0/18 0/22
Day 714
__Cornea: diffuse opacification | 0/8 213 0/11 1/12
__Keratitis 0/8 2113 /11 0/i2
Keratitis: sequelae 0/8 1/13 0/11 0/12
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- Hematology:
Males (. day) Females (mg/kg/day)
0 1.5 5 15 0 1.5 5 15
White blood cell count 13.524 114117 [ 15779 | 16054 | 9.864 | 17.556 | 11.099 | 11.750
{(10%/mm®) +4245 | +4.232 | +4.912 | +6.011 | +3.423 | +24.885 | +4.491 | +7.390
Lymphocytes 8463 8732 [8637 |10628 |5.169 |[9.180 5625 | 6.594
(10°/mm’) +2.801 | +2.660 | +1.733 | +5.248 §{+1.431 | +15.284 | +1.715 | +4.165
Monocytes 0707 [0779 ]0856 | 1.143 ]0.551 | 0.692 0592 | 0812
(10*/mm’) +0298 | +0.249 | +0418 | +0.881 | +0.236 | +0.535 | +0.208 | +1.019
¥
Basophils 0.057 0065 [0069 |0.104 |034 0.163 0.041 | 0.093
(10°/mm*) +0.030 | +0.035 | +0.027 | +0.089 | +0.019 | +0.469 | +0.015 | +0.219
*
Large unstained cells 0426 |0.536 |0558 |0642 {0229 |0.893 0.281 | 0.685
(10"/mm’) +0.210 | 40424 | +0.380 | +0.509 | +0.108 | +2.445 | +0.148 | +1.991
E
- Clinical Chemistry:
Males (mg/kg/day) Females (mg/kg/day)
0 1.5 5 15 0 1.5 5 15
Sodium 142.77 143.30 142.65 141.39 140.98 140.59 140.39 140.36
(mmol/l) +1.42 +2.74 +1.58 +1.85%* | +2.31 +2.60 +1.42 +2.34
Chloride 110.17 109.26 109.53 113.29 109.32 107.06 108.44 109.82
{mmol/T) +3.20 +3.96 +3.87 +3.56%* | +4.42 +4.59 +3.47 +4.56
Calcium 106.37 109.13 108.06 102.25 103.98 105.88 102.67 103,77
| (mg/D) +7.50 +10.61 +11.03 +5,27* +3.42 +5.70 +3.20 +4.50
Cholesterol 155.26 163.70 166.76 128.21 136.29 147.94 132.50 123.23
| (mg/dD) +4769 | +48.38 +76.11 +30.92% | +33.32 +47.53 +28.66 +29.23
Protein 69.66 69.65 69.65 73.11 73 83 75.53 73.61 75.95
&1 +3.82 +5.24 +5.85 +7.91% +5.73 +4.16 +5.73 +4.55
Urea 35.37 43.39 47.12 34.11 27.29 29.29 33.22 31.64
(mg/dl) +24.96 +31.32 | +54.09 +17.59 +7.59 +15.88 +15.18 +7.93*
Creatinine 0.78 1.02 1.05 0.60 0.58 0.57 0.63 0.64
(mg/dl) +0.58 +0.82 +1.13 +0.14 +0.07 +0.08 +0.10 +0.12*
- Organ Weights:
Males (mg/kg/day)
0 1.5 5 15
Testes 3.655 3,730 1439 3.855
(g) +1.037 | +0.523 | +0.805 | +0.877
Testes 0471 0.496 (.509 0.667
(g/100g BW ) +0.139 | +0.077 | +0.133 | +0.215°
eeeee= | (1.05X) | (1.08X) | (1.42X)
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Sponsor’s table of organ to brain weight ratio:
Groups Terminal Body Weight () Testes (o Brain eutio (%)
Controls
Mean 78111 16 %78
Swandard Deviation 139.49 HREN
Nunber of animals observad (35 (33
1.5 mgkg
Mean F61.78 £17.7ul
Standard Deviation 116,02 MRk
Number of animals observed {23 (23
5 me/ke .
Mean GBI RD* 15360119
Standard Devialion 114.69 RIRED]
Nuvmber of animals observad (17} T
15 mp/ke
Mean 59493+ |33 (67
Standard Deviation G154 27
Number of animals observed 2% 1281
& (%)= mean value of group was sigmificantly different from controf a: P« 005 {0 08 1 with Dannatl's test of sigrulicance
- Gross Pathology:
Males (mg/kg/day) Females (mg/kg/day)
O 0 1.5 5 15 0 0 1.5 5 15
Harderian gland discoloration | 6/50 | 5/50 1} 8/50 | 12/50 | 7/50 | 2/50 | 0/50 | 3/50 | 12/50 i 1 1/50
- Histopathology:
Non-neoplastic:
Males (mg/kg/day) Females (mg/kg/day)
0 0 1.5 5 15 0 0 1.5 5 15
Adrenal
hyperplasia, cortical, focal 29/50 | 29/50 | 36/49 | 31/50 | 34/50 [ 27/50 | 38/50 | 31/50 | 35/50 | 41/50
Bone marrow
hyperplasia, myeloid 3/50 | 4/49 | 4/50 | 4/50 | 6/50 | 4/50 | 9/50 | 6/50 [ 7/50 13/49
Eye
abcess, retrobulbar 0/50 | 6/50 | O/50 | O/50 | 2450 | 0/50 | 0/50  0/50 | O/50 | 0/50
Heart
hyperplasia, mesothelial 1750 § 1/50 | 1/50 [ 1/50 | 3/50 | 2/50 | O/50 | 2/50 | 0/50 | 1/50
Harderian gland
__hypersecretion 25/50 1 26/50 | 33/50 | 43/50 | 39/50 | 16/50 | 15/50 | 26/50 | 32/50 | 35/50
hyperplasia 19/50 | 15/50 | 22/50 | 21/50 | 15/50 | 12/50 | 9/50 | 9/50 15/50 | 17/50
Kidney
__infarct 1/50 1/50 | 2/50 | 3/50 | 3/50 | 0/50 | O/50 1750 | 0/50 | 0/50
hyperplasia /50 1 0/50 1/50 1 0/50 | 6/50 | 0/50 | 0/50 | 0/50 1/50 1/50
Liver
__hyperplasia, bile duct 25/50 1 23/50 | 20/50 | 15/50 | 34/50 | 12/50 | £7/50 | 17/50 | 14/50 [ 11/50
angiectasis 2/50 | 4/50 1/50 4 2/50 | 5/50 | 0/50 | 2/500 | 4/50 | 6/50 | 7/50
Pancreas
eosinophilic change 1/50 | 0/50 | 2/50 | 3/50 | 6/50 1/50 | 0/50 1750 | 3/50 | 5/50
Prostate
___prostatitis 27/50 | 29/50 | 29/50 | 27/50 § 35/50
Skin and adnexa
__pyogranuloma 0/49 | 0/50 | O/50 | 1/50 | 11/50 | 0/5G | 0/50 [ 1/50 | 0/49 | 0/49
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mam.gland lob.hyperplasia | 3/4% | 4/50 | 2/50 | 1/50 | 7/50 | 13/50 | 10/50 | 2/50 | 7/49 | 14/49
Spleen
__fibrosis 0/50 | 0/50 | O/50 : 0G/50 | 3/50 | 0/50 | 0/50 | 0/50 | 0/50 | O/50
__lymphoid depletion 0/50 | 2/50 | /50 1 1/50 { O/50 | O/S0 | O/50 | 1/50 | 1/50 | 2/50
__periarteritis 0/50 | 0/50 | 0/50 1/50 1/50 | 0/50 | O/50 1/50 | 0/50 | 0/50
inflammation 0/50 | 0/50 | 0/50 | 0/50 1/50 | 0/50 | 0/50 | O/50 | 0/50 | 0/50
Thymus
___hyperplasia, epithelial 1/50 | 2/50 | 0/50 | 3/50 | 2/49 13/50 | 13/50 | 13/50 | 16/48 | 18/50
hyperplasia, lymphoid 1/50 | 0/50 1} 4/50 1/50 | 0/49 1/50 t/50 | 2/50 | 2/48 | 3/50
Urinary bladder
epithelial hyperplasia 1/50 | 0/50 1 3/50 | 5/50 /56 | 0/50 | 0749 | 0/50 | 0/50 1/50
Vagina
__dysplasia, squamous cell : 0/45 | 0/48 | 0/47 | 0/48 | 1/49
mononuclear cell infiltration 1/45 1/48 | 2/47 | 1/48 | 8/49
Neoplastic:
Males (mg/kg/day) Females {mg/kg/day)
0 0 1.5 5 15 0 0 1.5 5 15
Adrenal
B-cortical adenoma 1/50 | 3/50 | 5/4% | 7/50 | 3/50 [ 5/50 1/50 | 3/50 1/50 | 8/50
Abdomen
M-sarcoma, N.O.S. 0/50 | 0/50 | O/50 | 0/50 | 0/50 {0/50 | 0/50 | 0/50 | 0/50 | 1/50
Spleen
__lIrge granutar cell lymphoma | 0/50 | 0/50 1/50 | 2/50 17560 | 0/50 | 0/50 1750 | 0/50 1750
__B-hemangioma 0/50 | /50 | O/50 | 0/50 | 0/50 | 0/50 | 6/50 | 0/50 [ 0/50 | 1/50
M-hemangicsarcoma 0/50 | 0/50 {0/50 | 0/50 | 2/50 [ 0/50 | 0/50 | 0/50 | 0/50 | 0/50
Kidney
M-hemangiosarcoma 1/50 | 0/50 {0/50 [ 0/50 | 1/50  0/50 | 0/50 | 0/50 | 0/50 | 0/50
Skin and adnexa
___B-hemangiopericytoma 0/50 | 0/50¢ | O/50 | /50 | 1/50 | 0/50 | 0/50 | 0/50 | 0/50 | 0/50
N-hemangiosarcoma 0/50 | 0/50 ) 0/50 | 0/50 | 1/50 ) o/50 | 0/50 | /50 | O/50 | 0/50
Total hemangiosarcoma 1/50 | 0/50 [ 0/56 | 0/50 |[4/50 | 0/50 | 0/50 § 0/50 | 0/50 | 0/50
Total hemangiosarcoma
+ hemangioma 1/50 | 0/50 | 0/50 {0/50 | 4/50 | 0/50 | 0/5¢ | 0/50 | /50 | 1/50
- Toxicokinetics: The AUCs for the high dose represent 20 and 12 times the clinical dose for
males and females, respectively. '
Range of plasma concentrations on day 21 (ug/ml)
Males (mg/kg/day) Females {mg/kg/day)
1.5 5 15 1.5 5 15
UK-88,525 BLD-0.010 | BLD-0.018 | 0.010-0.059 | BLD-0.011 | BLD-0.024 | 0.017-0.072
Metabolite UK.-148,993 BLD BLD BLD-0.035 BLD BLD BLD-0.039
AUCO0-24h (ughr/ml)
UK-88,525 - - 1.19 - - 0.74
Metabolite UK-148,993 - - - - - -
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Overall Interpretation and Evaluation

- Adequacy of the carcinogenicity studies and appropriateness of the test model: The doses were
adequate based on a 22% and 29% decreases in body weight gain in males and females,
respectively, at the high dose along with effects on the Harderian gland. A 2-year dietary
study in Sprague-Dawley albino rats was employed using 7 and 12 times the expected
human exposure in males and females, respectively.

- Evaluation of Tumor Findings: No clearly drug related increase in tumor incidence was
observed.

Summary Conclusions and Recommendations

Acceptability of Study(s) or Overall Testing Approach: acceptable

Major Tumor Findings: None clearly related to darifenacin, after statistical analysis

Non-neoplastic Findings: In both rats and mice, dose related effects on the Harderian glands
were observed. In mice, dose related effects on the liver were also observed. In rats,
there were possible effects on the adrenals, bone marrow, eyes, heart, kidney, liver,
pancreas, prostate, skin, spleen, thymus, urinary bladder, and vagina.

Potential Clinical Implications of Findings: None

3.4.6. Reproductive and developmental toxicology (In addition, please see attached
review in Appendix A)

Prenatal and postnatal development

Study title: Oral pre- and postnatal development study of UK-88,525-04 in rats:
assessment of learning and memory of F1 pups.

Key study findings: The No Observed Effect Levels were 3 mg/kg/day for the dams and
10 mg/kg/day for the pups. No effects on learning and memory of the pups were
observed. Days post insemination were used as a measure of pup age to adjust for drug
related effects on parturition.

Study no.: 00098/01063

Volume #26, and page #1

Conducting laboratory and location: Centre de Recherche, 37401 Amboise Cedex,
France

Date of study initiation: 23 October 2000

GLP compliance: yes

QA reports: yes(x}no ( )

Drug, lot #, and % punty: Darifenacin Hydrobromide, lot # 99135003M4, — pure

Methods
Doses: 0, 3, 10, and 50 mg/kg/day
Species/strain: Sprague-Dawley [— ~D® (SD) IGS BR rats, approx. 249 g
Number/sex/group: 35 mated females/group
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Route, formulation, volume, and infusion rate: oral in 10 mlkg 0.5% (w/v)
methylcellulose and 0.1% (w/v) Tween 80
Satellite groups used for toxicokinetics: 9-10/group
Study design: Dams were treated from day 6 postinsemination (implantation) to

day 21 postinsemination (weaning)

Results
Fy in-life:
' 0 mg/kg/day 3 mp/kp/day 10 mg/kg/day | 50 mg/kg/day
Mated fermales 35 35 35 35
Pregnant >1 implantation site 35 34 34 34
> viable pup on day 0 34 34 12 30
> viable pup on day 4 34 34 32 30
> viable pup on day 21 34 34 12 30
Dams, clinical signs 0 mg/kg/day ! 3 mg/kg/day | 10 mg/kg/day | 50 mg/kg/day
Found dead or sacrificed moribun 1 2 3
Dystocia - 1 3
Abortion 1
Bloody vulval discharge 3
Lack of maternal care and cannibalism 2
| Increased salivation 1 10 13
Eye discharge 6
Chromodacryorrhea i 22
Dams, body weight and food consumption 0 mg/kg/day | 3 mg/kg/day | 10 mg/kg/day | 50 mg/kg/day
Body weight (%), postinsemination
__dayé6 - 03 0.0 27
__day?7 - 0.6 -0.5 -10. 1 Hx
_ day8 - 0.7 0.5 L12.5%%*
day 21 -- -0.9 -2.6 -19.0%**
Body weight (%), postpartumn
__day1 - 1.3 -1.0 -17.0%**
__day 14 - -0.1 -3.5%+ -15.5
~day17 - 15 37 15.4%%*
day 21 - -1.8 =33 -13.7
Body weight gain (%)
__day 1-6 postinsemination -- 7.7 -1.2 -2.4
__day 6-21 postinsemination -- 3.4 -B.2*x -53.3%*%*
__day 6-17 postpartum -- -1.2 -8.0* -66.2%+*
day 17-21 postpartum - 6.1 -8.6%* _38. ] #*+
Food consumption (%)
__day 5-6 postinsemination - 2.1 0.4 -16
__day 6-7 postinsemination - 1.3 ST RFE -09, ] ***
__day 8-9 postinsemination -- 0.2 -4.5 S50 2%%*
__day 9-10 postinsemination -- 7.2 0.2 4].6¥%*
__day 18-19 postinsemination -- 2.3 1.4 S0 1
__day 19-20 postinsemination - 6.0 -0.2 -20.6%**
day 20-21 postinsemination - -0.7 7.1 -3 2¥**
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A number of pup and litter parameters (cold to touch, moribund, found dead) which were

increased in the 10 and 50 mg/kg/day groups predominantly during lactation were

considered to be due to increased maternal toxicity.

F, physical development:

Pup mean body weight (%) | Males (mg/kg/day) Females (mg/kg/day)

0 3 10 50 0 3 10 50
Day 1 postpartum - 23 3.2 -16.8¥** | - 1.4 -39 -18. 1 *x*
Day 14 postpartum - 50 47 2847 | 5.6 39 TN
Day 28 postpartum -- 4.2 2.4 S20.2%¥* | - 4.1 -1.5 -19.4¥**
Day 56 postpartum — 4.1 17 133wk | 18 2.8 9 g***
Day 84 postpartum - 4.2 13 L7 5.6 33 7 2%
F; behavioral evaluation:
Developmental landmarks | Males (mg/kg/day) Females (mg/kg/day)
{in Days postinsemination) { 0 3 10 50 0 3 10 50
Surface righting reflex 25.13 25.07 25.07 2517 25.37 25.39 2571 26.16*%*
Incisors eruption 32.19 32.17 32.54 3328%¥* 1 3208 31.97 32.46 33.35%%*
Eyelid opening 36.35 36.22 35.53 37.05%** | 36.26 36.03 36.44 37.42%%*
Vaginal opening - - _ _ 54.84 5450 | 54.34 | 57.36**
Preputial separation 64.16 63.35 63.85 06.11** -- - -- --

There were no drug related effects in the Cincinnati water maze (effects on ability to
swim, on learning latencies, or on learning ability) at any dose tested. There were no drug
related effects on memory potential as assessed by the passive avoidance test.

Maternal and pup plasma concentrations on day 13 p.p.

UK-88,525 Omg/kg/day | 3 mg/kg/day | 10 mg/kg/day | 50 mg/kg/day |
Range of concentration (ug/ml) | -- L 3
AUC 4 (ughr/ml) - 0.16 091 852

Trmax (hr) - 1-3 1-3 13

Pup plasma concentration below limit of determination L 3 pg/ml) at all doses

UK-148,993 was not detectable above the limit of determination . C 3 pg/ml) in
the low and mid dose groups except in one low dose sample at ™~  pg/ml). At 50

mg/kg/day, the highest maternal plasma concentrations occurred 1-6 hours following
71 pg/ml. The mean AUC (.24 was 4.49 pghr/ml. At

dosing and were between T

5-7 hours following treatment of the dams, all plasma concentration of the pups were
below the limit of determination of the assay.
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3.4.7 Local tolerance

Study Title: Primary Dermal Irritation Study in the Rabbit (Occluded Application)

Study No: 96052

Volume #, and page #:

Conducting laboratory and location: Pfizer Centre de Recherche, 37401 Amboise Cedex, France
Date of study initiation: 23 May 1996

GLP compliance: yes

QA- Reports Yes (x) No ()

Methods: 16 New Zealand White rabbits (2/sex/group)(2.5-3.5 kg, 3 months of age)) were treated with a
single dermal application of (0.5 ml/animal) test substance or vehicle under occlusive film. After
24 hours of exposure, any residual formulation or vehicle was removed by washing with warm
water (about 30C).

Dosing: 0, 9.1, 0.5, and 1.0% (w/v)

Drug: UK-88,525-04 (Darifenacin Hydrobromide), batch R101, — % active maiety

Formulation/vehicle: ethanol, glycerol, methyl laureate, glycerol monoleate and purified water (70.7, 28.1,
3.7, 3.8, and 30.0 g/150 ml)

Observations and times: Rabbits were examined immediately prior to application and at 25, 48, 72 and 96

hours after application. They were scored using OECD guidelines for acute dermal irritation/corrosion

studies (No 404, 17 July 1992). Blood samples were taken from the three treated groups before and 10 and

25 hours after dermal application. All animals were observed daily for clinical signs.

Results: Plasma concentrations of UK-88,525 (Darifenacin) increased approximately with dose. However,
there were no marked skin reactions at any dose. Erythema was observed in all treated and control groups
beginning 48 hours after treatment. No dose relationship was seen, and no conclusion was drawn.

General Comments: The study was repeated at higher doses.

Study Title: Primary dermat Irritation Study in the Rabbit (Occluded Application)

Study No: 96066

Volume #, and page #:

Conducting laboratory and location: Pfizer Centre de Recherche, 37401 Amboise Cedex, France
Date of study initiation: 24 September 1996

GLP compliance: yes

QA- Reports Yes (x) No ( ):

Methods: 24 New Zealand White rabbits (4 females/group)(2.5-2.75 kg, 105 days of age)) were treated
with a single dermal application of (0.5 ml/animal) test substance or vehicle under occlusive film.
After 24 hours of exposure, any residual formulation or vehicle was removed by washing with
warm water (about 30C).

Dosing: 0, 0.1, 0.5,1.0, 2.0, and 5.0% (w/v)
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Drug :UK-88,525-04 (Darifenacin Hydrobromide}, batch R101, "™ ; active moiety

Formulation/vehicle: ethanol, glycerol, methy! laureate, glycerol monoleate and purified water (70.7, 28.1,
3.7, 3.8, and 30.0 g/150 ml)

Observations and times: Rabbits were examined immediately prior to application and at 25, 48, 72 and 96

hours after application. They were scored using OECD guidelines for acute dermal irritation/corrosion

studies (No 404, 17 July 1992). Blood samples were taken from the treated groups before and 10 and 25

hours after dermal application. All animals were observed daily for clinical signs.

Results:
Incidence of erythema, 48 hours or greater after treatment:

Group (n=4) No erythema | Barely Well-defined Moderate to Mean plasma
perceptible erythema severe erythema | Cp,, (range)
erythema {ng/ml)(i5~10 hrs)
Control 4 0 0 0 Not measured
0.1% {wiv) 3 1 0 0 - (below detect.- = |
0.5% (wiv) 4 0 0 0 22 | o
1.0% (wiv) 3 G(lat25hrs) | 1 0 5.1 f
2.0% (wiv) 0 3(3at25Mhs) | 1 0 7.8 {
5.0% (wiv) 0 2(2at25hrs) | 1 1 (with edema) [ 335 | ]
Summary:

Key finding(s): A no-effect level for dermal irritation by a single application of Danfenacin (UK-
88,525-04) was 0.5% w/v. Plasma drug concentrations were increased in a dose-related manner after
dermal (occluded) application of Darifenacin.

3.4.8 Special toxicology studies: NA

3.6 OVERALL CONCLUSIONS AND RECOMMENDATIONS

Conclusions: Approval is recommended from a Pharmacology/Toxicology perspective.
Unresolved toxicology issues: none

Suggested labeling: see Executive Summary, p.1

Signatures {optional):

Reviewer Signature

Supervisor Signature Concurrence Yes No
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3.7. APPENDIX/ATTACHMENTS

A.. Previous review
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Reviewer: Timothy W. Robison, Ph.D.
Pharmaccologist, HFD-180

Speonsor: Pfizer Inc.
New York, NY

Date of Review: January 16, 1998

Date of Submigsion: February 27, 1996

Date of HFD-180 Receipt: February 29, 1996
Preliminary Safety Review: March 22, 1996 by Y.M. Chopra, M.D.,
Ph.D.
REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA
ORIGINAL SUMMARY
Drug: Darifenécin hydrobromide {(UK-88,525-04)% I-
3 contain = 7.5, 15, C 7 darifenacin.

Chemical Name and Structure: (s)-2-{1-[2-(2,3-
dihydrobenzofuran-5-yl)ethyl]l-3-pyrrolidinyl}-2,2-
diphenylacetamide hydrobromide

UK-88,525

Molecular formula: CmHmNg%‘-HBr

Molecular weight: 507.5 for the hydrobromide salt.
' 426 .6 for the base. '

Category: £
1

Related Drugs/INDs/NDAs/MFa: IND —— submitted by Pfizer Inc.
of New York, NY B
3

Pertinent Memos/Correspondence: HNone.
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Preclinical Studies and Testing Laboratories:

A. Laboratoires Pfiger
Centre de Recherche
37401 Amboige Cedex
France

B. Drug Safety Evaluation Department

Pfizer Central Research

Pfizer Inc.

Groton, CT 06340
C. -
_ 1
Study Type Study Test Drug Review
Report # Lab. Batch | Page
# #
PHARMACOLOGY: 7-17
ABSORPTION:
Pharmacokinetics in mice “UK- 18-19
after oral and intravenous B8,525/DM/3
administration 5/92 &
/DM/36/92
Phérmacokinetics in rats UK- 19-20
after oral and intravenous 88,525/DM/2
administration /92,
/DM/3/92,
&/DM/4/92
Pharmacokinetics in dogs UK-88,525 20-21
after oral and intravenous DM/19/89 &
‘administration DM/17/89
DISTRIBUTION:
Plasma protein binding in UK- 21
rabbit, rat, dog, & man 88,525/bM/
33/92
Tissue Distribution in rats | UK- 21-22
after intravenous 88,525/DM/

administration

21/92
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METABOLISM:
In Vitro Metabolism UK- 22-23
88,525/DM/
027/92
Metabolism with the UK- 23-24
isolated, perfused rat 88,525/DM/9
liver and human microsomes /92 &
/DM/11/92
Formation of UK-148,933 in UK- 24-25"
dogs & its pharmacokinetics | 88,525/DM/7
/93,
/DM/10/93,
& /DM/1/93
First pass metabolism in UK- 25-26
dogs ' 88,525/DM/1
8/89
EXCRETION AND METABOLISH:
Excretion & metabolism in UK- 27-28
male mice after oral 88,525/DM/0
administraticn 05/95 (PFZ
608/942850)
Excretion & metabolism in UK- 29-30
rats after intravenous 88,525/DM/
administration 13/92
Excretion & metabolism in UK- 31-33
female rabbits after oral 88,525/DM/2
administration 9/9 (PFZ
609/943012)
Excretion & metabolism in UK- 34-36
dogs after intravenocus and 88,525/DM/
oral administration 10/92 &
‘ /DM/12/92
ACUTE TOXICITY
Mouge and Rat:
Oral and Intraperitoneal 90010, R1 38-40
JToxicity in mice and rats 90011,
90012, &
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SUBACUTE TOXICITY:

Mice:

3 month dietary toxicity
study in CD1 mice

Rat:

2-week intravenous toxicity
in rats

94029

1 month gavage study'in
rats -

89-751-03

1 month dietary study in
rats

93042

Postnatal Development study
in rats

1 month oral toxicity study | 94072 R101 53-58
in rats-new synthetic route

3 month dietary tox1c1ty 92051 R7 59-65
study in rats

Dog:

2 week intravenous toxicity | 94028 R11 65-69
in beagle dogs

1 month gavage study in 89-751-02 R1 69-74
beagle dogs

CHRONIC TOXICITY:

Rats:

6 month oral toxicity in 92028 R7 74-79
rats

Dogs:

6 month oral toxicity in 92029 R7 79-85
dogs _

REPRODUCTIVE TOXICITY:

Rats:

Segment I Fertility & 92101 and 86-93
Reproductive Performance 93208

study in rats

Segment II Teratology study | 91028 and R4 93-97
in rats 910629

Segment III Peri- and 93076 R9 98-102
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Rabbits:
Segment II Tetratology 91071 and R4 102-108
study in rabbits 91072
GENOTOXICITY:
Ames Test 8§9-751-01 632- 108-1069
89-751-05 231-

13
Chinese hamster 89-751-01 R1 109-110
ovary/hypoxanthine-guanine 89-751-05 .
phosphoribosyl transferase
assay
Human lymphocyte 89-751-01 R1 111-112
chromosomal aberration 89-751-05
assay
Mouse bone marrow metaphase | 89-751-01 R1 112-113
analysis 89-751-05
SPECIAL TOXICITY: _
7 day dermal irritation Not given 632- 113-114
study in rabbits 231-

13

PHARMACOLOGY :

Darifenacin (UK-88,525) 1seapotent
the muscarinic M; receptor. Darifenacin displaced *H- -quinuclidinyl
benzoate from the human muscarinic M, receptor subtype expressed in

Chinese hamster ovary cells with a pK of 8.77.

competltlve antagonist of

Its affinity for

M, M, M, and M; receptor subtypes was at least 1 to 2 ordexs of

magnitude lower.

human cloned muscarinic subtypes.
darifenacin inhibited bethanechol,
induced increases of small intestinal motility.

Atropine did not differentiate between these
With in vive studies using dogs,
cholecystokinin, and food-

Its inhibition of

stimulated increases in intestinal motility were more selective
than atropine, which also had effects on salivation, pupil size,

and heart rate in the same dose range.

of darifenacin, UK-148,933,

probably related to this compound.

is alse a muscarinic M,
antagonist, and part of the in_vivo activity of dar1fenac1n is

The hydroxylated metabolite
receptor

UK-148,993 is composed of two

diastereoisomers, UK-154,954 and UK—186,865, which occur in plasma
" at a ratio of 4 to 1. In vitro, the more abundant diastereoisomer,
UK-154,954, has a selectivity and potency similar to darifenacin.
The pharmacolegy of darifenacin has been examined with regard to
its affinity for M; muscarinic receptors as compared to other
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receptor types, its affinity for muscarinic receptor subtypes
versus atropine, its effects on gastrointestinal motility and
propulsive activity, its effects on gastric emptying, and itg
pharmacodynamic actions as compared with atropine.

Primary Pharmacology

In Vitro Studies:

Muscarinic Receptor Affinity Profile In Vitro (Volume 4, Section
4.1.1, Page 8 26).

The ability of darifenacin, UK-148,993 (hydroxylated
metabolite of darifenacin), and atropine to inhibit muscarinic
agonist-induced responses of isolated tissues and *H-quinuclidinyl
benzoate (*H-QONB) binding to human muscarinic receptor subtypes was
used to assess their affinity for distinet muscarinic receptor
subtypes. Darifenacin was a potent, competitive antagonist of
muscarinic M; receptor mediated contractions of smooth muscle
preparation in vitro. Darifenacin was 5 times-more active on the
ileum than on the bladder and trachea. Slopes of Schild plots were
close to unity indicating that antagonism was competitive in’
nature. Darifenacin was equipotent with atropine with regard to
ileum and bladder. Compared with atropine, Darifenacin was 17
times weaker as an inhibitor of carbachol-induced (M, receptor
mediated) slowing of the rate of beating of the spontaneously
beating guinea pig isolated right atrium. The hydroxylated
metabolite of Darifenacin, UK-148,933, was also a potent muscarinic
receptor antagonist. Darifenacin displaced *H-ONB from the human
muscarinic M, receptor subtype expressed in Chinese hamster ovary
cells with a PK; of 8.77. 1Its affinity for M, (pK;=7.07), M, (PK; =
6.59), M, ({pK;=8.13), and M; (pK;=8.09) receptor subtypes was
significantly lower. 1In contrast, atropine did not differentiate
between these human cloned muscarinic subtypes (pK; ranged from
8.57 to 9.27)..

APPEARS THIS W
A
ON ORiGINAL '
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In vitro muscarinic receptor affinity profile of Darifenacin, UK-
148,993, and atropine (Adapted from Sponsor’s Table 1).

Compound pR;/ Guinea | Guinea Guinea Guinea Rabbit
Schild pig Pig ileum | pig Pig vas
plot urinary M, trachea atrium deferens
bladder M, M, M,
M,
Acetyl- Carbachol | Carbachol | carbachol | MoN-A-343
choline
Darifena- | pa, 8.70 9.44 8.70 7.48 7.90
cin
Schild -0.74 -1.16 -1.08 -0.84 -0.94
UK- PA, 8.24 7.02 8.30
148,993
Schild -1.08 - -1.20 -0.95
Atropine PA; . 195.01 9.44 9.20 8.72 9.58
Schild ~-0.86 -0.94 -1.18 -1.10 -0.90

In Vive Studies:

Inhibition of Bethanechol-Induced Smooth Muscle Responses in
Anesthetized Dogs (Volume 4, Section 4.1.2.1, Page 8 29).

The ability of darifenacin, administered by the intravenous
route at 3 to 100 pug/kg, to antagonize bethanechol-induced urinary
bladder contraction, salivation, and small intestinal motility was

examined in an anesthetized 'dog model. Darifenacin inhibited
bethanechol-induced urinary bladder contraction, salivation, and
small intestinal motility in dose-dependent manner. The EDg;, for

inhibition of salivation was higher than EDg, values for 1nh1b1t10n
of urinary bladder contraction or small intestinal motility. With
doses =100 ug/kg, basal heart rate was unaffected. Atropine also
inhibited these bethanechol-induced responses in a dose-dependent
manner; however, a dose of 30 ug/kg elevated heart rate by 143.1%.
Darifenacin was less potent than atropine; however, its effect
appeared to be more selective for My;-mediated receptor responses as
compared with M,-mediated responses (heart). Bethanechol-induced
urinary bladder contraction, salivation, and small intestinal
motility were similarly inhibited with intravenous infusion of
darifenacin (0.1 to 30 ug/kg/min) and atropine (0.1 to 1 pg/kg/
min) .
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The effects of darifenacin and atropine,
intravenous
contraction, salivation, and small intestinal motility and on basal
heart rate in the anesthetized dog

route, on

bethanechol -induced

urinary

administered by the
bladder

(Adapted from Sponsor’s Table

2).

Compound EDg (pg/kg) EDio (ug/kg)
Urinary Salivation Small- Heart Rate
bladder intestinal
contraction motility

Atropine 3.1 3.5 6.2 30

Darifenacin 14.9 26.1 19.3 > 100

The effects of darifenacin and atropine, administered by

intravenous

infusion,

heart rate in the anesthetized dog

on bethanechol-induced wurinary bladder
contraction, salivation, and small intestinal motility and on basal

(Adapted from Sponsor’s Table

3).

Compound EDg (ug/kg) EDis {ug/kg)
Urinary Salivation Small- Heart Rate
bladder intestinal
contraction motility

Atropine 0.21 0.213 0.27 0.46

Darifenacin 1.0 1.08 1.3 24

Inhibition of Pelvic Nerve Stimulation-Induced Bladder Contraction

and Submandibular Gland Dyct Stimulation-Induced Salivary Secretion
in Anaesthetized Dogs (Volume 4, Section 4.1.2.2, Page 8 31).

The effect of darifenacin on urinary bladder contraction
induced by electrical stimulation of the bladder branch of the
pelvic nerve or salivary flow induced by electrical stimulation of
the submandibular gland duct was examined in anesthetized dogs.
Darifenacin, administered by the intravenous route, inhibited these
responses in a dose-dependent manner as shown in the table below.
A 50% increase in basal heart rate was not observed with doses
=300 pg/kg. Atropine also inhibited these response in a dose-
dependent manner; however, a 50% increase in basal heart rate was
observed at 12.2 ug/kg. Darifenacin was less potent than atropine;
however, its selectivity for M; receptor-mediated responses over M
receptor-mediated responses ~was greater. The hydroxylate
metabolite of darifenacin , UK-148,993, also inhibited these
regsponses in a dose-dependent manner similar to darifenacin. UK-
148,993 produced a 50% increase in heart at 133.7 ug/kg; although,
it appeared to retain a greater selectivity for M; receptor
mediated response.
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The effects of atropine, darifenacin, and UK-148,933, administered
by the intravenous route, on urinary bladder contraction induced by
electrical stimulation of the bladder branch of the pelvic nerve or
salivary flow induced by electrical stimulation of the
submandibular gland duct in anesthetized dogs (Adapted from
Sponsor’s Table 4).

Compound EDy {(ug/kg) EDy, (ug/kg)

Urinary bladder Salivary Heart Rate
contraction secretion
Atropine 5.2 5.1 12.2
Darifenacin 17.1 3%.0 >300
UK-148, 993 16.3 ‘ 33.7 133.7

Effects on Bethanechol-Induced Reduction in Bladder Capacity in
Conscious Dogs (Volume 4, Section 4.1.2.3, Page 8 34).

Darifenacin administered by the oral route at doses of 0.3 to
3 mg/kg inhibited the bethanechol-induced reduction of urinary
bladder capacity with an EDgy value of 0.6 mg/kg. Atropine was more
potent with an oral ED;, value of 0.03 mg/kg.

Effects on Cholecygtokinin-Stimulated Small-Intestinal and Colonic

(Large Bowel) Smooth Muscle in Anesthetized Dogs (Volume 4, Section

4.1.2.4, Page 8 34).

The effect of darifenacin on cholecystokinin octapeptide
(CCK) -induced increases in the motility of the small intestine and
colon were examined in an anesthetized dog model. CCK was
intravenously infused at 75-100 ng/kg/min for 9 min. Darifenacin
inhibited CCK-induced increases in the motility of the small
intestine and colon with ED,, values of 0.34 and 0.38 ug/kg/min,
respectively. Infusion of &Erifenacin at doses =10 pug/kg/min had
no effects on mean arterial blood pressure, heart rate, left
ventricular systolic pressure, cardiac contractility, cardiac
output, total peripheral resistance, PR interval, and
electrocardiographic (ECG) parameters. However, infusion of 30 pa/
kg/min produced an increase of heart rate (EDy5q=26 pg/kg/min) and
cardiac output (+42%) with a reflex fall in total peripheral
resistance (-26%}; however, mean arterial blood pressure, cardiac
contractility, PR interval, and ECG parameters were unchanged.
Intravenous infusion of atropine inhibited CCK-induced increases in
motility of the small intestine and colon with ED;, values of 0.63
and 0.8 ug/kg/min; however, changes in hemodynamic parameters were
observed over this dose range (i.e., heart rate ED,;,=0.68 pg/kg/
min) . Darifenacin was more potent than atropine, and displayed
greater selectivity for M; receptor mediated responses.
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Effects on Food-Stimulated Small Intestinal Motility in Comsciocus
Dogs (Volume 4, Section 4.1.2.5, Page 8 35).

The effect of darifenacin on food-induced increases of
intestinal motility were assessed in conscious dogs. Darifenacin
administered by the oral route at doses of 0.03 to 0.3 mg/kg
inhibited food-induced increases of small intestinal motility by 40
to 75%. Maximal activity occurred within 60-90 min. The oral ED,
value was 0.1 mg/kg. Atropine, administered by the oral route at
doses of 0.03 to 0.3 mg/kg, also inhibited increases of motility.
Maximal activity occurred within 30 min. The oral EDy, value was
0.04 wg/kg. With both darifenacin and atropine at 0.3 wg/kg,
inhibition of the food stimulated response was still present at 3
hr. 1In a second set of experiments, darifenacin was administered
by the oral route at 0.1 mg/kg/day for 10 days to assess its
effects on food stimulated small intestinal motility on days 1, 4,
7, and 10. Food-stimulated increases of small intestinal motility
were inhibited by 40-50% on each day. This suggests that their was
no tolerance to or accumulation of its smooth muscle effect with
repeated dosing. Total gastrointestinal transift time, as assessed
by counting the appearance of radio-ppaque markers in the feces,
was unchanged.

Effects on Gastric Emptying in the Conscicus Dog (Volume 4, Section
4.1.2.6, Page 8 42).

The effect of darifenacin on gastric emptying was assessed by
measurement of the emptying rate of a ligquid test meal given to
conscious dogs. Atropine at oral doses of 0.1 and 0.3 mg/kg
inhibited gastric emptying by 30 and 45%, respectively. The ED,
was calculated as 0.26 mg/kg. Darifenacin at an oral dose of 3 mg?
kg inhibited gastric emptying by 56%; however, there was no effect
at 0.3 or 1 mg/kg. This dose is 30 times the oral EDg, of 0.1 mg/kg
for inhibition of the food-stimulated increase in small intestinal
motility.

Gagtrointestinal Propulsive Activity in Rate (Volume 4, Section
4.1.2.7, Page 8 42).

Darifenacin, administered by the oral route at doses of 0.3 to
3 mg/kg to rats, slight reduced the transit of charcoal meal to
46.1~-50.7% of small intestinal length as compared with 58.2% for
the control. Morphine at an oral dose of 4 mg/kg significantly
reduced the transit to 26.7% of the small intestinal length.
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Activity at Other Muscarinic Sites:

Effects on Salivation (Volume 4, Section 4.2.1, Page 8 47).

The effects of darifenacin on agonist-stimulated salivation ih
mice, guinea pigs, and dogs was examined. Darifenacin administered
by the intravenous route at 0.1 to 3 mg/kg tc mice caused a dose-
dependent inhibition of oxotremorine-induced salivation with an ED,,
of 0.33 mg/kg. Darifenacin administered by the intravenous route
to guinea pigs at 3 to 300 ug/kg caused a dose-dependent inhibition
of methacholine-induced salivation with an EDy, of 33.7 pg/kg.
Darifenacin administered by the oral route at 0.3-3 ng/kg to
congcious dogs caused a dose related inhibition of basal salivation
with an EDgy of 1 mg/kg. For all three species, atropine was more
potent than Darifenacin.

Darifenacin and Atropine EDg, values for inhibition of oxotremorine-
induced salivation in mice, methacholine-induced salivation in
guinea pigs, and basal salivation in dogs.

Mouse Guinea pig Dog
Oxotremorine-induced Methacholine-induced Basal salivation
salivation salivation

v Iv IV v Oral - Oral
Darifenacin | Atropine Darifenacin | Atropine Darifenacin { Atropine
EDgp= 0.33 EDsy = 0.03 | EDy= 6.8 EDy = 33.7 |EDg = 1 EDy = 0.06
mg/kg mg/kg rg/kg pg/kg mg/kg mg/kg

Effects on_ Pupil Sizé in Mouse and Conscious Dog (Volume 4,
Sections 4.2.2.1 and 4.2.2.2, Page 8 53).

The effects of darifenacin on pupil size in mice and conscious
dogs were examined. Atropine administered by the intravenous route
at 0.003-0.1 mg/kg caused a dose-dependant increase in pupil size
in mice within 15 min. Darifenacin administered by the intravenocus
route to mice at 0.3-3 mg/kg caused a dose-dependent increase in
pupil size; although, it was considerably less potent than
atropine. Atropine administered by the oral route at 0.3 and 1 ng/
kg in mice caused .an increase in pupil size within 15 min.
Darifenacin administered by the oral route at 20, 30, and 100 mg/kg
to mice caused a dose-dependent increase in pupil size; although,
its effect was considerably less potent than atropine. Conscious
dogs received darifenacin by the oral route at 3 mg/kg and only 1
of 4 dogs was found with an increase in pupil size. In contrast,
atropine produced mydriasis in all dogs after oral doses of 0.1 and
0.3 mg/kg. :
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Darifenacin ED,,, values for increased pupil size in mice following
administration gy the intravenous or oral route.

Intravenous Route Oral Route
Darifenacin Atropine Darifenacin Atropine
0.46 mg/kg 0.003 mg/kg 14 wg/kg 0.24 mg/kg

Effects on Heart Rate and Hemodynamic Parameters:

Effects of Dérifenacin on Hemodynamic Parameters in Conscious Dogs
(Volume 4, Section 4.2.3.3, Page 8 58).

In conscious dogs, darifenacin administered by the oral route
at 1 or 3 mg/kg produced increases in heart rate (10-30 beats/min)
and cardiac output (0.1-0.5 L/min) with a reflex decrease in total
peripheral resistance. Maximum increases in heart rate and cardiac
output occurred within 30 min and some degree of recovery had
occurred within 280 min. Other hemodynamic parameters (i.e.,
stroke volume, left ventricular systolic pressure, left ventricular
end diastolic pressure, and LV dP/dt max) and electrocardiogram
parameters were unchanged. Tachycardia appeared to be the:
consequence of cardiac M, muscarinic receptor antagonism.

Tremors in Mice (Volume 4, Section 4.2.4, Page 8 59).

Darifenacin with an intravenous EDgy value of 0.8 mg/kg blocked
the oxotremorine-induced centrally mediated skeletal muscle tremor
in mice. In contrast, atropine blocked this response with an
intravenous EDg, value of 0.1 mg/kg. This result suggested that the
potential for central nervous system side effects with darifenacin
may be considerably lower than that observed for atropine.

Affinity for Other Receptors and Enzymes (Volume 4, Section 4.3,
Page 8 59).

The selectivity of darifenacin for muscarinic receptors was
compared with its effects on acetylcholinesterase, and a number of
physiological receptors and binding sites using standard
radioligand binding techniques and appropriate isolated tissue
preparations. Darifenacin at 1000 nM had no significant
interactions in binding studies with @, ¢,, and f-adrenoreceptors,
adenosine (Al), dopamine (D2}, 5-HT,, histamine (H;)and opioid
receptors as well as dihydropyridine and benzodiazepine binding
sites. The IC;, of darifenacin in the muscarinic receptor assay was
103 nM. Darl%enacin at concentrations 510 uM had no effect on
acetylcholinesterase activity using an electric eel preparation.
Darifenacin had no effect on basal contractions of rat uterine
smooth muscle; however, oxytocin-induced contraction were inhibited
in a dose-dependent manner with an IC value of 5.9 uM,
Darifenacin at concentrations =<1 gM had nd effect on histamine-
induced contractions of the guinea pig isolated ileum.
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Darifenacin is a potent, competitive antagonist of the
muscarinic M; receptor. Darifenacin displaced 3H-quinuclidinyl
benzoate from the human muscarinic M, receptor subtype expressed in
Chinese hamster ovary cells with a pK;, of 8.77; however, its
affinity for M,, M,, M,, and M; receptor subtypes was at least 1-2
orders of magnitude lower. Atropine did not differentiate between
these receptor subtypes. Darifenacin antagonized carbachol-induced
contractions of a ileal smooth muscle preparation in vitro with a
PA, of 9.44. The inhibitory effects of darifenacin on stimulated
increases of intestinal motility were examined in several
experiments with dogs. In general, its effects were more selective
than those of atropine, which also had effects on salivation, pupil
size, and cardiovascular parameters at the same dogses. Darifenacin
by the intravenous route inhibited bethanechol-induced increases of
small intestinal motility (EDgy=19 ug/kg). Intravenous infusion of
darifenacin inhibited cholecystokinin (CCK)-induced increases in
the motility of the small intestine and colon with ED;, values of
0.34 and 0.38 ug/kg/min, respectively. Darifenacin at doses
s10 ug/kg/min had no effects on cardiovascular parameters.
Infusion of atropine inhibited CCK-induced increases in motility of
the small intestine and colon with EDgy, values of 0.63 and 0.8 ug/
kg/min, respectively; however, changes in hemodynamic parameters
occurred over this dose range. Darifenacin by the oral route
inhibited food-induced increases of small intestinal motility
(EDsy=0.1 mg/kg). Further, darifenacin, at an oral doge of 0.1 mg/
kg/é%y for 10 days, reduced food-stimulated increases of small
intestinal motility by 40-50%. Apparently, there was no tolerance
-Lo or accumulation of the effect of darifenacin on smooth muscle.
Total gastrointestinal transit time was not significantly affected
by Darifenacin. Darifenacin at an oral dose of 3 mg/kg to dogs,
inhibited gastric emptying by 56%; however, this dose is 30-times
the EDy, for inhibition of food stimulated increases of small
intestinal motility. Darifenacin inhibited basal salivation with
an ED,, of 1 mg/kg; however, this dose was 10 times the ED,, for
inhibition of food stimulated increases of small intestinal
motility. Conscious dogs received darifenacin by the oral route at
3 mg/kg and only 1 of 4 dogs was found with an increase in pupil
size. 1In contrast, atropine produced mydriasis in all dogs after
oral doses of 0.1 and 0.2 mg/kg. In conscious dogs, darifenacin
administered by the oral route at 1 or 3 mg/kg produced increases
in heart rate (10-30 beats/min) and cardiac output (0.1-0.5 L/min)
with a reflex decrease in total peripheral resistance. Tachycardia
appeared to be the consequence of cardiac M, muscarinic recepter
antagonism. Darifenacin and atropine blocked the oxotremorine-
induced centrally mediated skeletal muscle tremor in mice with
intravenous ED;y, values of 0.8 and 0.1 wmg/kg, respectively,
suggesting the potential for central nervous system side effects
may be lower with darifenacin.




IND . .
Page 15

Safety Pharmacology

Effects on the Central and Peripheral Nervous System:

Acute Oral Symptomatology of Darifenacin in the Rat (Volume 4,
Section 5.1.1, Page 8 65).

The effects of darifenacin on behavior, core temperature,
mydriasis, and food and water consumption were examined in rats
following oral administration of 3, 10, 30, and 100 ng/kg.
Darifenacin at 3-100 mg/kg had no effect cn behavior or core
temperature. Darifenacin at 10 and 30 mg/kg produced mydriasis
which persisted >8 hr; however, at 100 mg/kg, mydriasis lasted from
24-30 hr. Doses of 3 and 10 mg/kg had no effect on food and water
intake. A dose of 30 mg/kg reduced water intake by 20% on the
first night; however, it returned to control levels by the second
night. A dose of 100 mg/kg reduced food and water intake by 22 and
55% on the first night, respectively; however, these parameters had
returned to control levels by the second night. Body weight gain
for rats treated with 100 mg/kg was reduced to 23 g as compared
with 31 g in controls.

Effects of Darjifenacin on Motor Coordination in the Mouse (Volume
4, Section 5.1.2, Page 8 66).

Parifenacin administered by the oral route at doses <3 mg/kg
had no effect on motor coordination in mice at 1 and 3 hr after
dosing wusing the rotarod test. The positive control,
chlorpromazine, at oral doses of 2.5-10 mg/kg significantly reduced
motoxr coordination.

Effects of Darifenacin on Alcohol- and Pentcobarbital-Induced
Sleeping Timeg in Mice (Volume 4, Section 5.1.3, Page 8 66}.

Darifenacin at oral doses <3 mg/kg had no effect on alcohol-
or pentobarbital-induced sleeping time in mice. The positive
control, chlorpromazine at oral doses of 1.25-5 mg/kg significantly
prolonged alcohol and pentobarbital sleeping times.

Effects on the Cardiovascular System, Autonomic Function, and
Somatic Function in Anesthetized Cata:

Effects of Darifenacin on the Cardiovascular System in Cats (Volume
4, Section 5.2.1, Page 8 70).

Darifenacin administered by the intravenous route at c.1, 0.3,
and 1 mg/kg to anesthetized cats had no effects on mean arterial
blood pressure, heart rate, and left ventricular systolic pressure
over a 30 min period after doging. Darifenacin at 1 ng/kg produced
a small, but sustained decrease of cardiac contractility (Lv 4dp/dt
max); although, 0.1 and 0.3 mg/kg had no effect. The initial level
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of cardiac contractility was 3514 mm Hg/sec, and Darifenacin at 0
and 30 min produced decreases of -37 + 13 and -24 4 11,
respectively. Effects on electrocardiogram conduction were not
agsessed.

Effects of Darifenacin on Autopnomic Function in Cats (Volume 4,
Section 5.2.2, Page 8 70).

Darifenacin administered by the intravenous route at 0.1, 0.3,
or 1 mg/kg had no effect on resting or stimulated tension of the
nictating membrane in cats. Nictating membrane tension wasg
increased through electrical stimulation of the pre-ganglionic
superior cervical sympathetic nerve. Darifenacin does not possess
sympathomimetic or ganglion stimulating or blocking activity.

Darifenacin administered by the intravenous route at doses
<1 mg/kg had neither marked nor dose-related effects on serotonin,
isoprenaline, or phenylephrine-induced alterations of mean arterial
blood pressure, left ventricular systolic pressure, or cardiac
contractility. Darifenacin antagonized the cardiovascular effects

of acetylcholine in a dose-dependent manner. Darifenacin
potentiated the histamine-induced increase of cardiac
contractility. Darifenacin appeared to possess no a- or B-

adrenergic, histaminergic, or serotonergic blocking activity.

Effects ¢f Darifenacin on Somatic Function in Cats (Volume 4,
Section 5.2.3, Page 8 81).

Darifenacin administered by the intravenous route at doses
<1 mg/kg had no effect on resting tension or the electrically-
induced increase in tension of the gastrocnemius muscle in cats
during,a 30 min period after dosing.

Effects of Darifenacin_ on Gastric Acid Secretion in the Rate

(Volume 4, Section 5.3, Page 8 81).

Darifenacin administered by the oral route at 0.3, 1, and
3 mg/kg had no effects on basal gastric acid secretion in rats.
Citmedine at an oral dose of 25 mg/kg inhibited gastric acid
secretion, while histamine given as a subcutaneous dose of 10 ng/kg
stimulated secretion.

Effects of Darifenacin on the Excretion of Fluid and Electrolytes
=222 S DL arllenacln on the ¥yxcretion of Fluld and Electrolytes

in Female Rats (Volume 4, Section 5.4, Page 8 81).

‘ Darifenacin administered by the oral route to female rats at
0.3, 1, and 3 mg/kg had no effect on urinary pH or the urinary
excretion of Na*, K*, Cl1°, and fluid. Furosemide at an oral dose of
20 mg/kg increased urinary excretion of fluid, Na*, and Cl1° and
reduced urinary pH; although, excretion of K* was unaffected.
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Effects of Darifenacin on the Respiratory System in Conscious Rats

(Volume 4, Section 5.5, Page 8 81).

The effect of Darifenacin on blood gas tensions and blood pH
were examined in conscious rats for a period of 25 min after
dosing. Darifenacin administered by the intravenous route at 1 mg/
kg had no effect on arterial blood pH or PO,.. The positive
control, morphine at an intravencus dose of 4 wmg/kg decreased
arterial bloed pH and PO, .

Effecta of Darifenacin on Electroconversion in the Anegsthetized Dog
(Volume 4, Section 5.6, Page 8 85).

Darifenacin administered by the intravenous route at 1 mg/kg
did not effect the defibrillation of the heart (ventricular
fibrillation achieved by high frequency electrical stimulation) in
anesthetized dogs achieved by DC shock.

Darifenacin at oral doses of 3 to 100 mg/kg in rats had no
effect on behavior or core temperature. Darifenacin at 10 and
30 mg/kg produced mydriasis which persisted 8 hr: however, at
100 mg/kg, mydriasis lasted from 24-30 hr. Darifenacin at oral.
doses =3 mg/kg had no effect on motor coordination in mice for 3 hr
after dosing. Darifenacin at oral doses =3 mg/kg had no effect on
alcohol- or pentobarbital-induced sleepirg time in mice.
Darifenacin at intravenous doses of 0.1, 0.3, and 1 mg/kg to
anesthetized cats had no effects on mean arterial blood pressure,
heart rate, and left ventricular systolic pressure for 30 min aftex
dosing; however, at 1 mg/kg, it produced a small, but sustained
decrease of cardiac contractility (LV dP/dt max). Darifenacin at
intravenous doses of 0.1, 0.3, or 1 mg/kg had no effect on resting
or stimulated tension of the nictating membrane in cats.
Darifenacin at intravenous doses =1 mg/kg had neither marked nor
dose-related effects on serotonin, isoprenaline, or phenylephrine-
induced alterations of mean arterial blood pressure, left
ventricular systolic pressure, or cardiac contractility.
Darifenacin antagonized the cardiovascular effects of acetylcholine
in a dose-dependent manner. Darifenacin potentiated the histamine-
induced increase of cardiac contractility. Darifenacin at
intravenous doses s1 mg/kg had no effect on resting tension or the
electrically-induced increase in tension of the cat gastrocnemius
muscle. Darifenacin at oral doses of 0.3-3 mg/kg had no effects on
basal gastric acid secretion in rats. Darifenacin at oral doses of
0.3-3 mg/kg to female rats had no effect on urinary pH or the
urinary excretion of Na*, K%, €17, and fluid. Darifenacin at an
intravenous dose of 1 mg/kg in rats had no effect on arterial blood
pPH or pO,. Darifenacin at an intravenous dose of 1 mg/kg did not
effect tﬁe defibrillation of the heart in anesthetized dogs.
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ABSORPTION, DISTRIBUTION, METABOLISM, AND EXCRETION:

Absorption:
Pharmacckinetics of ['C]-Darifenacin in the Mouse Following Single
Oral and Intravenous Administration (Protocol numbers UK-

88,525/DM/35/92 p.o. and UK-88,525/DM/36/92 i.v.; Volume 13,
Section DM2, Page 8 3743),.

Methods: The pharmacokinetics of darifenacin were determined in
male CD1 mice following a single intravenous or oral administration
of [%C]l-darifenacin. The intravenous and oral doses were 1.9 and
7.9 mg/kg/day, respectively. Blood samples were collected at 0.1-
48 hr following intravenous administration or at 0.25-48 hr after
oral administration from 5 mice/time point. Total radioactivity in
samples was determined by liguid scintillation counting. Plasma
samples were also analyzed for Darifenacin and UK-148,993 by HPLC
with either ultraviolet or fluorescence detection.

Regults: Darifenacin was widely distributed beyond the blood
volume owing to its lipophilic nature. Darifenacin was rapidly

cleared from the plasma at a level .that significantly exceeded
hepatic plasma flow (~54 mL/min/kg) and the half-life was-
correspondingly short. A metabolic profile of the plasma found
that only 8% of the radioactivity was darifenacin suggesting
extensive metabolism of the parent compound. UK-148,993 was not
found following intravenous administration. Using pooled plasma
collected from 0-48 hr, the parent compound and 8 compounds were
found following oral administration, while the parent compound and
six metabolites were found following intravenous administration.
The major metabolite following 'intravenous or oral administration
was a dihydrobenzfuran ring opened acid that made up 37 and 24% of
the radicactivity, respectively. Darifenacin made up 30 and 16% of
the radiocactivity following intravenous or oral administration,
respectively.

PPEARS THIS WAY
: ON ORIGINAL
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Toxicokinetic parameters of plasma darifenacin and UK-148, 993
following intravenous or oral administration of (*C] -darifenacin
at a dose of 2 or 8§ mg/kg, respectively.

Parameter Intravenous administration of | Oral administration of 8
| 2 mg/kg mg/kg
Darifenacin UK-148,993 Darifenacin UK-148,993

Crax (ng/mL) - "Not detected 302 107

Trx (hr) - - 0.5 0.5
Elimination 0.5 - - -

t¥ {(hr)

AUC .« 114 - - -
{ng'hr/mi,}

AUC, .., 148 - - .
{ng'hr/mL) '

Plasma 282 - - . -
clearance

{mL/min/kg)

Volume of 12 1- - -
distribution

{L/kg)
Toxicokinetic parameters for plasma radicactivity following

intravenous or oral administration of (%C]-darifenacin at a dose

of 2 or 8 mg/kg, respectively.

Parameter Intravenous Oral administration
administration

Half life (hr} 14.3 18.6

AUCy s, nghr/mL 1811 3742

AUC, ., nghr/mL 1893 31989

% Parent in plasma 8 -

Pharmacokinetics of Darifenac
2.5 mg/k
(Protocel numbers UK-88,525/DM/2/92 (IV),
and UK-88,525/DM/4/92 (assay validation);

Single Intravenous

Page 8 3782).

Methodsg:

administration.

a HPLC assay with ultraviolet detec

The pharmacokinetics
rats were determined following a

in in Male and Female Ratga Following

and Oral

10 mg/k

Volume 13,

(toxicokinetics) of darifenacin in

single intravenous or oral
Plasma samples were analyzed for darifenacin using
tion.

Administration
UK-88,525/DM/3/92 (PO),
Section DM3,
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Results: Following oral administration of darifenacin to rats, the
c and T were 106 ng/mL and 2 hr, respectively. The oral
bloavailaﬁgiity'was 16%. Darifenacin was widely distributed beyond
the blood volume owing to its lipophilic nature. Darifenacin was
rapidly cleared from the plasma at a level that significantly
exceeded hepatic plasma flow (~33 mL/min/kg) and the half-life was
correspondingly short.

Toxicokinetic parameters of darifenacin following a single
intravenous or oral dose in rats.

Parameter Intravenous Cral

Male Female Male Female
Dose (mg/kg) 2.1 2.4 8.7 9.6
AUC0, 554 720 229 652
ng.hr/mL
Elimination 2.2 0.9 3.6 3.1
t¥ (hr)
Clearance 53 55 - . -
mL/min/kg
Volume of } 9.5 4.4 - -
dist. (L/kg)
Bicavail- - - 10 22
ability, %

Pharmacokinetics of Darifenacin in the Dog After Intravenocus and
Oral Administration (Protocol aumber: UK-88,525/DM/19/89 (iv) and
UK-88,525/DM/17/89 (oral); Volume 13, Section DM4, Page 8 3790).

Methods: The pharmacokinetics of darifenacin were determined in 4
dogs (2 males and 2 females) following either an intravenous dose
of 0.6 mg/kg or an oral dose of 4 mg/kg. For intravenous
administration, darifenacin was dissolved in a vehicle of PEG 200:
saline: 1 M HCl (2:4:0.2) and delivered into the cephalic vein.
For oral administration, darifenacin was dissolved in 0.5%
methocell A4M 0.1% Tween 80. Blood samples were collected at time
points ranging from 0.1-24 hr after intravenous administration or
0.25-24 hr after oral administration. Plasma levels of darifenacin
were determined using a HPLC agsay with ultraviolet detection.

Results: Following oral administration of darifenacin to dogs,
bicavailability was 105%. Darifenacin was widely distributed
beyond the blood volume owing to its lipophilic nature.
Darifenacin was rapidly cleared from the plasma at a level that
significantly exceeded hepatic plasma flow (~18.S mL/min/kg) and
the half-life was correspondingly short.
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Parameter Intravenous Oral Administration
Administration

Crax (NG /mL) - 332

Tes (hr) - 1.25

Half-1ife (hr) 1.6 4.3

AUC, ., nghr/mL 347 2394

Clearance, mL/min/kg 29.8

V4, L/kg 4.2 -

Bicavailability, % 105

Distribution:

Binding of [Y¢ -Darifenacin in the Plasma of Rabbit, Rat, Do and

Man (Protocol number: UR-88,525/DM/33/92; Volume 13, Section.DMB,
Page 8 3718). -

Methods: The binding of [%“C)]-darifenacin in plasma of rabbit, rat,-
dog, and human was examined at concentrations of 107 and 53¢ ng/mL
using a membrane dialysis procedure.

Results: Plasma protein binding in rat, dog, and human exceeded
90% indicative of extensive binding. Binding was lower in rabbit
plasma as compared to rat, dog, and man.

Species % Darifénacin bound to plasma protein
7 107 ng/mL 536 ng/mlL

Rabbit 78.9 77.3

Rat 95.4 94 .1

Dog 93.7 92.4

Human 94.2 94 .3

The Tisgue Distribution of Radiocactivity in Male and Female Rats
After Single Intravenous Administration of ['“C]-Darifenacin at a
Dose Level of 5 mg/kg (Protocol number: Darifenacin/DM/21/92;
Volume 13, DM7, Page 8 3760).

Methods: The tissue distribution of radiocactivity was examined by
whole body autoradiography at 0.08, 1, 24, and 72 hr following
intravenous administration of 5 mg/kg ['“Cldarifenacin to a4
pigmented male rats and 1 female rat
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Regulte: At 0.08 and 1 hr, radioactivity was widely distributed
throughout the body, consgistent with the basic and lipophilic
nature of the compound, and tissue concentrations exceeded plasma
concentrations by several fold. By 24 hr, excretion mainly through
the bile and into the feces was complete. Binding to melanin was

observed, which was congistent with the basic and lipophilic nature
of the drug. Radicactivity bound to melanin was slowly eliminated.

Concentrations of Radicactivity in Selected Tissues (ug/g) of Rat
at 0.08, 1, 24, and 72 hr after intravenous administration of 5 mg/
kg ['“C)-darifenacin (Adapted from Sponsor’s Table 2).

Tissue 0.08 hr- |1 hr-male 1 hr- 24 hr- 72 hr-

male female male male
Blood 0.68 0.53 0.67 0.0S blg
Liver 7.4 6.8 alg 1.2 0.68
Adrenal gland 12.8 5.3 6.1 0.11 0.10
Lung 8.5 6.2 alg 0.07 blq
Pituitary gland 7.8 6.4 6.0 0.56 blg
Spleen 5.5 4.3 alg blg blg
Pineal gland 6.2 2.3 4.8 blg blq
Eye (retina) 5.0 2.8 3.3 1.09 Q.7
blg = below limit of quantitation

Metaboliam:

In Vitro Metabolism of Darifenacin (Protocol number: UK-88,525/
DM/027/92; Volume 13, Section In Vitro, Page 8 3709).

Methods: In vitro wmetabolism of darifenacin with the liver
microsomal fraction from rat, dog, and man was examined. The
involvement of cytochrome P450, subfamily 2D6é (CYP2D6) in the
metabolism of darifenacin to UK-148,993 was examined using human
microsomes. Further, the metabolism of Darifenacin to UK-148,993
was assessed using the AHH-1 TK +/- cell line that expresses high
levels of CYP2D6 at it only cytochrome P450. Human microsomes were
prepared from livers having either low or high bufurolol 1-’-
hydroxylase (CYP2D6 probe substrate) activity. Quantities of
darifenacin and UK-148,993 were determined by HPLC assay with
detection by either ultraviolet absorbance or fluorescence.

Results: .The half 1lives of Darifenacin (1 M) with 1liver
microsomes (cytochrome P-450 concentration of 0.5 uM) from rat,

dog, and man were 6, 15, and 9 min, respectively. The major
metabolite formed by rat and human microsomes was a hydroxylated
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product, designated UK-148,993, in which an oxygen atom is inserted
on one of the saturated carbons of the dihydrobenzfuran ring. For
the metabolism of Darifenacin to UK-148,993 using human microsomes
with high bufurolel 1’ -hydroxylase activity, kinetics were biphasic

with a high affinity enzyme (K, = 6 uM, V__ = 80 pmol /min/mg
protein} and a low affinity enzyme (K, = 128 pM, V_ = 51 pmol/
min/mg protein). In human liver microsomes with low bufurolol 1°-

" hydroxylase activity, kinetics were monophasic with a single low
affinity site (K, = 125 uM, V_ = 1362 pmol/min/mg protein}. In
human microsomes with high Pufurolol 1’ -hydroxylase activity,
quinidine, a selective CYP2Dé inhibitor, blocked the conversion of
Darifenacin to UK-148,993 with an IC, of 0.004 uM. The less
potent, less selective, diastereomer, quinine, had an IC,; value of
22 pM, In human microsomes with low bufurolcl 1‘-hydroxylase
activity, quinidine and quinine blocked the conversion of
Darifenacin to UK-148,993 with IC,, values of 0.25 and 100 uM,
respectively. The metabolism of Darifenacin to UK-148,993 by the
AHH-1 TK +/- cell line was mediated by a single high affinity
enzyme (K =3 pgM, V= 44 pmol/min/mg protein). The high affinity
component mediating the metabolism of Darifenacin to UK-148,993 is
CYP2D6 .

Digposition of |“C|-Dari£enacin in the Igolated Perfused Rat Liver
and Metabolisgm by Rat and Human Liver Microsomes (Protocol numbers
UK-88,525/DM/9/92 and UK-88,525/DM/11/92; Volume 13, Section DM13,
Page 8 3722).

Methods: The metabelic fate of ['“C}-Darifenacin was compared in
microsomes prepared from rat and human. Further, metabolic fate
was examined in the isolated, perfused rat liver. The profile of
radiocactive components was analyzed by HPLC with a radiochemical

detector. Structural determination was performed by U
!
Regults: In microsomes prepared from rat and human, the major

metabolite was determined to have a molecular weight equivalent to
the hydroxylated parent and the site of hydroxylation was on the
dihydrobenzfuran ring. With the isolated, perfused rat 1liver,
darifenacin was cleared with an elimination half-life of 0.2 hr due
to a perfusate. clearance of 10.5 mL/min. With a hepatic flow of

15 mL/min, the hepatic extraction of darifenacin was 0.7. The
volume of distribution was 160 mL, compared with a perfusate volume
of 150 mL that suggested minimal hepatic distribution of parent
drug. Approximately, 14% of the initial radiocactivity remained
after 90 min. Forty-one percent of the administered dose was
excreted into the bile over 90 min. One major component ({(75%} and
two minor components (approximately 12% each) were detected in the
bile. The major component has tentatively been identified as the
carboxylic acid metabolite, formed by opening of the ring and
addition of two oxygen atoms. The twc minory components were
tentatively identified as glucuronides, one formed from the
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carboxylic acid metabolite and other formed from the mono-
hydroxylated metabolite. The carboxylic acid metabolite had a high
biliary clearance; however, the glucuronide wmetabolites and
hydroxylated metabolite partitioned back into the circulation,
indicative of a low biliary clearance.

Analyeig of the Concentrations of UR-148,853 Formed in Dog Plasma
Following Intravenous Administration of UK-148,993 and Intravenous
or Oral A nistration of Darifenacin (Protocol numbersa:
Darifenacin/DM/7/93 po, Darifenacin/DM/10/93 iv, and UK-148,993/
DM/1/93; Volume 13, Section DM 12, Page 8 3823). ,

Methods: The pharmacokinetics of UK-148, 993 were determined in two
dogs <following intravenous administration of UK-148,993 and
intravenous or oral administration of darifenacin. UK-148,993 and
Darifenacin were both administered by the intravenous route at a
dose of 0.5 wg/kg. Darifenacin was administered by the oral route
at a dose of 4 mg/kg. For intravenous administration of UK-148,993
and intravenous or oral administration of darifenacin, the vehicle
was PEG 200: saline: 1 M HCl (1:3:0.1}. Blood samples were
collected at time points of 0.1-30 hr following intravenous
administration and 0.25-30 hr following oral administration.
Plasma levels of darifenacin and UK-148,993 were determined by

J

Results: Following intravenous administration of UK-148,993, this
metabolite is widely distributed (V, = 7.3 L/kg) and clearance is
gimilar to hepatic c¢learance (-18.5 wmL/min/kg). Following
intravenous administration of darifenacin, approximately 18% of the
parent drug was converted to UK-148,993. A V, of 118 L/kg for UK-
148,993 indicates that the metabolite was extensively distributed
or highly bound. Further, a clearance value of 297 mL/min/kg for
UK-148,993 indicates that this metabolite is rapidly clearance at
levels significantly exceeding hepatic or renal c¢learance.
Following oral adminigtration of Darifenacin, biocavailability was
143% for darifenacin. Levels of UK-148,993 were significantly
higher following oral rather than intravencus administration,

suggesting this metabolite is formed by first pass metabolism of
darifenacin by the liver.

Pharmacokinetic parameters for UK-148,993 following intravenous

administration of UK-148,993 to dogs (Adapted from Sponsor’s Table
3).

Parameter 3 Mean
AUCy ., nghr/ml, 360
AUC,., nghr/mL 405
Elimination half-1life, hr 3.7
Clearance (mL/min/kg) 22
V4, L/kg 7.3
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Pharmacokinetic parameters for darifenacin and UK-148, 993 following
intravenous administration of 0.5 wmg/kg darifenacin to dogs
(Adapted from Sponsor’s Table 4).

Parameter Darifenacin UK-148,993
Elimination half-life, 2.0 4.9
hr

AUC,,, nghr/mL 210 45
AUC,., nghr/mL 216 57
Clearance, mL/min/kg 39 297
V. L/kg 6.8 118
Tms: hr - 0.8
Coaxr Dg/mL | - 7.5
% Conversion to UK- 18 -
148,993

Pharmacokinetic parameters for darifenacin and UK-148,993 following

oral administration of 4 mg/kg darifenacin to dogs {Adapted from
‘Sponsor’s Table 4).

Parameter barifenacin UK-148,993
Elimination half-life, 6.0 10.3

hr

AUCyy, nghr/mL 2270 - _ 3913
AUC, .. nghr/mL | 2430 4700

Oral biocavailability 143 -

Teax: hr - 4.3

Crax, RG/mL 152 227

An_Investigation into the First Pass Metabolism of Darifenacin
(Protocol number: Darifenacin/DM/18/89; Volume 13, Section DMS§,
Page 8 3816).

Methods: The first pass metabolism of darifenacin was examined in
a surgically prepared, conscious dog with a portal vein cannula.
In the first study, toxicokinetic parameters of darifenacin were
compared between intraportal doses of 0.6 and 1.2 mg/kg. In a
second study, toxicokinetic parameters were compared between a
single intraportal dose of 0.6 mg/kg and 7 daily intraportal doses
of 0.6 mg/kg. An intravenous dose of 0.6 mg/kg was used as a
reference. Following intraportal administration of drug, blood
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samples were collected at time points of 0.25-11 hr on days 1 and
7 and 0.25-30 hr on day 21. Following intravenous administration
of drug, blood samples were collected at time points between 0.25-
24 hr on days -5 and 8. Plasma levels of darifenacin were measured
using HPLC with ultraviolet detection.

Resultg: Plasma AUC values for darifenacin following intraportal
administration of darifenacin at doses of 0.6 and 1.2 mg/kg were
115 and 487 ng-hr/mL, respectively. The plasma AUC value increased
by »>4-fold with a doubling of the dose. Plasma clearance had
declined from 87 mL/min/kg with a dose of 0.6 mg/kg to 41 mL/min/kg
with 1.2 mg/kg. The V, was also decreased by 45% with the doubling
of the dose. The 4-fold increase of the AUC with only a doubling
of the dose may be a consequence of saturated metabolism as well as
a decrease of plasma clearance. Following 7 daily doses of
Darifenacin at 0.6 wg/kg/day, the AUC was increased to 570 ng hr/mlL
as compared to 115 ng-hr/mL with a single dose of 0.6 mg/kg/day.
Plasma clearance had declined from 87 mL/min/kg on day 1 to

17.5 mL/min/day on day 7. Intravenous administration of
darifenacin on days -5 and 8 confirmed the decline of plasma
clearance. Further, with multiple dosing, the  V, had declined by
75%. There was no accumulation of darifenacin, as plasma levels at
24 hr were negligible. Decreased plasma clearance appears to be
responsible for the 4.95-fold increase of AUC from single to
multiple dosing.

Toxicokinetic parameters for darifenacin following: a single
intraporggl dose of 0.6 mg/kg on day 1, a 7 day multiple dose study
with 0.6 mg/kg/day ending on day 7, a single intraportal dose of

1.2 mg/kg/day on day 21, and intravenous doses of 0.6 mg/kg on days
-5 and 8.

Parameter Intraportal Administration Intravenous
Administration

Day Day 1 pay 7% Day 21 Day -S® Day 8

Dose 0.6 0.6 i.2 G.6 0.6

Elimination half-life, | 2.4 3.0 2.8 1.3 2.1

hr

Plasma clearance, 87 17.5 41 26 . 13

wL/min/kg

vy, L/kg 18.1 4.5 9.9 2.9 2.4

AUC, .., nghr/mL 1156 570 487 384 753

Relative availability, | 33 76 70 - -

¥

A. Last day of 7 day multiple dose study with 3 dose of 0.6 mg/ kg
day.

B. The sponsor had inadvertently listed day 6.
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Excretion and Metaboliam:

The Excretion and Metabolism of ['“C]-Darifepacin in Male Mice

Following Oral Solution Administration of 50 mg/kg (Protocol

numbers: Darifenacin/DM/005/95 (PFZ 608/942850); Volume 13, Section
DM15, Page 8 3897).

Methods: The excretion and metabolism of ['%C)-darifenacin was
examined in male CD1 mice following oral administration of a 50 mg/
kg dose. Urine and feces were collected in 24 hr intervals for up
to 120 hr after dosing. Radioactivity was determined in the urine,
feces (combustion), carcasses (solubilized), and cage washes. A
metabolic profile in urine was determined using a pooled urine
sample prepared by mixing 1% of the 0-24 and 24-48 hr samples.
Analysis was performed by HPLC with ultraviolet and radiocactivity
detection. A metabolic profile in feces was determined using a
pooled fecal sample prepared by combining 1% of the 0-24 and 24-48
hr samples. Analysis was performed by HPLC with radiocactivity
detection. Structural identification was performed using L

1 Concentrations of UK-88,862, an unlabeled
metabolite, in mouse urine were determined by HPLC with ultraviolet
detection. ’

Regults: Following oral administration of [%(C]-darifenacin to male
mice, 45.9 and 48.0% of the radicactivity were excreted into the
urine and feces, respectively. Eighty-five percent of the dose was
excreted within the first 24 hr. Darifenacin was metabolized by
three routes: hydroxylation, dihydrobenzfuran ring opening, and N-
dealkylation. UK-88,862, a product of N-dealkylation in which the
%C label has been lost, was found at 17.4% of the dose in the urine
within 24 hr after dosing. A urinary metabolite constituting 15.7%
of the dose has not been identified. UK-297,101, formed by N-
dealkylation at the pyrrolidine nitrogen and subsequent glycine
conjugation, was found at 9% of the dose. 1In the feces, UK-222,247
was the major metabolite found at 33% of the dose.

Source Percent of Administered Dose
Urine (0-120) 45.9

Feces (0-120). 48 .0

Cage wash ' 0.5

Carcass ’ 0.33

Total Excreted 94.73
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Major radioactive metabolites in pooled mouse urine or feces

following oral administration of 50 mg/kg (%C] -Darifenacin.

Compound Urine Feces

t$Chrom. ADose tChrom. sDose
Unknown-1 35.0 15.7
UK-297,101 20.1 9.0
UK-222,247 3.7 1.7 67.8 l2.8
UK-148,993 10.1 4.5 11.6% 5.6*
Darifenacin 1.1 ' 0.5 37 1.8
UK-156,981 5.3 2.6

A, Two compounds were present in this peéE' UK-148,933 (5%
dose) and a head group hydroxylated version of 88,525 (1%
dose} .

Metabolism of Darifenacin in the Mouse (Sponsor’s Figure 4;
13, Page 8 3909).

METABOLISM OF UK-88,525 IN THE MOUSE
Route A Monohydroxylation

Route B  Dihydrobenzfuran ring opening
Route G N-dealkylation

%‘m@e

UK-148, 933
Faeces 5%
Urine 5%
T ¢
° o
UK-73,689 UK-88,862
Urine 17%
? pParifenacin
Faeces 2%
B Urine 1%
COD!I L)
UK-297, 101 B
Urine 9%

° N’\ﬁ/ -
m‘z CH,OH 7 N'—'\ /CL/ COOH

NH,
OK-156, 981 UK-222,247
Fascas 1% Fasces 33%
Trine 2%

of the
of the

Volume
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The Excretion and Metabolism of ['“C]-Darifenacin in the Rat
Following Single Intravenous (2.5 mg/k and Oral (10 mg/kq)
Administration (UK-88525/DM/13/92; Volume 13, DM9, Page 8 3769).

Methods: The excretion and metabolism of [%C]-darifenacin were
examined in rats following a single intravenous (2.5 mg/kg) or cral
(10 mg/kg} dose. For studies using the intravenous route, there

was 1 rat/sex. For studies using the oral route, there were 2
rats/sex.

Results: Following either intravenous or oral administration of
[mC]-darifenacin, the majority of the dose was excreted in the
feces. The majority of radioactivity was eliminated within the
first 48 hr after administration. Chromatographic analysis of

fecal extracts, from male and female rats following intravenous
administration of drug, found a single peak representing 95 and 52%
of the dose, respectively. The peak was identified as the
dihydrobenzfuran ring opened acid metabolite. Two minor
metabolites were also found in fecal extracts from the female, a
compound with a hydroxyl group in the diphenylcarboxamide head
group (15% of the dose) and the dihydrobenzfuran ring opened

alcohol metabolite (18% of the dose). Following oral,
administration, the dihydrobenzfuran ring opened acid metabolite
was the major metabolite in fecal extracts. ‘This compound was
found at 44 and 31% of the dose in male and female rats,
respectively. Three other compounds were also found in fecal
extracts from females, the dihydrobenzfuran ring hydroxylated
metabolite (28% of the dose), the dihydrobenzfuran ring opened

alcohol (9% of the dose), and a dihydroxylated metabolite in the
diphenylcarboxamide and dihydrobenzfuran ring (11% of the dose).
Chromatographic analysis of urinary extracts following either
intravenous or oral administration found several small peaks (all
<5% of the dose).

Excretion of radiocactivity in the urine and feces in rats following
intravenous administration of 2.5 mg/kg [%“C]-Darifenacin.

Sampling Time | Urine ’ Feces
{hr)

Male Female Male Female
0-24 . g.9 8.0 33.0 18.7
24-48 0.3 0.5 2.0 6£5.5
Total (0-120) 9.5 8.7 87.6 87.2
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Excretion of radioactivity in the urine and feces in rats following
oral administration of 10 mg/kg ['C]-Darifenacin.

Sampling Time | Urine Feces
(hr) -

Male Female Male Female
0-24 18.95 8.7 49.4 31.85
24-48 1.7 .95 13.35 42.4
Total (0-120) 21.25% 16.25 64.3 80.15

Structures of the metabolitees of Darifenacin in the Rat (Sponsor’s
Figure 6; Volume 13, Page 8 3781).

STRUCTURES OF THE METABOLITES OF UK-88 525

UK-148,992 {Benzylic Hydroxylation)

L

CONHy

COOH
H
OH

UK-222,247 WWMW ring openied acid

(DK

CONH;

/\/@\ CH,OH
N
OH

Oihydrobenzfuran ring opened alcohol

oH
Y

=

0

Hydroxylation in diphenylcarboxamide

Hydroxylation in diphenyicarboxamide
and benzylic position
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The Excretion and Metabolism of I“CI—Darifenacin in Female Rabbits

Fol ing Oral Solution Administration of 10 mq/k (Protocol
numbers: Darifenacin/DM/29/9 (PFZ 609/943012); Volume 13, Section
DM14, Page 8 3879).

Methods: The excretion, metabolism, and pharmacokinetics of [(%“C]-
darifenacin were examined in female rabbits following oral
administration of a 10.1-10.5 mg/kg dose. The wvehicle was
PEG200/saline/1 M HCl (1/3/0.1, v/v/v). Blood samples were
collected for analysis of darifenacin and its metabolism. Animals
(n=3) were placed in metabolism cages for collection of urine and
feces in 24 hr intervals up to 120 hr after dosing. Radioactivity
in plasma, urine, cage washes, and feces (combustion) were measured
by liquid scintillation counting. Plasma levels of darifenacin and
UK-148, 993 were determined by HPLC with ultraviolet detection. The
radioactive profile of circulating metabolites was determined with
a pooled plasma sample, taking 1 mL from each plasma sample
collected. The metabolic profile in feces was determined using a
0-48 hr pooled fecal sample prepared by mixing 0.1% of the 0-24 and
24-48 hr samples. The metabolic profile in urine was determined
using a 0-48 hr pooled urine sample prepared by mixing 1% of the
total volume of urine for the 0-24 and 24-48 hr samples. Samples
were enzymatically analyzed for the presence of glucuronide and’
sulfate conjugates. Metabolites in plasma, feces, and urine were
quantified by HPLC with ultraviolet or radiocactive detection.
Structural identification of metabolites in pooled fecal and urine

samples were performed using 1
Results: Following oral administration of 10 mg/kg ('%cC]-

Darifenacin to rabbits, radioactivity was primarily eliminated in
the feces. Maximal plasma concentrations of darifenacin were 10
and 1000 times lower than maximal levels of UK-148,%93 and total
radicactivity, respectively. Metabolism of darifenacin occurred by
three principal routes: hydroxylation, dihydrobenzfuran ring
opening, and N-dealkylation. The major circulating metabolites in
plasma were the glucuronide of UK-156,981 and the glucuronide of
dihydroxylated darifenacin. Metabolites in urine were similar to
those found in the plasma. Major metabolites in the feces were
UK-222,247 and darifenacin {(unabsorbed drug) . UK-222,247 was found
at 29.9% of the dose in urine and feces.

Radioactivity excreted in urine and feces following oral
administration of 10 mg/kg ['“C]-Darifenacin.

Collection time (hr) Urine Feces
0-24 21.8 46.4

1 24-48 1.7 17.2
Total (0-120) 24.0 70.9
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values of Darifenacin, UK-148,993, and Total Radiocactivity in
PTgsma from rabbits following oral administration of 10 mg/kg [*C]-
Darifenacin.

Compound Com: Ng equivalents/mL Tows hr
plasma

Darifenacin 2.9 1

UK-148,993 29.7 g.5

Total Radiocactivity 2755 1

Radicactive metabolites in rabbit plasma, urine, and feces
following oral administration of 10 mg/kg (%C]-Darifenacin.

Compound Plasma Urine Feces

%¥Chrom | tDose $Chrom | £¥Dose $Chrom | ¥Dose

Darifenacin - - 23.7 15.1%

Glucuronide of 38.1 - 7.7
dihydroxylated Darifenacin

B

.0 - -

Glucuronide of - - 19.7 5.0 - -
dihydroxylated Darifenacin

Glucuronide of UK-222,247 5.2 - - - - -

Glucuronide of UK-156, 981 40.4 - 32.9 B.3 - -

Glucuronide of phenyl 7.1 - 8.2 2.1 - -
hydroxylated Darifenacin

UK-222,247 2.6 - 11.0 2.8 42.5 27.1

UK-156, 981 - - - - 1z.5 8.0

UK-148,993 - - - - 15.9 10.1
A. Unabsorbed drug.

4Pp€
AQST
Oy oﬁmﬁl%y
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Metabolism of Darifenacin in the Rabbit (Sponsor’s Figure 6; Volume

13,

Page 8 3896).

METABOLISM OF UK-88,525 IN THE RABBIT

Route A Monohydroxylation
Route B Dihydrobenzfuran ring opening
Route C N-dealkylation

Glucuronide ° Urine 7%
Urine 2%

m\/ \

Faaces 2%

s UK-222 247
gfa::sz.:'i‘ Fagces 27%

: Udma 3%
Glucuronide Glucuronida

Urine 8% Udne 1%
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The Excretion and Metabolism Profile of ['“C]-Darifenacin in the Do
After Single Intravenous (0.6 mg/kg) and Oral (4 mg/kq) Dosesg
(Protocol numbers: Darifenacin/DM/10/92 (iv) and Darifenacin/
DM/12/92 (po); Volume 13, DM10, Page 8 3799).

Methods: The excretion and metabolism of ['%C]-darifenacin were
examined in one male and one female dog following either an
intravenous dose of 0.6 mg/kg or an oral dose of 4 mg/kg. For
intravenous or oral administration, darifenacin was dissolved in a
mixture of PEG 200, saline, and 1 M HCl (5:10:0.2). Actual

intravenous doses were 0.54 and 0.56 mg/kg. Actual oral doses were
4.1 and 4.0 mg/kg. Blood was collected at time points ranging from
0.1-72 hr after intravenous administration or 0.25-72 hr after oral
administration. Urine and feces were collected separately on a
daily basis. Radiocactivity in plasma, urine, feces (after
combustion) and red blood cells (after combustion) were determined
by liquid scintillation counting. Plasma levels of darifenacin
were determined by HPLC with ultraviolet detection. Metabolic
profiles in pooled fecal or urine samples were alsoc analyzed by
HPLC with ultraviolet detection. .

Results: Following intravenous or oral administration of [%q]-
- darifenacin, the majority of radioactivity was eliminated in the
feces, which may be indicative of extensive biliary excretion.
Radioactivity was primarily associated with plasma rather than red
blood cells after either intravenous or oral administration. AUC
values for total radioactivity with either intravenous or oral
administration were 9.6-12.8 times AUC values for darifenacin,
indicating the presence of high levels of circulating metabolites.
Plasma clearance values exceed liver plasma flow (~18.5% mL/min/kg),
which may be indicative of a high metabolic clearance.
Chromatographic analysis of plasma extracts identified unchanged
darifenacin and several polar metabolites. Analysis of fecal
extracts found that a mixture of two compounds, the
dihydrobenzfuran ring-opened acid metabolite (major) and the ring-
opened alcohol (minor), constituted 70.8% of the dose following
intravenous administration. Thesge the ring opened-acid and alcohol
metabolites constituted 40.6 and 8.1% of the dose, respectively,
following oral administration. Also with oral administration, a
compound with a single hydroxylation of the dihydrobenzfuran ring
and unchanged darifenacin were found at 8.7 and 5.0% of the dose,
respectively. Chromatographic analysis of wurinary extracts
following intravenous administration identified two peaks. The
major peak was a mixture of the ring opened-acid and alcochol
metabolites constituting 14.4% of the dose and the minor peak was
unchanged darifenacin constituting 1.6% of the dose. Analysis of
urinary extracts following oral administration identified 2 major
and 2 minor compounds. Compounds identified were as follows: the

ring opened-acid (9.5% of the administered dose), the
dihydrobenzfuran ring hydroxylated metabolite (8.2% of the
administered dose), an unidentified compound (7.3% of the
administered dose) and unchanged Darifenacin (2.2% of the

administered dose).
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Excretion of Radiocactivity in the Urine and Feces of Dogs after

Intravenous Administration of 0.6 m
from Sponsor’s Table 1).

g/kg {“C]—Darifenacin (Adapted

Sampling time | Urine Feces

| atter dosing
{hr) Male Female Male Female
0-24 12.5 17.9 60.1 65.5
24-48 g.6 1.1 9.6 6.3
Total (0-120) |13.4 19.7 72.4 75.8

Excretion of Radiocactivity in the Urine and Feces of D
Oral Administration of 4 mg/kg

Sponsor’s Table 2).

('“C] -Dariferiacin

ogs after

{Adapted from

Sampling time Urine Feces

after dosing

{hr) Male Female Male Female
0-24 14.4 26.0 20.9 0.1
24-48 3.1 10.9 47.0 51.1
Total {(0-120) 18.3 38.3 74.2 58.1
Pharmacokinetic parameters for Darifenacin Dogs after
intravenous and oral administration {Adapted from Sponsor’s Table
5).

Parameter Intravenous ' Oral

Male Female Male Female

Term. plasma 1.2 1.3 9.9 5.0
half-life for

Darifenacin(h

r)
-Term. pldsma 31.0 9.7 20.0 23.9
half-life for

radicactivity

{hr)

Plasma 58.1 46.8 47.3 37.4
clearance

mL/min/kg

V4, L/kg 16.3 4 7 6
AUC,,. for 172 214 1445 1783
Darifenacin,

ng.hr/mL

AUC,. for 1644 2118 16462 228490
[ l‘cl ng

equiv. hr/mL
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Metabolism of Darifenacin in the Dog (Sponsor’s Figure 9;

Volume
13, Page 8 3822).

STRUCTURE OF PROPOSED METABOLITES OF UK-88,525 IN DOG

UK-88,525

The pharmacokinetics of darifenacin were investigated in mice,
rats, and dogs and are presented in the summary table below.
Information for human volunteers is also included in the table.
The oral bicavailability in rats and dogs were determined to be 16
and 105%, respectively. Darifenacin was widely distributed beyond
the blood volume in all three species, which would be expected with
the lipophilic ccharacteristics of the compound. Plasma clearance
of darifenacin in all three species was rapid and exceeded hepatic
c¢learance. It appears that darifenacin was rapidly removed by a
metabolic clearance and half-lives of <4 hr were observed in all
species. Autoradiography studies in rats confirmed the extensive
tissue distribution of darifenacin in rats and its subsequent rapid
elimination mainly through the bile into the feces.

Plasma protein
binding of darifenacin exceeded 90% in rats,

dogs, and man.
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Metabolism of darifenacin in mice, rats, rabbits, and dogs occurred
principally by 3 routes: ' hydroxylation, dihydrobenzfuran ring
opening, and N-dealkylation. With rat and human liver microsomes,
the major metabolite was the hydroxylated metabolite of
darifenacin, UK-148,993. In studies with human microsomes, it was
determined that UK-148,993 was deérived from cytochrome P450
subfamily 2D6. In studies using the isolated, perfused rat liver,
the hepatic extraction of darifenacin was found to be 0.7. The
major metabolite was a carboxylic acid metabolite, formed by
opening of the ring and addition of two oxygen atoms, which had a
high biliary clearance. However, the glucuronide conjugates of the
carboxylic acid metabolites and a mono-hydroxylated metabolite had
low biliary clearances. In dogs, UK-148,993 was widely distributed
beyond the blood volume and rapidly cleared from the plasma at a
level similar to hepatic plasma flow. Following intravenous
administration of darifenacin to dogs, 18% was converted to

UK-148,993; however, plasma levels of UK-148,993 were significantly
higher following oral administration of darifenacin suggesting the
importance of first pass metabolism. 1In mice, the hydroxylated
metabolite of darifenacin, UK-148,993, was not found following
intravenous administration of darifenacin and appeared to be a
product of first pass metabolism by the liver following oral.
administration. In excretion studies with rats, rabbits, and dogs
using radiolabeled darifenacin, it was determined that
radioactivity was primarily eliminated in the feces. In studies
with male mice, radiocactivity was found to be eliminated equally
between the feces and urine. The metabolic profiles in fecal and
urinary extracts from mice, rats, rabbits, and dogs were examined.
Analysis of fecal extracts from mice found that UK-222,247 was the
major metabolite. Analysis of urinary extracts found that an
unknown metabolite and UK-297,101, formed by N-dealkylation at the
pyrrolidine nitrogen, were the predominant metabolites. Analysis
of fecal extracts from male and female rats following intravenous
or oral administration of darifenacin found that the
dihydrobenzfuran ring opened acid metabolite was the major
metabolite. Other metabolites identified for female rats included
a compound with a hydroxyl group in the diphenylcarboxamide head
group, the dihydrobenzfuran ring opened alcohol metabolite, and a
dihydroxylated wetabolite in the diphenylcarboxamide and
dihydrobenzfuran ring. Analysis of urinary extracts from rats
found several metabolites, all at <5% of the dose. For rabbits,
the major circulating metabolites in plasma were the glucuronide of
UK-156,981 and the glucuronide of dihydroxylated Darifenacin.
Metabolites in urine were similar to those found in the plasma.
Major metabolites in the feces were UK-222,247 and darifenacin
(unabsorbed drug). UK-222,247 was found at 29.9% of the dose in
urine and feces combined. For dogs, chromatographic analysis of
plasma extracts identified unchanged darifenacin and several polar
metabolites. Analysis of fecal extracts found that a mixture of
two compounds, the dihydrobenzfuran ring-opened acid metabolite
(major) and the ring-opened alcohol (minor), were the major
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metabolites following intravenous or oral administration.
Chromatographic analysis of urinary extracts following intravenous
and oral administration identified the ring opened-acid and alcohol
metabolites, unchanged darifenacin, the dihydrobenzfuran ring
hydroxylated metabolite, and an unidentified compound.

Single Dose Pharmacokinetics of Darifenacin in Mice, Rats, and Dogs
(Adapted from Sponsor’s Table 32).

Species | Dose, Crax AUC Cl vy o Oral
mg/kg & | ng/mL nghr/mL | mL/min/ | L/kg hr bicava-
route kg ilabil- .

ity

2,0 IV 282
8.0 g2 wN.D. H.D. N.D.
oral

Rat 2.3 IV 536 637 54 7 1.5
g.2 106 440 . 3.3 16%
oral -

Dog 0.6 IV 192 347 g 4.2 1.6
4.0 332 2394 4.3 105%
oral

Human 0.2 10 34.8
oral

|o.4 20.5 75.7 2.3
Oral
- TOXICOLOGY:

Acute Toxicity

Oral and Intraperitoneal Acute Toxicity Study in Mice and Rats
(Study numbers %0010, 90011, 90012, and 90013; Volume 5, Page 8
508) .

Testing Laboratory: Laboratoires Pfizer

Centre de Recherche
37401 Amboise Cedex
France

Study Started: December 26, 1989

Study Completed: July 19, 1990
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GLP Requjirementsg: A statement of compliance with the GLP

regulations and quality assurance unit was included.

Animalg: Sprague Dawley rats ‘CD({SD)BR] and CD1 mice

‘CD1 (ICR)BR] were used in this study. Male rats for
the oral and intraperitoneal dosing studies had mean weights of
185.7 and 227.0 g, respectively. Female rats for the oral and
intraperitoneal dosing studies had mean weights of 140.7 and
168.6 g, respectively. Male mice for the oral and intraperitoneal
dosing studies had mean weights of 29.1 and 31.1 g, respectively.
Female mice for the oral and intraperitoneal dosing studies had
mean weights of 26.9 and 27.8 g, respectively.

Drug Batch: Darifenacin-04, Batch Ri.

Methods: The acute toxicity of darifenacin was examined in mice
and rats following administration by the oral and intraperitoneal
routes. Darifenacin was suspended in a 0.5% w/v methylcellulose
4000cps solution containing 0.1% Tween 80. Animals were monitored
for clinical signs of toxicity and weighed weekly. Fourteen days
after treatment, animals were sacrificed and subjected to a gross
examination. :

Regults: For mice that received oral doses of 100 and 200 mg/kg
and rats that received an oral dose of 200 mg/kg, observed effects
included mydriasis, eyes partially closed, tremor, and depression:
within 2-3 hr following dosing. These anticholinergic symptoms
were also observed following intraperitoneal doses of 50 and

100 mg/kg to mice and 50 mg/kg to rats. For rats that received an
oral dose of 100 mg/kg, observed effects included mydriasis and
eyes partially closed. Mice, that died following oral
administration of 200 mg/kg, were observed with convulsions within
5-15 min after dosing. Mydriasis generally persisted for at least
24 hr; however, no other clinical signs were observed on subsequent
- days. Gross examination did not reveal any significant lesions.

Acute toxicity of darifenacin in mice and rats following oral or
intraperitoneal administration.

Species Route Dose, mg/kg Maximum Minimum Time to
nonlethal lethal Death
dose, wg/kg { dose, mg/kg |
Mice Oral 100 . (5/sex/dose} | N.D. 160 < 1 hr
200 {(2/sex/dose)

Mice Ip 50 (5/sex/dose) | 50 50« dose 10-20 min
100 (2/sex/dose) <100

Rats Oral 100 (5/sex/dose) | 100 100< dose 6 hr
200 {(2/sex/dose) <200

Rats ‘IP 50 (S5/sex/dose) |N.D. S0 S min
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The acute toxicity of darifenacin was examined in mice and
rats following administration by the oral and intraperitoneal
routes. Minimum lethal oral doses were 100 mg/kg for mice and
between 100 and 200 mg/kg for rats. Minimum lethal intraperitonesal
doses were between 100 and 200 mg/kg for mice and S50 mg/kg for
rats. The anticholinergic signs of mydriasis and eyes partially
closed were observed in both mice and rats. Mice were observed
with convulsion following an oral dose of 200 mg/kg. Rats were
observed with tremor, ataxia, dyspnea, and depression following an

_oral dose of 200 mg/kg.

r

Subacute Toxicologqy:

Mice

3-Month Dietary Prechronic Toxicity in CD-1 Mice (Study number
92046; Volume 5, Page 8 778). '

Testing Laboratory: Laboratoires Pfizer
Centre de Recherche
37401 Amboise Cedex
France

Study Started: May S, 1992
Study Completed: May 12, 1993

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

Animals: CD1 mice | CD1 (CR)BR], approximately 6 weeks
of age, were used in this study. Mean body weights were 30.43 g
for males and 21.94 g for females.

Drug Batch: Darifenacin-04 Batch number R7.

Methods: This study was intended as a dose range finding study to
assist in the identification of doses for a subsequent dietary
carcinogenicity study in mice. Mice received a diet supplemented
with darifenacin (hydrobromide salt) at levels equivalent to 25,
50, or 100 mg/kg/day for a period of 3 months (94 or 95 days). The
compound was mixed with the diet at concentrations that yielded
desired dose levels. Concentrations were adjusted weekly.
Controls received the unsupplemented diet over the same period.
There were 10 mice/sex/ group. Animals were observed daily for
clinical signs of toxicity except for mydriasis and partially
closed eyes. Mydriasis was examined using a diagnostic lamp
J on day 1, prior to treatment, and on days 8, 42, and 77 at
8.00 and 14.00 hr. Observations of partially closed eyes were
performed on day 2 at 14.00 hr and on days 2-8, 42, and 77 at 8.00
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and 14.00 hr. Body weight was measured weekly. Food consumption
was measured over periods of 7 days and water consumption was
determined over a 24 hr period once weekly. Blood for hematology
and clinical chemistry was collected at the end of treatment.
Twenty-four hr after the last dose, animals were killed and
subjected to gross examination. The heart, kidneys, and liver were
weighed. The eyes (with Harderian glands), heart, kidneys, liver,
lung, thyroid gland, and any tissues with gross abnormalities were
examined microscopically. Livers from control and 100 mg/kg/day
groups (5 mice/sex/group) were examined by electron microscopy.
Hepatic microsomal cytochrome P450 content was determined for 7
mice/sex/group. Using an additional 15 males/treatment group,
bloocd was collected on day 21 at 8.00, 12.00, 16.00, 20.00, and
24.00 hr for determination of plasma levels of darifenacin and
UK-148,993. Plasma was extracted with diethyloxide and drug levels
were measured using HPLC with UV absorbance.

Resultg:

1. Achieved Doses: The mean achieved intakes of darifenacin, based
upon weekly mean food consumption and mean body weights at the
start and end of the respective week, for the male 25, 50, and _
100 mg/kg/day treatment groups were 24.48 + 0.85, 48.77 + 2.33, and
98.57 + 4.55 mg/kg/day, respectively. Mean achieved intakes for
the female 25, 50, and 100 mg/kg/day treatment groups were 24.49 +
1.18, 49.40 £ 3.54, and 98.13 3 5.07 mg/kg/day, respectively. Drug
intakes were within 2% or less of intended dosages.

2. Observed Effects: Mydriasis occurred in a dose-dependent manner
for male and female mice receiving darifenacin. There were no
findings for the control group. The highest incidences of
mydriasis were as follows: 25 mg/kg/day, 3/10 wales and 3/10
females; 50 mg/kg/day, 7/10 males and 7/10 females; and 100 mg/kg/
day, 10/10 males and 10/10 females. There was an increased
incidence of partially closed eyes for animals receiving
darifenacin; although, the dose response relationship was
relatively flat. The incidence of partially closed eyes was as
follows: controls, 1/10 males and 1/10 females; 25 mg/kg/day, 5/10
males and 2/10 females; 50 mg/kg/day, 5/10 males and 3/10 females;
and 100 mg/kg/day, 6/10 males and 5/10 females. Mydriasis and
partially closed eyes are more than 1likely related to the
anticholinergic properties of the darifenacin.

3. Mortality: One female control died on day 56. This animal was
found to have multiple abscesses on the skin and lungs containing
gram positive cocci, hepatic sinusoidal leukocytosis, and gastric
hyperkeratosis. Death was attributed to a systemically
disseminated chronic bacterial infection occurring secondary to a
subcutaneous abscess on the lower jaw. One female of the 50 mg/kg/

day group died on day 95 due to anaesthesia used for blood
sampling.
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4. Body Weight and Food Consumption: Body weight gain was impaired
for male 100 mg/kg/day group and the female 50 and 100 mg/kg/day

groups. Body weights for the male controls on days 1 and 91 were
30.71 and 37.57 g, respectively. Body weight gains for the male
25, 50, and 100 mg/kg/day groups were 102.5, 94.6, and 63.9% of the
control, respectively. Body weights for the female controls on
days 1 and 91 were 22.09 and 25.54 g, respectively. Body weight
gains for the female 25, 50, and 100 mg/kg/day groups were 98.2,
78.7, and 78.0% of the control, respectively. There were no
treatment-related changes of food consumption. Water consumption
for male treatment groups was generally decreased to 75-87% of the
control throughout most of the treatment period:; however, there was
no consistent dose response relationship. Further, water
consumption was unchanged between female control and treatment
groups. :

4. Hematology: Red blood cell counts were increased and mean
corpuscular volume was decreased for the male 50 and 100 mg/kg/day
groups and hemoglobin levels were decreased for the female 25 and
100 mg/kg/day groups; however, these changes were small {<6%) and
have little biological significance. :

5. Blood Chemistry and Urinalysis: No treatment-related changes.’

6. Vital Signs and Physical Examination: No measurements were
performed.

7. Organ Weight: Relative liver weight was increased for the male
50 and 100 mg/kg/day groups and the female 100 mg/kg/day group.
Relative liver weights for male 50 and 100 mg/kg/day groups were
increased to 110.1 and 113.7% of the control (5.175%),
respectively. Relative liver weight for the female 100 mg/kg/day
group was increased to 111.6% of the control {5.885%),
respectively. The relative left kidney weight for the male 100 mg/
kg/day group was decreased to 89.9% of the control (0.965%). The
relative right kidney weight for the male 100 mg/kg/day group was
decreased to 93.4% of the control (0.981%).

8. Groass Pathology: A greyish discoloration of the Harderian
glands was observed for darifenacin treatment groups; although,
there was no response relationship. The incidence was as follows:
25 mg/kg/day, 1 male and 1 female; 50 mg/kg/day, 3 males and 2
females; and 100 mg/kg/day, 1 male.

9. Histopathology: There was an increased incidence of Harderian
hypersecretion in darifenacin treatment groups; however, a dose
response relationship was not present. Hypersecretion was
characterized by the intraluminal accumulation of pigmented
secretions. The scoring system for changes of the Harderian gland
was as follows: Grade 1, small accumulations of brown amorphous
material in several scattered alveoli; Grade 2, intraluminal
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accumulation of secretions and/or dilation of more than several,
but fewer than 20% of alveoli; Grade 3, 20-50% of alveoli affected;
and Grade 4, greater than 50% of alveoli affected. The incidence
for the control with a grade =2 was 1/4. For the 25, 50, and

100 mg/kg/day groups, the incidence of animals with grade =22 was
12/18, 17/18, 9/14, respectively. One female of the 100 mg/kg/day
group was observed with a follicular adenoma of the thyroid gland,
which is unusual for an animal of this age. Electron microscopic
examination of liver from the control and 100 mg/kg/day groups

(5 mice/sex/group) found that the liver from one female of the
100 mg/kg/day group had evidence of minimal proliferation of the
smooth endoplasmic reticulum.

Histopathological changes for mice receiving darifenacin in the
diet at 0, 25, 50, or 100 mg/kg/day for 3 months.

Histopathological Change o] 25 S0 100

M F M F M F M F
Harderian gland
-hypersecretion 0 4 10 8 9 9 7 7
-inflammation, chronic focal 0 0 0 1 b 0 ) 3
Kidney
-hyperplasia, tubular, focal 0 0 0 2 0 0 a 2
-hyperplasia, tubular, cystic |2 2 0 1 o 2 3 0
-vacuolation, tubular 0 4] 0 1 1 ¢ 0 0
Liver
-vacuclation, centrilobular 1 1 1 1 0 2 0 0
Thyreoid
-cyst 4 0 3 3 2 2 2 5
-adenoma, follicular 4] ] 0 v} 0] 0 0 1

10. Plasma Drug Levels: Plasma darifenacin and UK-~148,993 AUC
values were approximately proportional to dose for male mice.
Plasma drug levels for human volunteers following single oral doses
of 0.2 or 0.4 mg/kg were 34.8 and 75.7 ng.hr/mL. Human plasma AUC
values ranged from 19 to 8.9 times lower than the average level

observed for rats at 25 mg/kg, respectively; however, the
respective dose differential was 125 and 62.5-fold.
Plasma darifenacin AUC values for male mice that received

darifenacin in the diet at 25, 50, and 100 mg/kg/day.

Dose Darifenacin AUC UK-148,9%3 AUCA
mg/kg/day nghr/mL nghr/mL

25 574 768

S0 874 1440

100 4 1548 3528

€3 - ¥Vio
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A. There was insufficient plasma available for analysis of

UK-148,994 and one pool of residue samples per dose level was
constituted and analyzed. Plasma concentrations were found to be
32, 60, and 147 ng/mL at the 25, 50, and 100 mg/kg/day dose levels,

respectively. The corresponding AUC (C,, X 24) values were
calculated.

11. Liver Biochemistry: The specific content of hepatic microsomal
cytochrome P450 for the 50 and 100 mg/kg/day groups was increased
to 140.7 and 165.2% of the control, respectively.

Effect of darifenacin on hepatic microsomal cytochrome P450 content
in mice that received darifenacin in the diet at dose levels of 25,
50, or 100 mg/kg/day. Each represents the P450 content of a pool

of 7 livers/sex/group (Adapted from Sponsor’'s table on page
791/781) .

Dose Cytochrome P450 content

mg/kg/day nmoles P450/mg microsomal protein
Males Females

0 1.05 . 1.11

25 1l.24 1.18

50 1.48 1.56

100 l1.69 1.88

In a dose range finding study for the mouse carcinogenicity
study, mice received darifenacin in the diet at dose levels of 25,
50, and 100 mg/kg/day ‘for 3 months. The no effect level was 25 mg/
kg/day on the basis of impairment of body weight gain at doges of
50 and 100 mg/kg/day. The maximum tolerated dose was 50 mg/kg/day
for male mice and 25 mg/kg/day for female mice. There was no
treatment-related mortality. Body weight gain was impaired >10%
for the male 100 mg/kg/day group and the female 50 and 100 ng/kg/
day groups. The target organs of toxicity was the Harderian
glands. There was an increased incidence of Harderian gland
hypersecretion for darifenacin treatment groups; although, the dose
response relationship was flat. Hepatic cytochrome P450 levels
were increased in the 50 and 100 mg/kg/day groups; although,
histopathology and electron microscopy revealed no significant
changes. One female of the 100 mg/kg/day group was observed with
a follicular adenoma of the thyroid gland, which is unusual for an
animal of this age. Plasma AUC values for darifenacin and

UK-148,993 levels were approximately proportional to dose for male
mice.
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Rats

2-Week Intravenous Toxicity Study in Spragque Dawley Rats (Study No.

94029; Volume 10, Page 8 2730).

Testing Laboratory: Laboratoires Pfizer
Centre de Recherche

37401 Amboise Cedex
France

Study Started: March 17, 1994

Study Completed: September 30, 1994

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

Animals: Sprague Dawley rats ! CD(SD)BR], with an
approximate age of 7 weeks, were used in this study. Mean body
weights at the start of treatment were 276.5 g for males and
203.5 g for females.

Drug Batch: Darifenacin, Lot number R11.

Methods: Rats received darifenacin by the intravenous route at 0,
1.25, and 5.0 mg/kg/day for 14 consecutive days. There were 10
rats/sex/group. The vehicle was a 5% aqueous mannitol solution, pH
6.3. The dosing volume was 10 mL/kg. Animals were observed daily
for mortality. On days 1; 2, 7, and 14, rats were observed for
clinical signs of toxicity before treatment and 1 hr after dosing.
Body weight was measured on days -3, 1, 7, and 14. Food
consumption was measured over periods of 7 days, at days 7 and 14.
Water consumption was measured over 24 hr periods, at days 6 and
13. An ophthalmic exam was performed on the control and 5 mg/kg/
day groups prior to the start of treatment and at the end of the
treatment period. Blood was collected at the end of the study for
measurement of hematological and clinical chemistry parameters. A
urine sample was collected overnight (16.5 hr) at the end of
treatment for urinalysis. Using 5 supplementary rate/sex/treatment
group, blood was collected on day 14 at 0.5, 1, and 5 hr after
dosing for analysis of plasma levels of darifenacin and UK-148,993.
Quantities of darifenacin and UK-148,993 were determined by HPLC

using ultraviolet detection. At the treatment, animals were
sacrificed and subjected to a gross examination. Absolute and
relative organ weights for the adrenal gland, brain, heart,
kidneys, liver, spleen, and testes were measured. Sections for

histopathological analysis were collected from any tissues with
macroscopic abnormalities plus samples from major organs/tissues
(adrenal glands, aorta, brain, caudal vein, cervical lymph node,
colon, duodenum, epididymis, eyes/Harderian glands, heart, ileum,
.kidneys, liver, lung, mammary glands/skin, mesenteric lymph node,
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esophagus, ovaries, pancreas, pituitary gland, prostate, salivary
glands, sciatic nerve, spleen, sternum with marrow, stomach,
striated muscle thigh, testes, thymus, thyroid gland, trachea,
urinary bladder, and uterus).

Regultg:

1. Observed Effects: Mydriasis was observed for animals in both
the 1.25 and 5 mg/kg/day group from day 1 through the end of
treatment.

. 2. Mortality: One male from the 5 wmg/kg/day group died on day 10,

immediately following drug administration. Histopathological
analysis of the 1lung for this animal found a perivascular
eosinophilic infiltration, edema, and congestion. The cervical

lymph nodes were also found with edema and congestion. The sponsor
attributed the death to trauma from handling and unrelated to
treatment, as there were no clinical signs to prior to death.
Histopathological findings in the lung appear to be consistent with
trauma. For the 5 wmg/kg/day group, the only significant
histopathological findings were confined to the Harderian glands.

3. Body Weight and Food Consumption: There were no treatment-

related effects on body weight gain and food and water consumption.
Mean body weights for male controls on days 1 and 14 were 276.58
and 358.54 g, respectively. Body weight gains for the male 1.25
and 5 wmg/kg/day group were 111.04 and 102.59% of the control,
respectively. Mean body weights for female controls on days 1 and
14 were 205.18 and 227.67 g, respectively. Body weight gains for
the female 1.25 and S mg/kg/day group were 133.71 and 125.5% of the
control, respectively.

4. Hematology: There were no treatment-related changes of
hematological parameters.

5. Blood Chemistry: There were no treatment-related changes of
blood chemistry or urinalysis parameters.

6. Vital Signs and Phxsiéal Examination: The ophthalmic

examination found no treatment-related changes with regard to
ocular, corneal, or posterior segment abnormalities.

7. QOrgan Weighf: There were no treatment-related changes of
absolute or relative organ weights.

8. Gross Pathology: A dark or brown discoloration of the Harderian
glands was found for 2 males and 1 female of the & mg/kg/day group.



IND
Page 47

9. Histopathology: A treatment-related Harderian gland
hypersecretion was found for 6 males and 1 female of the S mg/kg/
day group. This histopathological change was characterized by a
minimal dilation of the acinar lumina by a brown, loose and
flocculent material. One female of the S mg/kg/day group was found
to be missing the right ovary and right uterine horn (i.e.,
congenital anomaly); although, this anomaly has no relationship to
treatment.

10. Plasma Drug Levels: Plasma AUC values for darifenacin were
proportional to dose. Plasma levels of the hydroxylated
metabolite, UK-148,993, were undetectable with a darifenacin dose
of 1.25 mg/kg/day; although, the metabolite was detected at a dose
of 5 mg/kg/day. There were no differences in AUC values for
darifenacin and UK-148, 993 between male and females rats.

Plasma C__, T x+ and AUC values for darifenacin with rats that
receivedmgériggnacin by the intravenous route at 1.25 or 5 mg/kg/
day.

Dose Craxs Hg/mL Tpaxe BRI AUCy s, #g.hr/mL
mg/kg/day

M F M F M F
1.25 0.13 0.126 0.5 0.5 0.226 0.22
5 0.608 0.598 0.5 0.5 1.114 1.008
Plasma C and AUC values for UK-148,993 with rats that

13 m 4 IT x‘
received d%rlfgnacin by the intravenous route at 1.25 or § mg/kg/
day. :

Dose Coaxr Hg/mL | To, hr AUCyss: Mg.hr/mL
mg/kg/day
M F M F M F
1.25 BLD* BLD - - - -
5 0.082 lo.072 0.6 0.6 0.216 0.186
A. Plasma UK-148,393 levels were bolow the limit of detection for

rats treated with a dose of 1.25 mg/kg/day .

Rats received darifenacin by the intravenous route at doses of
0, 1.25, or 5 mg/kg/day for 14 days. The no effect dose was 5 mg/
kg/day. The target organ of toxicity was the Harderian glands.
Harderian gland hypersecretion was observed for 6 of 10 males and
1 of 10 females in the 5 mg/kg/day group.
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A One-Month Gavage Study in Spraque Dawley Rats (Study number 89-
751-03; Volume 6, Page 8 927).

Testing Laboratory: Drug Safety Evaluation Department
Pfizer Central Research
Pfizer Inc.
Groton, CT 06340

Study Started: Octcber 30, 1989
Study Completed: July 27, 1990

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

Animalg: Male and female Sprague Dawley rats CD BR] were
used in this study. Animals were 8 weeks old at the start of the
study and mean body weights for male and female control rats were
329.5 and 210.9 g, respectively.

Drug Batch: Darifenacin-04 Bulk Lot Number RI1:

Methods: Rats received darifenacin by oral gavage at dose levels
of 0, 3, 10, and 50 mg/kg/day for 1 month (36-39 days}). Dose
selection was based upon a 14 day dose range finding study {(Study
number 89040) in which rats received darifenacin by oral gavage at
doses of 0, 10, 30, or 100 mg/kg/day for 14 days. The no effect
dose was 10 mg/kg/day. Mortality occurred for 3 females in the

100 mg/kg/day, apparently due to the anticholinergic properties of
the drug. The target organ of, toxicity was the Harderian glands,
in which dilations of the glandular acini and ducts with a brown-
pigmented hypersecretion were found to varying degrees in all
treatment groups. Dysphagia occurred in the 30 and 100 mg/kg/day
groups, which led to the presence of food within the esophagus.
Harderian gland hypersecretion and dysphagia may be related to the

anticholinergic properties of the drug. In the present study,
there were 10 rats/sex/group. The vehicle was 0.5% methylcellulose
(4000 cps) containing 0.1% polysorbate 80 (Tween 80). The 0.3 and

1.0 mg/mL concentrations were solutions and the 5.0 mg/mL
concentration was a suspension. The dose volume was 10 mL/kg. All
animals weré observed at least twice daily for mortality and
clinical signs of toxicity. Body weights and food consumption were
determined prior to the initiation of treatment and at weekly
intervals during the study. Ophthalmic examinations were performed
prior to the start of treatment and at the end of the study.
Animals were examined for pupillary dilation several times daily
uging a hand held indirect ophthalmoscope. Blood for hematology
and serum chemistry determinations and urine for urinalysis were
collected prior to treatment and on days 15-18 and 37-40. Blood
was collected on days 1, 19, and 30 at 1 and % hr after dosing for
determination of plasma drug concentrations. Drug quantities were
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determined by HPLC with UV detection. On days 37-40, after
overnight fasting, animals were sacrificed and subjected to a gross
examination. Organ weights for the kidneys, liver, and right and
left testes were determined. Sections for histopathological
analysis were collected from any tissues with macroscopic
abnormalities plus samples from major organs/tissues (adrenal
glands, aorta, brain, caudal vein, cervical lymph node, cervix,
colon, duodenum, epididymis, esophagus, eyes/Harderian glands,
heart, ileum, kidneys, liver, lung, mammary glands/skin, mesenteric
lymph node, esophagus, ovaries, pancreas, pituitary gland,
prostate, salivary glands, seminal vesicles, sciatic nerve, spinal
cord, spleen, sternum with marrow, stomach, striated muscle thigh,
testes, thymus, thyroid gland, trachea, urinary bladder, and
uterus) .

Results:

1. Observed Effects: Pupillary dilation occurred in all treatment
groups in a dose-dependent manner following daily dosing with
darifenacin. The degree of dilation for each treatment group was
as follows: 3 mg/kg/day, slight to moderate; 10 mg/kg/day, mostly
moderate; and 50 mg/kg/day, moderate to marked. No pupillary.
dilation was observed in control rats. Salivation was observed
within 2 min after dosing in the 50 mg/kg/day group on day 11 and
in the 10 mg/kg/day group on day 12 and continued until the end of
the study. No salivation was observed in the contrcl and 3 wmg/kg/
day groups. Females in the 50 mg/kg/day group on days 5-9 were
observed with reddish pigment staining arcund the orbit of each
eye, most likely chromodacryorrhea. Staining did not recur.

2. Mortality: There were no treatment-related mortalities. A
control female died on day 37 of the study. This animal was
injured on day 18 as a result of a dosing accident, which produced
a fluid filled sack in the right axillary region. The sack
developed into an abscess-like lesion, which ruptured on day 29;

however, this was reported to have no detrimental effect on the
animal.

3. Body Weight and Food Consumption: Body weight gain for male and
female rats treated with darifenacin at 50 mg/kg/day was impaired
by >10%. Mean body weights for control males on days 1 and 36 were
329.5 and 436.1 g, respectively. Body weight gains for male 3, 10,
and 50 mg/kg/day groups were 127.6, 108.2, and 81.8% of the
contreol, respectively. Mean body weights for female controls on
days 1 and 36 were 210.9 and 259.3 g, respectively. Body weight
gains for female 3, 10, and 50 mg/kg/day groups were 93.8, 91.7,
and 47.2% of the control, respectively. Food consumption for the
male 50 mg/kg/day group on day 29 was reduced to 84.8% of the
control (184.3 grams/week). Food consumption for the female 50 mg/
kg/day group on days 8 and 29 was reduced to 80.2 and 87.7% of the
control (123.4 and 135.4 gm/week), respectively.
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4., Hematology: There were no treatment-related changes for white
and red blood cell counts, hemoglobin, hematocrit, and platelet
counts. Mean corpuscular volume (MCV) and mean corpuscular

hemoglobin content (MCHC)for the female 50 mg/kg/day group on day
17 were decreased to 96.8 and 98.2% of control values (19.01, units
not specified, and 31.43%), respectively.

5. Blood Chemistry and Urinalysias: Triglyceride levels for the
female 50 mg/kg/day group at 15 and 37 days were elevated to 223.3
and 264.5% of controls (36.4 and 36.78, units were not specified),
respectively. Cholesterol levels for the female 50 mg/kg/day group
at days 15 and 37 were elevated to 135.8 and 139.3% of controls
(63.1 and 65.33, units were not specified), respectively. 5-
Nucleotidase activities for the female 50 mg/kg/day group on days
15 and 37 were increased to 141.7 and 135% of the controls (54.2
and 60.33, units were not specified), respectively. BUN levels for
the male 10 and 50 mg/kg/day groups were elevated above controls
prior to the initiation of treatment and continued to be elevated
above controls at days 15 and 37; however, these changes were: not

statistically significant and appear to have no relationship to
treatment. _ - ‘

In the urinalysis report, no treatment-related effects were’
reported for urinary volume, pH, or specific gravity. Line listing
for protein, glucose, ketones, bilirubin, blood, and urobilinogen
were scattered over several pages and difficult to follow in an
intelligent manner.

6. Ophthalmic Examination: An ophthalmic examination on day 33
. found no treatment-related changes.

7. Organ Weight: Absolute and relative liver weights were
increased for the male and female 10 and 50 ng/kg/day groups;
however, there were no corresponding histological changes.
Absolute liver weights for the male 3, 10, and 50 mg/kg/day groups
were increased to 107.5, 113.8, and 111.8% of the control

(10.92 g), respectively. Relative liver weights for the male 10
and 50 mg/kg/day groups were increased to 110.9 and 113.9% of the

control (2.66%), respectively. BAbsolute liver weights for the
female 10 and S0 mg/kg/day groups were increased to 105.9 and
109.9% of the control (6.29 g), respectively. Relative 1ljver

weights for the female 10 and S0 mg/kg/day groups were increased to
110 and 120.4% of the control (2.60%), respectively.

8. Gross Pathology: There were no treatment-related macreoscopic
lesions.
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9. Histopatholoqy: Acinar lumenal dilations of the Harderian
glands were reported for control and treatment groups; however, the
incidence and severity was significantly greater for males and
females of the 50 mg/kg/day group. Changes of the Harderian glands
were characterized by decreased cytoplasmic volume of the acinar
epithelial cells and increased lumenal space ({(dilation), which
often contained yellowish brown, granular pigmented secretory
material.

Histopathological changes for the Harderian glands in rats

receiving darifenacin by oral gavage at 0, 3, 10, or 50 mg/kg/day
for 1 month.

Tiassue/Organ 0 ‘ k! 10 50

M F M F M F M F

Harderian gland
-lumenal dilation, 5 3 3 1 2 7 9
acini

10. Plasma Drug Levels: Plasma drug levels were determined on days
1, 19, and 30. For the 3 mg/kg/day group, plasma drug levels were-
below the limit of detection. Plasma drug concentrations for male
and female rats treated with darifenacin at 10 and 50 wmg/kg/day
appeared to be approximately proportional to dose. There were no
differences in drug concentrations on days 1, 19, and 30. Plasma

drug concentrations appeared to be slightly higher in females than
males.

Plasma darifenacin concentrations (pg/mL) on days 1, 19, and 30 in
rats receiving darifenacin by oral gavage at 10 and 50 mg/kg/day.

Day Time after | 10 mg/kg/day 50 mg/kg/day
dosing
M F M F
1 1 0.04 0.062 0.256 0.320
S 0.13 0.052 0.202 0.436
19 1 0.01 0.04 0.328 0.335
5 0.326 0 0.18 '0.376
30 1 0.012 0.038 0.23 0.354
S 0.026 0.113 0.304 0.502

Rats received darifenacin by oral gavage at doses of 0, 3, 10,
and 50 mg/kg/day for 1 month (36-39 days). The no effect level was
10 mg/kg/day. There was no treatment-related mortality. The
target organ of toxicity was the Harderian glands, where an
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increased incidence of acinar lumenal dilaticn was found in the

50 mg/kg/day treatment group. Small increases (<15%) of absolute
and relative liver weights were found for the 10 and 50 mg/kg/day
groups; however, there were no corresponding histological changes.
For several parameters under blood chemistry and urinalysis, the
sponsor did not provide means and standard deviations. PFurther,

the individual 1line 1listings were scattered and difficult to
follow.

Effect of a 1 Month Dietary Administration to Rats of Darifenacin-

04 on Body Weight, Food Congumption, and the Incidence of Mydriagis
(Study No., 93042; Volume 11, Page 8 3110).

Testing Laboratory: Pfizer .
Centre de Recherche
Laboratoire Pfizer
37400 Amboise
France

Study Started: May 25, 1993
Study Completed: July 12, 1994

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

Animals: Sprague Dawley rats CD(SD)BR], with an age
of 6 weeks, were used in the study. Mean body weights were
206.2 g for males and 174.1 g for females.

Drug Bateh: Darifenacin-04, Batch number R7.

Methods: This dietary dose range finding study was used to assist
in the identification of doses for the rat carcinogenicity study.
Rats received a diet supplemented with darifenacin to result in an
average daily intake of 0, 10, 15, or 25 mg/kg/day for 27 days.

There were 10 rats/sex/group. Body weight and food consumption
were measured each week. Pupil size was examined prior to start of
treatment and after 1 and 4 weeks of treatment. Animals were

sacrificed without necropsy on day 28.

Resultsg:

1. Achieved Doses: Achieved doses were calculated based upon
weekly food consumption and mean body weights at the start and end
of each week. Achieved doses for male treatment groups were 9.19
+ 0.97, 13.48 + 1.78, and 22.89 + 2.39 mg/kg/day, respectively.

Achieved doses for female treatment groups were 9.10 + 0.56, 13.49
+ 0.74, and 22.58 + 1.59 mg/kg/day, respectively.
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2. Observed Effects: Mydriasis was cbserved on day 8 for 2 of 10
males and 5 of 10 females of the 15 mg/kg/day group and 4 of 10
males and 8 of 10 females of the 25 mg/kg/day group. On day 28,
mydriasis was observed for only 3 of 10 females of the 25 mg/kg/day
group.

3. Mortality: None.

4. Body Weight and Food Consumption: Body weight gains for the
male 25 mg/kg/day group and the female 15 and 25 mg/kg/day groups
were impaired by >10% as compared to controls. Body weights for
the male contreols on days 1 and 28 were 204.5 and 411.65 g,
respectively. Body weight gains for the male 10, 15, and 25 mg/kg/
day groups were decreased to 85.4, 92.1, and 76.4% of the control,
regpectively. Body weights for female controls on days 1 and 28
were 172.99 and 256.69 g, respectively. Body weight gains for the
female 10, 15, and 25 mg/kg/day groups were 91.0, 85.9, and 72.5%
of the control, respectively. Food consumption for the male 15 and
25 mg/kg/day groups was generally decreased by <10% during the
treatment period.

-

This dietary dose range finding study was used to assist in.
the identification of doses for the rat carcinogenicity study.
Rats received a diet supplemented with darifenacin to result in an
average daily intake of 0, 10, 15, or 25 mg/kg/day for 27 days.
Body weight gains for the male 25 mg/kg/day group and the female 15
and 25 mg/kg/day groups were impaired by >10%. Animals were
sacrificed without necropsy on day 28.

1-Month QOral Toxicity Study in Spragque-Dawley Rats: Repeat Study
with Bulk Produced by a New Synthetic Route (Study No. 94072;
Volume 11, Page 8 3146).

Testing Laboratory: Pfizer
Centre de Recherche

37401 Amboise Cedex
France

Study Started: August 10, 1994

Study Completed: June 20, 1995

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

Animals: Sprague-Dawley rats 'SD})BR]}, with an age
of 7 weeks at the start of treatment, were used in this study.
Mean body weights were 264.3 g for males and 199.5 g for females.

Drug Batch: UK 88,525-04, Batch number R101.
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Methods: Rats received darifenacin by oral gavage at doses of 0,
3, and 50 mg/kg/day for 1 month (29 or 30 consecutive days). There

were 10 rats/sex/group. The vehicle was 0.5% agueous methyl-
cellulose, 4000 cps, containing 0.1% Tween 80. The dosing volume
was 10 wmL/kg. Rats were observed daily in their cages for

mortality. Animals were observed for clinical signs of toxicity
once prior to the start of treatment (day -2} and then on days 1,
2, 3, 8, 15, 22, and 29 prior to dosing and at approximately 1 and
3 hr after dosing. Body weights were measured prior to treatment
(day -2) and prior to dosing on days 1, 8, 15, 22, and 29. Food
consumption was measured over 7 day intervals (i.e., days 1-8, 8-
15, 15-22, and 22-29). Water consumption was measured over periods
of 24 hr (i.e., days 6-7, 9-10, 16-17, and 23-24). An ophthalmic
examination was performed on the control and 50 mg/kg/day groups
prior to treatment (day -2) and on day 28. Blood was collected for
determination of hematological and clinical chemistry parameters at
the end of the study. Urine was collected at the end of the study
for urinalysis by placing animals in metabolism cages overnight (16
hr) . A supplementary group of S rats/sex/group received
darifenacin by oral gavage at 50 mg/kg/day for determination of
plasma levels of darifenacin and its hydroxylated metabolite,
UK-148,993. Blood was collected on days 1 and 22 at 1 and 5 hr
after dosing for determination of plasma levels of darifenacin and
UK-148,993. Plasma samples were extracted and quantities of
darifenacin and UK-148, 993 were determined by HPLC with ultraviolet
detection. Area under plasma concentrations versus time curves for
both compounds were determined by the trapezoidal rule using data
obtained at the 1 and 5 hr time points. These supplementary
animals were sacrificed on day 22 after blood collection without
gross examination. Animals from the main study group were
sacrificed and subjected to a gross examination. Absolute and
relative organ weights were determined for the adrenal glands,
brain, heart, kidneys, liver, spleen, and testes. Sections were
collected from tissues with macroscopic abnormalities plus sections
from the following tissues: adrenal glands, aorta, brain, cervical
lymph node, colon, duodenum, epididymis, eyes/Harderian glands,
heart, ileum, kidneys, liver, lung, mammary glands/skin, mesenteric
lymph node, esophagus, ovaries, pancreas, pituitary gland,
prostate, salivary glands, sciatic nerve, spleen, sternum with
marrow, stomach, striated muscle thigh, testes, thymus, thyroid
gland, trachea, urinary bladder, and uterus. Tissues from the
control and 50 mg/kg/day groups were subjected to microscopic

analysis. The Harderian glands were also examined in the 3 mg/kg/
day group.

Repgults:

1. Obsexved Effects: Mydriasis was observed in both the 3 and

50 mg/kg/day groups. Onset occurred within 1 to 3 hr after the
start of treatment. Mydriasis was observed at 24 hr after dosing
for the 50 mg/kg/day group. The incidence for the 3 mg/kg/day
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group ranged from 4/10 to 8/10 for males and 7/10 to 10/10 for
females. All male and female rats of the 50 mg/kg/day group were
observed with mydriasis. Chromodacryorrhea was observed beginning
on day 8 in the 50 mg/kg/day group with an incidence ranging from
3/9 to 5/9 for males and 5/10 to 6/10 (5/9) for females.
Chromodacryorrhea correlated with histopathological findings of
Harderian gland hypersecretion. Partially-closed eyes were
observed on days 1 and 2 in the 50 mg/kg/day group with an
incidence of 1/10 to 2/10 for males and 4/10 to 5/10 for females.

2. Mortality: Two animals in the 50 mg/kg/day group died during
the treatment period. One male (M201) in the 50 wmg/kg/day group
died on day 5, approximately 10 min after dosing. The death of
this animal was attributed to gavage error. One female (F701} of
the 50 mg/kg/day group died on day 23, about 24 hr after dosing.
Gross examination found discoloration of the lungs and Harderian
glands and compacted food within the esophagus. Histopathological
examination found the following: mild, multifocal hemorrhage in
the lung; hemorrhage in the thymus; Harderian gland hypersecretion;
and dilation of the esophagus, as the lumep was expanded by
ingesta. The death of this animals was considered treatment-
related and may have been caused by dysphagia.

3. Body Weight, Food Consumption, and Water Consumption: Body
weight gains for male and female rats of the 50 mg/kg/day group
were impaired by >10%. Food consumption was decreased during the
first week of treatment for the 50 mg/kg/day group. Water
consumption for the 50 mg/kg/day group was increased throughout the
treatment period. Body weights for the male controls on days 1 and
29 were 259.21 and 429.55 g, respectively. Body weight gains for
the male 3 and 50 mg/kg/day groups were 97.6 and 68.8% of the
control, respectively. Body weights for the female controls on
days 1 and 29 were 199.55 and 265.69 g, respectively. Body weight
gains for the female 3 and 50 mg/kg/day groups were 108.4 and 73.7%
of the control, respectively. During the first week of treatment,
food consumption for male and female rats of the 50 mg/kg/day group
was decreased to 89.3 and 82.7% of the control (31.56 and 22.90 g/
animal/day). Water consumption for male rats of the 50 mg/kg/day
group measured on days 7, 17, and 24 was increased to 150.8, 128.2,
and 145.2% of the control (30.79-47.20 g/animal/day). Water
consumption for female rats of the 50 mg/kg/day group measured on
days 7, 10, 17, and 24 was increased to 161.9%, 139.3, 1392.2, and
177.4% of the control (16.21-33.35 g/animal/day), respectively.

4. Bematology: For the male 50 mg/kg/day group, red blood cell
counts, hemoglobin levels, and the hematocrit were increased to
107.4, 106.0, and 106.6% of control values (RBC, 8.582 x 10%/mm’;
Hgb, 15.81 g/dL; and Hct, 47.12%), respectively. These changes
appear to be related to dehydration with subsequent
hemoconcentration. White blood cell counts for the female 50 mg/
kg{day group were increased to 112.7% of the control {(10.180 x
10%/mm®) . This change appeared to be the result of an increase in
monocyte counts to 153.8% of the control (0.156 x 103/mm’).
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5. Blood Chemistry and Urinalysis: Chloride levels for the male 3
and 50 mg/kg/day groups were increased to 102 and 107.3% of the
control (107.4 mmol/L), respectively. Chloride levels for the
female S50 mg/kg/day group were increased to 105% of the control
{110.80 mmol/L). The sponsor attributed these elevations of
chloride 1levels to interference by bromide in the salt with
measurement using an ion selective electrcde. Glucose levels for
the male 3 and 50 mg/kg/day groups were increased to 110.7 and
111.2% of the control (125.10 mg/dL), respectively. Albumin levels
for the male 50 mg/kg/day group were increased to 104.1% of the
control (34.8 g/L). Calcium levels for the female 50 mg/kg/day
group were increased to 103% of the control (104.4 mg/L).
Phosphate levels for the female 50 mg/kg/day group were increased
to 110.5% of the control (59.2 mg/L). Creatinine levels for the
female 3 and 50 mg/kg/day groups were decreased to 86.9 and 78.7%
of the control (0.61 mg/dL). Cholesterol levels for the female
50 mg/kg/day group were increased to 126.7% of the control

(73.4 mg/dL). Triglyceride levels for the female 50 mg/kg/day
group were increased to 140.3% of the control (34.7 mg/dL). For
the female 3 and 50 mg/kg/day groups, urinalysis found that urinary
volumes were increased and corresponding densities were decreased.
Urinary volumes for the female 3 and 50 mg/kg/day groups were.
increased to 148.8 and 236.8% of the c¢ontrol (13.3 L),
respectively. Urinary densities for the female 3 and 50 mg/kg/day
groups were slightly decreased to 95.1 and 98.9% of the control
(1.0225 g/mL) .

6. Vital Signs and Physical Examination: An ophthalmic examination
on day 28 for the 50 mg/kg/day group found incomplete pupillary
dilation for 6/9 males and 9/9 females. This finding appeared to
be a consequence of mydriasis.

7. Organ Weight: Changes in absolute or relative weights were
observed for several organ; however, there were no
histopathological correlations.

Brain: Relative brain weight for the male and female 50 mg/
kg/day groups were increased to 113.8 and 107.6% of the control
(0.530 and 0.828%), respectively.

Liver: Relative liver weight for the female 50 mg/kg/day
group was increased to 109.1% of the control (4.128%).

Adrenal: Relative adrenal gland weight for the female 50 mg/
kg/day group was increased to 127% of the control (0.0404%).

Spleen: Absolute spleen weight for the male 50 mg/kg/day
group was decreased to 82.5% of the control (0.7995 g).
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8. Grosg Pathology: A dark discoloration of the Harderian glands
was observed in the 50 mg/kg/day group for 10/10 males and 5/10
females. A dark discoloration of the periocular skin was observed
in the 50 mg/kg/day group for 1/10 males and 5/10 females.

9. Histopathology: Tissues from the control and 50 mg/kg/day
groups were subjected to microscopic analysis. The Harderian

glands were also examined in the 3 mg/kg/day group. The target
organ of toxicity was the Harderian glands, which showed minimal to
moderate hypersecretion in all animals of the 50 mg/kg/day group.
Hypersecretion was characterized by dilation of acini and ducts by
a granular to reticular, pigmented (golden-brown) material. The
cervical lymph node may also have been a target organ of toxicity
as plasmacytosis was observed for animals receiving 50 ng/kg/day.
An increased incidence of lung hemorrhage was observed for animals
receiving 50 wmg/kg/day.

Histopathological analysis of organs and tissues from rats that
received darifenacin by oral gavage at doses of 0 or 50 mg/kg/day
for 1 month. The Harderian glands were also examined in the 3 mg/
kg/day group. :

Organs/Tissues 0 wg/kg/day 3 mg/kg/day 50 mg/kg/day
Male Female Male Female Male Female

Harderian gland .

-hypersecretion 0 ¢ . C 0 10 10

Cervical node

-plasmacytosis o o] - - 2 3

Lungs

-hemorrhage 2 1 - - 5 2

Urinary bladder

-infiltration of 0 0. - - 2 0

mononuclear cells

Epididymisa

-inflammation 0 - - - 2 -

Liver .

-necrosis 0 0 - - 1 o

COion

-dilation 0 1] - - 1 1

Esophagus

-dilation 0 -10. - - 0 i*

*The female (F701) that died during the treatment period was found

to have a dilated esophagus, as the lumen was expanded by compacted
food.
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10. Plasma Drug Levelsg: For male rats that received darifenacin at
50 mg/kg/day, plasma AUC values for darifenacin and UK-148,993 were
similar on days 1 and 22. For female rats that received
darifenacin at 50 mg/kg/day, plasma AUC values for darifenacin and
UK-148,993 were higher on day 22 than on day 1. There were no
differences in plasma AUC values for darifenacin between male and
female rats on day 1; however, on day 22, values were higher for
females than males.

Plasma C and AUC values for darifenacin in rats that
recemved“ﬁ%rlfmna01n by oral gavage at a dose of 50 mg/kg/day for
1 month.

Day Cmax, pg/mL Tmax, hr AUC 5y, HY.hr/mi
Male Female Male Female Male Female
1 0.508 0.506 4.2 3.4 1.824 1.728
22 0.55¢6 0.%¢6 2.6 1 1.832 3.104
Plasma C Teax: and AUC values for UK-148,993 in rats that

rece1vedﬁ%ar1fenac1n by oral gavage at a dose of 50 mg/kg/day for
1 month.

Day Cmax, pg/mL Tmax, hr AUC, sy, Hg.hr/mL
Male Female Male Female Male Female

1 0.276 0.282 2.6 2.6 0.988 0.972

22 . 0.232 0.362 3.4 1 0.752 1.208

Rats received darifenacin by oral gavage at doses of 0, 3, and
50 mg/kg/day for 1 month. The no effect dose was 3 mg/kg/day. One
female of the 50 mg/kg/day group died on day 23, possibly due to
dysphagia. Histopathological examination found dilation of the
esophagus, as the lumen was expanded by ingesta. Body weight gains
for male and female rats of the 50 mg/kg/day group were impaired by
>10%. The target organ of toxicity was the Harderian glands, which
showed minimal to moderate hypersecretion in all animals of the
50 mg/kg/day group. Dysphagia may have been related to the
anticholinergic properties of darifenacin.
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Three Month Dietary Subchronic Toxicity in Sprague Dawley Rats
(Study number 92051; Volume 6, Page 8 1067).

Tegting Laboratory: Pfizer
Centre de Recherche

37401 Amboise Cedex
France

Study Started: July 7, 1992

Study Completed: September 9, 1993

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

Animals: Sprague Dawley rats [ CD(SD)BR],
approximately 6 weeks of age at the start of the study, were used
in this study. Mean body weights were 212.6 g for males and
171.1 g for females.

Drug Batch: UK 88,525-04 Batch number R7.

Methodsg: This study was intended as a dose range finding study to
assist in the identification of doses for a subsequent dietary
carcinogenicity study in rats. Rats were fed a diet supplemented
with the hydrobromide salt of darifenacin for a three month period
(93 or 94 days). Average daily intake was set at 0, 25, 50, or
100 mg/kg/day. There were 10 rats/sex/group. Rats were observed
daily for mortality and clinical signs of toxicity. The presence
or absence of mydriasis was determined on day 1, prior to the
initiation of treatment, and on days 4, 42, and 84. Examinations
for partially closed eyes and chromodacryorrhea were performed on
days 1 through 9 and on days 42 and 84. Body weights were measured
weekly. Animals were also examined for the presence of palpable
masses during weighing. Food consumption was measured over periods
of 7 days and water consumption was measured over periods of 24 hr
once weekly. On day 94, each rat was placed in a metabolism cage
with food and an overnlght sample of urine (16-16.5 hr} was
collected. At the end of the treatment period, blood samples were
collected for determination of hematological and clinical chemistry
parameters, and animals were sacrificed and subjected to a gross
examination. Absolute and relative heart, kidney, and liver
weights were determined. Tissues dlsplaylng any macroscopilc
abnormalities along with sections of the heart, kidneys, liver,
lung, thyroid gland and eyes (including Harderlan glands) were
collected for microscopic analysis. Additional sections of liver
were collected from 7 rats/sex/group for determination of
cytochrome P450 content and S rats/sex/group for electron
microscopy. On day 21 of the study, blood samples were collected
at 08.00, 12.00, 16.00, 20.00, and 24.00 hr from an additional 15
rats/sex/treatment group for determination of plasma levels of
darifenacin and UK-148,993. Plasma samples were extracted and

quantities of darifenacin and UK-148, 993 were measured by HPLC with
UV detection.
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Resultsg:

1. Achieved Doses: Achieved doses were calculated based upon
weekly food consumption and mean body weights at the start and end
of each week. Achieved doses for male treatment groups were 25.18
+ 1.75, 50.85 + 4.12, and 103.40 + 8.77 wmg/kg/day, respectively.
Achieved doses for female treatment groups were 24.66 + 1.80, 50.37
+ 4.85, and 100.91 + 13.24 mg/kg/day, respectively. The achieved
dose for the female 100 mg/kg/day group is questionable. 1In the
report, food consumption data for the female 100 mg/kg/day group
was only included for weeks 1-5. The sponsor reported that due a
marked incidence of spillage in this group, calculation of mean
food intake was unreliable from day 35 to the end of treatment.

2. Observed Effects: Treatment-related clinical signs consisted of
mydriasis, chromodacryorrhea, and partially closed eyes. Mydriasis
occurred with a dose-related incidence from day 4 to the end of the
treatment. The incidences for the 25, 50, and 100 mg/kg/day groups
were 2-3/20, 5-12/20, and 17-20/20, respectively. Partially closed
eyes were observed beginning on day 42 in the 25 mg/kg/day group,
day 7 in the 50 mg/kg/day group, and day 5 it the 100 mg/kg/day
group. The incidences for the 25, 50, and 100 mg/kg/day groups
were 1-4/20, 1-4/20, and 3-10/20, respectively. Chromodacryorrhea
was observed beginning on day 3 or 4 and occurred with a similar
incidence in all treatment groups. The highest incidences for the
25, 50, and 100 mg/kg/day groups were 13/20, 12/20, and 12/20,
respectively.

3. Mortality: One female from the 50 mg/kg/day group was found
dead on day 40 of the study. During the week preceding death, this
animal was observed with a hunched posture, dyspnea, and
significant reductions of food and water consumption and body
weight . The relationship of the death to treatment with

darifenacin is unclear due to the lack of mortality at 100 mg/kg/
day.

4. Body Weight, Food Consumption, and Water Consumption: Body

weight gain for all male and female treatment groups was impaired
by »10%. Further, food and water consumption were reduced in all
male and female treatment groups. Body weights for male controls
on days 1 and 91 were 208.48 and 575.95 g, regpectively., Body
weight gains for the male 25, 50, and 100 mg/kg/day groups were
reduced to 73.9, 65.1, and 50.3% of the control, respectively.
Body weights for the female controls on days 1 and 91 were 172.55
and 324.87 g, respectively. Body weight gains for female 25, 50,
and 100 mg/kg/day groups were reduced to 64.3, 51, and 33.9% of the
control, respectively. Food consumption for all male and female
treatment groups was consistently reduced throughout the treatment
period as compared to controls. The average weekly food
consumption throughout the treatment period for the male 25, 50,
and 100 mg/kg/day groups were reduced to 88.5, 86.7, and 82.8% of
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the control (29.485 g/animal/day), respectively. The average
weekly food consumption throughout the treatment period for the
female 25 and 50 mg/kg/day groups were reduced to 78.0, and 83.4%
of the control (22.344 g/animal/day), respectively. Food
consumption for the female 100 mg/kg/day group was only provided
from weeks 1 through 5. Water consumption was for all male and
female treatment groups was consistently reduced throughout the
treatment period as compared to controls. The average weekly water
consumption throughout the treatment period for the male 25, 50,
and 100 mg/kg/day groups were reduced to 90.6, 93.2, and 71.9% of
the control (33.73 g/animal/day). respectively. The average weekly
water consumption throughout the treatment period for the female
25, 50, and 100 mg/kg/day groups were reduced to 83.8, 79.5, and
66.4% of the control (29.327 g/animal/day), respectively.

5. Hematology: Red Dblood cell counts, hemoglobin levels, and
packed cell volume were mildly elevated in male treatment groups
due to apparent dehydration associated with decreased water intake;
although, no corresponding changes were observed for female
treatment groups. Red blood cell counts for the male 50 and

100 mg/kg/day groups were increased to 104.4, and 104.7% of the
control (9.3608 x 10% cells/mm’), respectively. Hemoglobin levels
for the male 25, 50, and 100 mg/kg/day groups were increased to
104.9, 106.1, and 107.3% of the control (15.83 g/dL), respectively.
Packed cell volume for the male 25, 50, and 100 mg/kg/day groups
were increased to 104.5, 104.7, and 107.1% of the control (45.87%) ,
respectively. Mean corpuscular volume for the female 25, 50, and
100 mg/kg/day groups were decreased to 97.3, 96.7, and 93.5% of the
control (53.04 fL), respectively. Mean corpuscular hemoglobin for
the female 25, 50, and 100 mg/kg/day groups were decreased to 96.8,
96.2, and 93.9% of the control (18.56 pg), respectively. Red blood
cell distribution width for the female 100 mg/kg/day group was
increased to 121.1% of the control (12.36%), respectively.

6. Blood Chemigtry and Urinalysis: Chloride levels for male and
female treatment groups were elevated, and sponsor has speculated
that bromide administered with darifenacin may have interfered with
the assay for chloride.

Males: There was no evidence of renal damage that might led
to elevated Cl° levela. Chloride levels for the male 50 and
100 mg/kg/day groups were increased to 113.8 and 132.8% of the
control (118.4 mmol/L), respectively. Alanine aminotransferase
activities for the male 25, 50, and 100 mg/kg/day groups were
increased to 121.2, 115.9, and 129.6% of the control (22.6 Iu/L),
respectively; although, only values for the 25 and 100 mg/kg/day
groups were significantly different. Calcium levels for the male
50 and 100 mg/kg/day groups were increased to 103 and 103.2% of the
control (100.8 mg/L), respectively. Protein levels for the male
25, 50, and 100 mg/kg/day groups were increased to 104.6, 106.3,
and 104.5% of the control (66.7 mg/mL), respectively. Urinalysis
found no significant changes in male treatment groups.
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Females: Chloride levels for the female 50 and 100 mg/kg/day
were increased to 111.5 and 131% of the control (117.5 mmol/L},
respectively. Aspartate aminotransferase activities for the 25,
50, and 100 mg/kg/day were increased to 121.2, 121.5, and 120.7% of
the control (38.6 IU/L), respectively. Alanine aminotransferase
and alkaline phosphatase activities for the female 100 mg/kg/day
group were increased to 132.5 and 149% of the control (20.0 and
83.7 IU/L), respectively. Phosphate levels for female 100 mg/kg/
day group were increased to 125.3% of the control (59.0 mg/L).
Glucose levels for the female 25, 50, and 100 mg/kg/day groups were
decreased to 91.7, 86.4, and 91.5% of the coatrol (129.7 mg/dL) ,
respectively. Albumin levels for the female 25, 50, and 100 mg/kg/
day groups were decreased to 94.7, 96.8, and 91.0% of the control
(37.8 mg/mL}, respectively; although, the value for the 50 mg/kg/
day group was not significantly different. The urinary pH level
for the female 100 mg/kg/day groups was increased to 110.3% of the
control {(pH 7.15).

7. Hepatic Cytochrome P450 Content: The hepatic cytochrome P450
content was increased in the male 25 and 100 mg/kg/day groups to

127 and 153% of the control. The increase for the male 25 mg/kg/
day group was regarded as not biologically significant due to
contamination of microsomes with haem from lysed red blood cells.
The hepatic cytochrome P450 content for the female 100 mg/kg/day
group was increased to 132.6% of the control.

Hepatic cytochrome P-450 content in rats that received darifenacin
at doses of 0, 25, 50, or 100 mg/kg/day for 3 months Seven rats/
sex/group were examined {(Adapted from sponsor’s table) .

Dose, mg/kg/day Male Female
0 0.77 0.46
25 0.98* 0.48
S0 0.83 0.55
160 1.18* 0.61

* p <0.05.

8. Organ Weight: Changes in relative heart, liver, and kidney
weights appear to be related to the significant impairment of
weight gain that occurred in all treatment groups.

Heart: Absolute heart weights for the male 50 and 100 mg/
kg/day groups were decreased to 86.2 and 76.2% of the control
(1.91 g), respectively. Relative heart weights for the male 25,
50, and 100 mg/kg/day groups were increased to 108.9, 110.9, and
111.7% of the control (0.350%), respectively. Absolute heart
weights for the female 25, 50, and 100 mg/kg/day groups were

decreased to 86.5, 82.3, and 77.6% of the control (1.261 g),
respectively.
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Liver: BAbsolute liver weights for the male 25, 50, and

100 mg/kg/day groups were decreased to 85.5, 86.3, and 81.7% of the
control (18.226 g}, respectively. Relative liver weights for male
50 and 100 mg/kg/day groups were increased to 110.6 and 119.3% of
the control (3.347%), respectively. BAbsolute liver weights for the
female 25, 50, and 100 mg/kg/day groups were decreased to 86.8,
83.4, and 85.9% of the control (10.274 g), respectively. Relative
liver weights for female S0 and 100 mg/kg/day groups were increased
to 110.2 and 124% of the control (3.454%), respectively.

Left Kidney: Absclute left kidney weight for the male 25, S50,
and 100 mg/kg/day groups were decreased to 91.1, 87.5, and 77.6% of
the control (2.005 g), respectively. Relative left kidney weights
for the male 25, 50, and 100 mg/kg/day groups were increased to
108.1, 111.9, and 113% of the control (0.370%), respectively.
Absolute left kidney weights for the female 25, 50, and 100 mg/kg/
day groups were decreased to 84.6, 79.2, and 79.2% of the control
(1.218 g), respectively. Relative left kidney weight for the
female 100 wmg/kg/day group was increased to 114.4% of the control
(0.410%) .

Right Kidney: Absolute right kidney weights for the male 25,
50, and 100 mg/kg/day groups were decreased to 88.9, 85.1, and
76.1% of the control (2.090 g), respectively. Relative right
kidney weights for the male 50 and 100 mg/kg/day groups were
increased to 109.1 and 110.9% of the «control (0.385%),"
respectively. Absolute right kidney weights for the female 25, 50,
and 100 mg/kg/day groups were decreased to 84.7, 81.2, and 80.7% of
the control (1.216 g), respectively. The relative right kidney
weight for the female 100 mg/kg/day group was increased to 116.3%
of the control (0.410%).

9. Grogsg Pathology: Grey or dark bilateral discoloration of the
Harderian glands was observed for 2 males of the 50 mg/kg/day group
and 2 males and 1 female of the 100 mg/kg/day group.

10. Histopathology: Treatment-related histopathological changes
were principally found in the 1liver and Harderian glands.
Microscopic analysis of the liver found centrilobular hypertrophy
in the 50 and 100 mg/kg/day groups, which were classified as
minimal (Grade 1). Electron microscopic analysis of livers from
the control and 100 mg/kg/day group found minimal proliferation of
the smooth endoplasmic reticulum in the centrilobular hepatocytes
of 2 of 5 males and 2 of S females in the 100 mg/kg/day group. At
doses of 50 and 100 mg/kg/day, generally >30-70% of alveoli in the
Harderian glands were affected.
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Histopathological changes for rats that received darifenacin at
doses of 0, 25, 50, or 100 mg/kg/day for 3 months.

Organ/Tisgue 0 25 50 100

M F M F M F M F
Liver
-centrilobular hypertrophy 0 0 0 o 2 0 6 5
-centrilobular vacuolation 0 0 0 0 1 2 2 1
Harderian Gland
-hypersecreticn 1 0 2 2 7 8 9 10
Thyroid
-Inflammation, chronic, focal | o o 0 0 0 0 2 1
-ectopic thymus ] 0 0 0 0 0 2 2 0
Lung )
-Osseocus metaplasia 0 1 o 2 4] 0 1 0
-foam cell foci ; 0 1 0 o 0] 4 0
Eye
-Retinal atrophy o] 0 0 0 o 0 1

11. Plasma Drug Levels: Plasma Crax @nd AUC values for darifenacin’
and UK-148,993 were approximately proportional to dose for both
males and females. Plasma Cpax @0d AUC values for darifenacin and
UK-148, 993 were greater in females than males. There no evidence
of saturation in the metabolic conversion of darifenacin to its
hydroxylated metabolite, UK-148,5993. Plasma drug levels for human
volunteers following single oral dosezs of 0.2 or 0.4 mg/kg were
34.8 and 75.7 ng.hr/mL. Human plasma AUC values ranged from 66 to
39 times lower than the average level observed for rats at 25 mg/

kg, respectively; however, the respective dose differential was 125
and 62.5-fold.

Plasma C and AUC values for darifenacin in rats that received
darifenacin at doses of 25, 50, and 100 mg/kg/day for 3 months.

Dose Ceax, Dg/mL AUCu ., ngh/mL
mg/kg/day

Male Female Male Female
25 80 209 1500 3128
50 231 236 4168 5202
100 416 688 B534 15420
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.Plasma C and AUC values for UK-148,993 in rats that received
darifenacin at doses of 25, 50, mg/kg/day for 3 months.

Dose Caax» Dg/mL AUCy, ., ngh/mL

mg/kg/day

Male Female Male Female

25 63 101 716 1360

50 128 165 2174 2870

100 243 427 4446 7710

Rats received darifenacin in the diet at doses of 0, 25, 50,
or 100 mg/kg/day for 3 months. Mortality occurred for 1 female in
the 50 mg/kg/day group; although, its relationship to treatment was
unclear. Based upon impairment of weight gain, a no effect dose
was not established. Body weight gain was impaired by >10% in all
treatment groups; although, decreased weight gain appeared to
correlate with decreased food and water consumption. Organ
toxicity was minimal at all doses. The target organs of toxicity
were the liver and Harderian glands. Hepatic centrilobular
hypertrophy was found in rats that received darifenacin at doses of
50 and 100 mg/kg/day. An increased incidence of Harderian gland’
hypersecretion was found in all treatment groups. Plasma Chax and
AUC values for darifenacin and UK-148,993 were approximately
proportional to dose for both males and females. Plasma Crax and
AUC values for darifenacin and UK-148,993 were greater in females
than males. Based upon the correlation of impaired weight gain
with decreased food consumption, the maximum tolerated dose was
100 mg/kg/day for both male and female rats.

Dogs

2-Week Intravenous Toxicity Study in Beagle Dogs (Study No. 94028;
Volume 10, Page 8 2563).

Testing Laboratory: Laboratoires Pfizer
Centre de Recherche
37401 Amboise Cedex
France

Study Started: March 24, 1994
Study Completed:

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

September 27, 1994

Animalg: Beagle dogs, approximately 10 months old, were used in
this study. On the first day of treatment, mean body weights for

male and female dogs were 12.2 and 10.0 kg, respectively.
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Drug Batch: Darifenacin, Lot number R11.

Methods: Beagle dogs received darifenacin by the intravenous route
at doses of 0, 0.5, and 2.5 mg/kg/day for 2 weeks (14 or 15 days).
There were 3 dogs/sex/group. The vehicle was a 5% aqueous mannitol
solution, pH 6.3. The dosing volume was 5 mL/kg. During the
treatment period, animals were observed daily for mortality and
clinical signs of toxicity, once prior to dosing and approximately
1 hr after dosing. Body weights were measured prior to treatment
and on treatment days 1, 7, and 13. An ophthalmic examination was
performed for animals of the control and 2.5 mg/kg/day groups prior
to treatment and on day 8. Cardiovascular parameters, including
heart rate, systolic blood pressure, and electrocardiogram, were
measured prior to treatment and on day 5 or ¢ (a baseline reading
was taken 24 hr after the previous dose and a test reading was
taken 1 hr after dosing}. The electrocardiogram was recorded while
the dog was in a normal standing position using three standard
bipolar limb leads I, II, and III, and three augmented unipolar
limb leads, aVR, aVL, and aVF. The P and QRS durations, PQ and QT
intervals, and P amplitude were recorded. Blood was ccllected for
determination of hematological and clinical chemistry parameters
prior to treatment on days -31, -14, and -1 and on treatment day 1.
Urine was collected overnight (16.5 hr) for urinalysis prior to
treatment on day -2 and on treatment day 14. Blood was collected
on day 9 at 0.5, 1, and 5 hr after dosing for determination of
plasma levels of darifenacin and UK-148,993. Plasma was extracted
and quantities of darifenacin and UK-148,993 were determined by
HPLC using ultraviolet detection. Animals were sacrificed and
subjected to a gross examination. Organ weights were determined
for the adrenal glands, brain, heart, kidneys, liver, ovaries,
spleen, and testes. Microscopic analysis was performed with
tissues displaying macroscopic abnormalities plus sections of the
following organs/tissues (adrenal glands, aorta, brain, cephalic
vein, cervical lymph node, colon, duodenum, epididymis, esophagus,
gall bladder, heart, ileum, kidneys, liver, 1lung, mammary
glands/skin, mesenteric lymph node, esophagus, ovaries, pancreas,
pituitary gland, prostate, salivary glands, sciatic nerve, spinal
cord, spleen, sternum with marrow, stomach, striated muscle,

testes, thymus, thyroid gland, trachea, urinary bladder, and
uterus) .

Results:

1. Observed Effects: Treatment-related observed effects included
mydriasis, and dryness of the mouth and/or nose. The incidences of
wydriasis for the male 0, 0.5, and 2.5 mg/kg/day groups were 0 of
3, 0 to 2 of 3, and 0 to 3 of 3, respectively. The incidences of
mydriasis for the female 0, 0.5, and 2.5 mg/kg/day groups were 0 of
3, 0 of 3, and 0 to 3 of 3, respectively. Other ophthalmic changes
are discussed below. The incidences of dry mouth and/or dry nose
for the male 0, 0.5, and 2.5 mg/kg/day groups were 0 of 3, 0 to 3
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of 3, and 0 to 3 of 3, respectively. The incidences of dry mouth
and/or dry nose for the male 0, 0.5, and 2.5 ng/kg/day groups were
0 of 3, 0 to 2 of 3, and 0 to 3 of 3, respectively. These observed
effects were consistent with the anticholinergic properties of
darifenacin.

2. Mortality: None,

3. Body Weight and Food Consumption: Body weights were decreased
for the male and female 0.5 and 2.5 mg/kg/day groups. Body weights

for the male controls on days 1 and 13 were 12.07 and 12.10 kg,
respectively, which yielded a net change of 0.03 kg or a 0.25%
increase of initial weight. For the male 0.5 and 2.5 mg/kg/day
groups, net changes were -0.03 (0.24% loss of initial weight) and
-0.70 kg (5.70% loss of initial weight), respectively. Body
weights for the female controls on days 1 and 13 were 10.07 and
10.00 kg, respectively, which yielded a net change of -0.07 kg or
a 0.7% loss of initial weight. For the female 0.5 and 2.5 mg/kg/
day groups, net changes were -0.73 (7.35% loss of initial weight)
and -0.33 kg (3.32% loss of initial weight), respectively. Food
intake was reduced for the male and female 0.5 and 2.5 mag/kg/day
groups. ’

4. Hematology: Fibrinogen levels for the male 2.5 mg/kg/day group
on day 15 were increased to 121.2% of the control (2.077 g/L) .
Monocyte counts for the female 0.5 and 2.5 mg/kg/day groups on day
15 were increased to 146.8 and 159.2% of the control (0.427 x

10° cells/mm) ; although, this difference was only significant for
the 2.5 mg/kg/day group.

5. Blood Chemistry and Urinalxéis: K' levels for the male 2.5 mg/
kg/day group on day 15 were increased to 111.3% of the control

(3.80 mmol/L). Alanine aminotransferase activities for the male
0.5 and 2.5 mg/kg/day groups on day 15 were increased to 128.2 and
143.6% of the control (26.00 IU/L), respectively, although, this
difference was only significant for the 2.5 mg/kg/day group. Urea
levels for the female 2.5 mg/kg/day group on day 15 were increased

to 125.8% of the control (31.00 mg/dL). BRilirubin levels for the
female 2.5 mg/kg/day group on day 15 were increased to 150% of the
control (0.080 mg/dL). There were no treatment-related changes

found with urinalysis,

6. Vital Signs and Physical Examination: An ophthalmic examination
on day 8 found that the pupillary reflex for male and female dogs
that received darifenacin at 2.5 mg/kg/day was absent. The
pupillary reflex was normal for control animals. One male of the
2.5 mg/kg/day group had bulbar conjunctiva. Heart rate for the
2.5 mg/kg/day group on day 5, 1 hr after dosing, was mildly
increased to 109.6% of the control (112.7 bpm}). There were no
treatment-related changes of systolic blood pressure or
electrocardiographic parameters (i.e., the P and QRS durations, PQ
and QT intervals, and P amplitude).
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7. Organ Weight: There were no treatment-related changes of
absolute and relative organ weights. Relative liver weights were
increased for the male and female 2.5 mg/kg/day groups; although,
these changes were not statistically significant.

8. Gross Pathology: There were no treatment-related gross
pathological findings.

9. Histopathology: Microscopic changes in the stomach were found
for two males (M21 and M23) of the 2.5 mg/kg/day group, which
consisted on a chronic, multifocal gastric inflammation located in
the pyloric zone. For one male (M21), these changes were
associated with chronic, multifocal vasculitis in the same region.
Inflammation was also found in the ileum for this animal. For the
other male (M23), the gastric inflammation occurred concomitantly
with bacterial overgrowth.

Histopathological changes for dogs that received darifenacin by the
intravenous route at doses of 0, 0.5, and 2.5 mg/kg/day for 2
weeks.

Organ/Tissue ' 0 . |.o.5 2.5

M F M F M F
Stomach
~inflammation o 0] 0 1 2 1]
-hemorrhage o 0 0 e 1 0
-vasculitis [} 0 0 o] 1 0
Ileum )
-Inflammation 0] 0 0 0 1 0
Ducdenum
-inflammation 0 o} 0 v} 0 1

10. Plasma Drug Levels: Plasma AUC values for darifenacin and its
hydroxylated metabolite, UK-148,993, were approximately
proportional to dose. There were no significant differences in AUC
values between male and female dogs. The T wvalues for UK-148,993
at doses of 0.5 and 2.5 mg/kg/day were 1 and 5 hr, respectively,

which, as expected, lag behind the T.ax fOr the parent compound,
darifenacin.

Plasma T __, Cpaxs and AUC values for darifenacin in dogs that
received“garifenacin by the intravenous route at doses of 0.5 and
2.5 mg/kg/day for 2 weeks.

Dose Tpx: hr Craxs H4g/mL AUCy 5.5, pahr/mL
mg/kg/day

Male Female Male Female Male Female
0.5 0.5 0.5 0.17 0.14 0.41 0.34
2.5 0.5 0.5 0.88 1.11 2.73 3.06
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Plasma T cC .,

& max

received darifenacin by the
2.5 mg/kg/day for 2 weeks.

and AUC values for UK-148,993

in dogs that
intravenous route at doses of 0.5 and

Dose Tm, hr Cm, #g/mL AUCDJ-S[II'I plghr/mL
wg/kg/day

Male Female Male Female Male Female
0.5 1 hr 1 hr 0.087 0.077 0.36 0.30
2.5 5 hr S hr 0.25 0.33 0.96 1.35

Dogs received darifenacin by the intravenous route at doses of
0, 0.5, and 2.5 mg/kg/day for 2 weeks. The no effect dose was
0.5 mg/kg/day. There was no mortality. The target organ of
toxicity was the stomach. Two males of the 2.5 mg/kg/day group
were observed with a chronic, multifocal gastric inflammation
located in the pyloric zone.

A One Month Gavage Study in Beagle Dogs-Dose Levels: 0, 1, 4, or

16 mg active moiety/kg/day (Protocol No. 89-751-02; Volume 7, Page
8 1614). : .

Testing Laboratory: Drug Safety Evaluation Department
Pfizer Central Research

Pfizer Inc.

Groton, CT 06340
Study Started: October 31, 1989
Study Completed: July 30, 1990

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

GLP

Animals: Male and female purebred beagle dogs, approximately 9-10
months old, were used in this study. Mean body weights for male

and female controls at the start of treatment were 10.7 and 9.2 kg,
respectively.

Drug Batch: Darifenacin-04 Bulk lot number R1.
Methods: Beagle dogs received darifenacin by oral gavage at doses
of 0, 1, 4, and 16 mg base/kg/day for 1 month (36 consecutive
days). Dose selection was based upon a 2 week range finding study
(Study number 89039) in which beagle dogs received darifenacin by
the oral route at 0, 8, 15, or 30 mg/kg/day. The no effect level
was 8 mg/kg/day. Mortality occurred for 1 male treated with 30 mg/
kg/day. The pharynx for this animal was partially blocked with
chewed food pellets. Histopathological analysis of the lung found
a multifocal, suppurative broncho-pneumonia consistent with
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inhalation pneumonia related to regurgitation and subsequent
inhalation of food. Regurgitation of chewed and undigested food
pellets occurred in all treatment groups; however, there was only
1 episode for the 8 mg/kg/day group, while several episodes
occurred for 2 or more animals treated with 15 or 30 mg/kg/day.
Regurgitation of food and the presence of food within the esophagus
was attributed to dysphagia, which may be related to
anticholinergic properties of darifenacin. In subsequent studies,
food was moisten before presentation to animals to minimize
problems related to dysphagia. In the present study, there were 3
dogs/sex/group. The vehicle was 0.5% methylcellulose (4000 cps)
containing 0.1% polysorbate 80 (Tween 80). The 1 and 4 mg/mL
concentrations were solutions and the 16 mg/mlL concentration was a
suspension. The dosing volume was 1 mL/kg. Dosing began over a 4
day period with the 16 mg/kg/day group starting first, followed by
.the 4 mg/kg/day, 1 mg/kg/day, and control groups. Dogs were
observed at least twice daily for clinical signs of toxicity. Body
weights were measured prior to the start of treatment, on days 1
and 8, and at weekly intervals thereafter. Food consumption was
monitored daily and a notation was made if the animal consumed <75%
of its ration. Electrocardiographic tracings *(leads I, II, III,
avR, aVL, aVF, and CV,.LL)and indirect systolic blood pressure
recordings were obtaineé from conscious animals twice prior to the
start of treatment and at the end of treatment. Vital signs (heart
rate, respiratory rate, and rectal temperature) were obtained twice
prior to start of treatment and on days 1, 15, and 36 (prior to
dosing and at 2 hr after dosing) . Ophthalmic exams were performed
once prior to the start of treatment and at the end of treatment.
Pupillary dilation was monitored daily using a flashlight.
Hematology, serum chemistry, and urinalysis parameters were
measured twice prior to the start of treatment and on days 12-16

and 27-31. For measurement of plasma drug concentrations, blood
was collected on days 1, 15, and 30 at 1, 3, 5, 7, and 24 hr after
dosing. Drug quantities were determined using HPLC with
ultraviolet detection. The assay limit of detection ranged from
L 3 pg/mL. Animals were sacrificed on day 37 and
subjected to a gross examination. Absolute organ weights were
determined for both kidneys, liver, and testes. Microscopic

analysis was performed with tissues displaying macroscopic
abnormalities plus sections of the following organs/tissues
(adrenal glands, aorta, brain, colon, ducdenum, epididymis,
esophagus, eye, gall bladder, heart, ileum, jejunum, kidneys,
liver, lung, mammary glands/skin, mesenteric lymph node, ovaries,
pancreas, pituitary gland, prostate, salivary glands, spinal cord,
spleen, sternum with marrow, stomach, testes, thymus, thyroid
gland, trachea, urinary bladder, and uterus).
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Regults:

1. Obgerved Effects: Dogs from all treatment groups were observed
with a dose-related pupillary dilation throughout the treatment
period. Sporadic episodes of emesis were observed for 2 dogs of
the 1 mg/kg/day group (1 episode/dog during the treatment period),
2 dogs of the 4 mg/kg/day group (1 episode/dog during the treatment
period), and all 6 dogs of the 16 mg/kg/day group (1-3 episodes/dog
during the treatment period}. No feces were observed for any
animals of the 16 mg/kg/day group during the first 4-6 days of
treatment; the first stool passed for 3 of these animals were dry.
Difficulty swallowing was observed for two females of the 16 mg/kg/
day group on day 9 and one female of the 4 mg/kg/day group on day
10. Difficulty inserting the gavage tube was observed for one of
these females of the 16 wg/kg/day group on day 10. Excessive
salivation was observed on days 7-12 for S of 6 animals of the

16 mg/kg/day group and on day 36 for 3 of 6 of these animals. On
day 27, 1 female of the 16 mg/kg/day group was observed to be
dehydrated and taking shallow, rapid breaths. This animal was
given extra water and by day 29, hydration and breathing returned
to normal; however, by day 36, this animal was again taking shallow
rapid breaths. N

2. Mortality: None.

3. Body Weight and Food Consumption: There were no treatment-
related effects on body weight gain. Initial and final mean body

weights for the male controls were 10.7 and 10.2 kg, respectively,
yielding a net change of -0.5 kg or a 4.7% loss of initial body
weight. Net change in body weights for the male 1, 4, and 16 mg/
kg/day groups were 0, -0.6 (6.12% loss), and -0.2 (2.13% loss) kg,
respectively. Initial and final mean body weights for the female
controls were both 9.2 kg, yielding a net change of ¢ kg. Net
change in body weights for the female 1, 4, and 16 mg/kg/day groups
were 0.5 (6.17% increase), -0.3 (3.26% loss), and -0.3 (4.11% loss)
kg, respectively.

4. Hematology: White blood cell differential counts, mean
corpuscular volume, wmean corpuscular hemoglobin, and mean
corpuscular hemoglobin content were determined; however, the
sponsor did not provide mean or standard deviation values for this
data. Further, the data was scattered over several pages making
any sort of review impossible. A number of small changes in
hematological parameters were observed for the male 16 mg/kg/day
group. White blood cell counts for the male 16 mg/kg/day group on
day 27 were increased to 133.3% of the control (8.10). Red blood
cell counts, hemoglobin levels, and hematocrit for the male 16 mg/
kg/day group on day 12 were decreased to 88.6, 92,1, and 90.1% of
the control (7.60, 16.83, and 51.50%), respectively.
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5. Blood Chemigtry and Urinalygis: Globulin levels and the albumin
to globulin ratio were determined and urinalysis was performed;
however, the sponsor did not provide mean or standard deviation
values for this data. Further, the data was scattered over several
pages making any sort of review impossible. A number of small
changes in serum chemistry parameters were observed for the male
and female 16 mg/kg/day groups.

Males: Total protein levels for the male 16 mg/kg/day group
on days 12 and 27 was decreased to 89.8 and 92.6% of the control
(6.57 and 6.23}, respectively. Sorbitol dehydrogenase activity for
the male 16 mg/kg/day group on day 12 was decreased to 76.7% of the
control (10.00).

Females: Alanine aminotransferase and aspartate amino-
transferase activities for the female 16 mg/kg/day group were
increased to 153.5 and 159.5% of control values (28.67 and 29.67),
respectively; however, these changes were not statistically
significant.  Na® levels for the female 16 mg/kg/day group on day
27 were decreased to 96.9% of the control (150.67). Ca** levels for
the female 16 mg/kg/day group on day 27 were decreased to 96.1% of
the control (11.13).

6. Vital Signse, Physical Examination, and Ophthalmic Examination:

Vital Signs: Body temperature was determined; however, the
sponsor did not provide mean or standard deviation values for this
data. Further, the data was scattered over several pages making
any sort of review impossible.

Electrocardiographic Examination: Heart rate, the RR
interval, and systolic blood pressure were determined; however, the
sponsor did not provide mean or standard deviation values for this
data. Further, the data was scattered over several pages making
any sort of review impossible. On day 1, two hr after drug
administration, heart rate for the male and female 16 mg/kg/day
groups were increased to 132.6 and 144.2% of the controls (118.2
and 114.7 beats/min). On day 36, two hr after drug administration,
heart for the male 4 and 16 mg/kg/day groups were increased to
142.4 and 127.4% of the control (106.7 beats/min) .

Ophthalmic Exam: From the 4 mg/kg/day (1 male and 1 female)
and the 16 mg/kg/day (1 male and 1 female) groups, a white to
yellow ocular discharge was observed. The discharge persisted for
2 days for the 2 animals of the 4 ng/kg/day group and for 4 days
for the 1 male of the 16 mg/kg/day. For the female of the 16 mg/
kg/day group, the discharge began on day 8 and persisted throughout
the treatment period. Both eyes of this female of the 16 mg/kg/day
group as well as the right eye of the male frow the same group, had
a sunken appearance and surface vessels on the sclera were
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ruptured. Final ophthalmic examinations for these two animals of
the 16 mg/kg/day group found mild corneal edema and a moderate
accumulation of mucoid material. The two animals of the 4 mg/kg/
day group had mild to moderate accumulations of mucoid material.

7. Organ Weight: Relative liver weight for the male and female
16 mg/kg/day groups were increased to 119.5 and 137.8% of
respective controls (29.86 and 28.54%).

8. Gross Pathology: There were no treatment-related gross
pathological lesions. ,

9. Histopathology: There were no treatment-related
histopathological lesions.

10. Plasma Drug Levels: Plasma drug levels for dogs that received
a dose of 1 mg/kg/day were undetectable con days 1, 15, and 30. On
days 1, 15, and 30, plasma AUC values for dogs treated with 4 mg/
kg/day were similar. On days 1 and 15, plasma AUC values for dogs
treated with 4 and 16 mg/kg/day were approximately proportional to
dose. On day 30, plasma AUC values for male and female dogs
treated with 16 mg/kg/day were 7.45-'and 6.73 times corresponding
values at 4 mg/kg/day, respectively. '

Plasma darifenacin T Cpaxs and AUC values for male dogs that

received darifenacinlg§ the oral route at 4 and 16 mg/kg/day for 1
month.

Day 4 wg/kg/day 16 mg/kg/day
Tax Cax AUC{0-7) | Tpa Croas AUC(0-7)
hr Hg/mL pohr/mL hr ug/mL pghr/mL
1 1.67 0.6 2.2 1 2.0 9.6
15 1.67 0.7 3.3 5 1.5 9.8
30 1 0.6 - 2.4 1 3.7 17.9
Plasma darifenacin T Chx+ and AUC values for female dogs that

received darifenacinﬂg§ the oral route at 4 and 16 mg/kg/day for 1
month. . _

Day 4 mg/kg/day 16 mg/kg/day
i Coas AUC(0-7) | T, Crrax AUC(0-7)
hr ug/mL pghr/ml hr pg/mL pghr/mL
1 1.67 0.2 0.9 1 1.8 9.3
15 1.67 0.5 2.2 3.67 1.3 6.7
30 1.67 0.3 1.5 1 2.5 10,1
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Dogs received darifenacin by oral gavage at doses of 0, 1, 4,
and 16 mg/kg/day for 1 month. The no effect dose was 4 mg/kg/day.
There was no treatment-related mortality. A target organ of
toxicity was not identified. Relative liver weights were increased
for the male and female 16 mg/kg/day groups; although, there were
no corresponding histological changes. No feces were observed for
any animals of the 16 mg/kg/day group during the first 4-6 days of
treatment. Difficulty swallowing (i.e., dysphagia) was observed
for 2 females of the 16 wmg/kg/day group. Final ophthalmic
examinations for two animals of the 16 mg/kg/day group found mild
corneal edema and a moderateée accumulation of muccid material.

Chronic Toxicity:

Rats

6 Month Oral Toxicity in Sprague Dawley Rate (Study number 92028;
Volume 7, Page 8 1245). :

Testing Laboratory: Laboratoires Pfizer
Centre de Recherche
37401 Amboise Cedex
France

Study Started: March 19, 1992
Study Completed: March 30, 1993

GLP _Requirements: A statement of compliance with the GLP
.reqgulations and quality assurance unit was included.

Animals: Sprague Dawley rats VAF-CD(SD)BR]},
approximately 7 weeks of age at the start of the study, were used.
Mean body weights were 267 g for males and 203.2 g for females.

Drug Batech: Darifenacin-04 Batch number R7.

Methods: Rats received darifenacin by oral gavage at dose levels
of 0, 3, 10, or 30 mg/kg/day for 6 months (181-183 days). There
were 20 rats/sex/group. The vehicle was methylcellulose, 4000 cps,
as a 0.5% (w/v) aqueous solution containing 0.1% (w/v) Tween 80.
The dose volume was 5 mL/kg. Animals were observed daily for
mortality or clinical signs of toxicity. The first 10 animals of
each group were selected for observation of pupil size (absence or
presence of mydriasis) at 1 and 5 hr after dosing on days 1 and 2,
weekly during the first month, and then monthly. These same 10
animals/group were observed for chromodacryorrhea, salivation, and
partially closed eyes. From days 1-5, these observations were
performed at 0.5, 1, 3, 5, and 7 hr after administration. From day
9, these cbservations were performed weekly during the first month,
and monthly thereafter. For chromodacryorrhea and partially closed

74
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eyes, observations from day 9 to the end of the study were
performed at 1 and 5 hr after dosing. For salivation, observations
were performed immediately and at 5 min after dosing. If an animal
died within this group of 10, it was replaced. Body weight was
recorded weekly. Food consumption was measured over periods of one
week except when animals were subjected to blcocod collection. Water
consumption was measured wonthly over periods of 24 hr. An
ophthalmic examination was performed on control and 30 mg/kg/day
groups prior to the initiation of treatment and at the end of the
study (days 173-174). . Blood for hematology and clinical chemistry
determinations and urine for urinalysis were collected at days 63,
126, and 182. Twenty-four hr after the last dose, animals were
sacrificed and subjected to a gross examination. Organ weights for
the adrenal glands, brain, heart, kidneys, liver, spleen, and
testes were reported. Sections were collected from tissues with
macroscopic abnormalities plus sections from the following tissues:
adrenal glands, aorta, brain, cervical lymph node, colon, duodenum,
epididymis, esophagus, eyes/Harderian glands, heart, ileum,
kidneys, liver, lung, mammary glands/skin, mesenteric lymph node,
esophagus, ovaries, pancreas, pituitary gland, prostate, salivary
glands, sciatic nerve, spleen, sternum with marrow, stomach,
striated muscle thigh, testes, thymus, thyroid gland, trachea,
urinary bladder, and uterus. Five additional rats/sex/group were’
used for determination of plasma levels of darifenacin and the
hydroxylated metabolite of darifenacin, UK-148,993. On day 176,
blood was collected at 1, 3, 5, and 24 hr after dosing. Plasma was
extracted with diethyl ether and quantities of darifenacin and
UK-148,993 were determined by HPLC with UV absorbance.

Results:

1. Obgerved Effects: Treatment-related clinical signs consisted of
mydriasis, chromodacryorrhea, partially <c¢losed eyes, and
salivation. These signs occurred in a dose-dependent manner and
were generally not found in control animals. Mydriasis appeared in
all treatment groups within 5 hr after dosing on day 1.
Chromodacryorrhea and partially closed eyes appeared after day 5 in
the 3 and 10 mg/kg/day groups and after day 4 in the 30 mg/kg/day
group. Salivation appeared after day 5 in the control and 3 mg/kg/
day groups and after day 2 in the 10 and 30 mg/kg/day groups. The
highest incidence of mydriasis. for each treatment group was as
follows: 3 mg/kg/day, 2/10 males and 4/10 females; 10 mg/kg/day,
10/10 males and 10/10 females; and 30 mg/kg/day, 10/10 males and
10/10 females. The highest incidence of chromodacryorrhea for each
treatment group was as follows: 3 mg/kg/day, 4/10 males and 2/10
females; 10 mg/kg/day, 4/10 males and 3/10 females; and 30 mg/kg/
day, 10/10 males and 6/10 females. The highest incidence of
partially closed eyes for each treatment group was as follows:

3 mg/kg/day, 2/10 males and 1/10 females; 10 mg/kg/day, 5/10 males
and 1/10 females, and 30 mg/kg/day, 5/10 males and 2/10 females.
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The highest incidence of salivation for each group at 5 min after
dosing was as follows: Control, 1/10 males and 0/10 females, 3 mg/
kg/day, 5/10 males and 2/10 females; 10 mg/kg/day, 9/10 males and
6/10 females; and 30 mg/kg/day, 9/10 males and 9/10 females.

2. Mortality: Mortality occurred in the 30 mg/kg/day group for 1
male (day 66) and 4 females (days 31, 44, 72, and 150). The cause
of death was unknown; although, it was definitely related to
darifenacin treatment. All animals were observed with pulmonary
congestion; although, this is a relatively common finding in dead
animals.

3. Body Weight and Food and Water Consumption: Body weight gains
for the male 30 mg/kg/day group and the female 10 and 30 mg/kg/day
groups were by >10%. Water consumption for the 10 and 30 mg/kg/day
groups was generally increased over control levels. Mean body
weights for the male controls on days 1 and 181 were 265.85 and
642.01 g, respectively. Body weight gains for the male 3, 10, and
30 mg/kg/day groups were 110, 100.15, and 85.3% of the control,
respectively. Mean body weights for the female controls on days 1
and 181 were 201.68 and 361.35 g, respectively.” Body weight gains
for the female 3, 10, and 30 mg/kg/day groups were 102.15, 89.6,
and 79.2% of the control, respectively. There were no treatment-
related changes of food consumption for male or female treatment
groups. Water consumption for the male 10 mg/kg/day group on days
113-114 and 169-170 and the male 30 wmg/kg/day group on days 57-58,
113-114, and 169-170 was increased to 147.5-177.4% of the control
(22.78-31.75 mL). Water consumption for the female 10 mg/kg/day
group on days 85-86 and the female 30 mg/kg/day group on days 5-6,
57-58, 85-86, 113-114, and 169%-170 was increased to 121.7-178.9% of
the control (23.36-36.67 mL).

4. Hematology: White blood cell counts for the female 30 mg/kg/day
on days 126 and 182 were increased to 119.7 and 125.6% of the
control (8.601 and 9.012 x 103/mm’). Neutrophil counts for the
female 30 mg/kg/day group on day 182 were increased to 150.6% of
the control (1.5389 x 10°/mm’®). Monocyte counts for the female

30 mg/kg/day group on days 126 and 182 were increased to 123 and
161% of the control (0.364-0.403 x 10°/mm’), respectively.
Hemoglobin and red blood cell counts were slightly increased (<5%)
for the female 30 wmg/kg/day group on days 126 and 182 (HGR, 15.19-
15.32 g/dL: and RBC, 8.355-8.361 x 10%/mm®) .

5. Blood Chemigtry and Urinalysis:

Males: Chloride levels for the male 30 mg/kg/day on days 63,
126, and 182 were increased to 105.5, 116.5, and 106.9% of the
control (110.5-112.8 mmol/L), respectively. Chloride levels for
the male 10 mg/kg/day group on day 126 were increased to 104.7% of
the control (110.5 mmol/L) . Glucose levels on days 126 and 182

were decreased to 89.9 and 88.9% of the control (153.1-163.3 mg/
dL) , respectively.
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Urinalysis revealed only small and sporadic changes that did
not appear to have any relationship to darifenacin treatment.

Females: Chloride levels for the female 30 mg/kg/day on days
63, 126, and 182 were increased to 103.3, 112.7, and 103.2 of the
control (112.1-115.8 mmol/L), respectively. Chloride levels for
female 10 mg/kg/day group on day 126 were increased to 103.5% of
the control (112.1 mmol/L). Phosphate levels for the female 30 ng/
kg/day group on days 63, 126, and 182 were increased to 108.9,
115.2, and 10%9.1% of the control (49.3-57.6 mg/L), respectively.
Potassium levels for the 30 mg/kg/day group on days 126 and 182
were increased to 106.8 and 107% of the control (3.92-3.97 mmol /L),
respectively. Potassium levels for the 10 mg/kg/day group on day
126 were increased to 105% of the control. Alkaline phosphatase
levels for the 30 mg/kg/day group on days 126 and 182 were
increased to 141.7 and 136.1% of the control (49.6-57.7 I1U/1),
respectively. Alkaline phosphatase levels for the 10 mg/kg/day
group on day 126 were increased to 125.3% of the control
(57.7 IU/L). Aspartate aminotransferase (ASAT) activity for the
female 30 mg/kg/day group on days 126 and 182 were decreased to
64.6 and 60.9% of the control (63.0-70.3 IU/L), respectively. ASAT
activity for the 10 mg/kg/day group on days 126 and 182 was
decreased to 71.7 and 62.5% of the control, respectively; although,
the change at day 182 was not significant. ASAT activity for the
3 mg/kg/day group was decreased to 65.55 and 80.9% of the control;
although, the change at day 182 was not significant.

Urinalysis revealed only small and sporadic changes that did
not appear to have any relationship to darifenacin treatment.

6. Ophthalmic Examination: There were no treatment-related

ophthalmic changes.

7. Organ Weight: Several small changes in absolute and relative
organ weights were found in the 30 mg/kg/day group; however, there
were no corresponding histological changes. For the male 30 mg/kg/
day group, there were small increases (<10%) in relative weights
for liver, brain, and testes, that appeared to be related to
decreased body weight gain. Similarly, small increases (<10%) of
relative liver weights for the female 10 and 30 mg/kg/day groups
appeared to be related to decreased body weight gain. For the male
30 mg/kg/day group, there were small decreases (10-15%) in absolute
weight for the spleen and right adrenal gland.

8. Gross Pathology: A dark or reddish discoloration of the
Harderian glands was found for a few animals of each treatment
group as follows: 3 mg/kg/day (1 male and 1 female); 10 mg/kg/day
(2 males and 2 females); and 30 mg/kg/day (2 males and 3 females).
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9. Histopathology: Bacterial overgrowth in the non-glandular

stomach, characterized by a granular, blue layer adherent to the
superficial keratin was observed in 2 males and 11 females from the
30 mg/kg/day group. This change may be related to decreased
gastric motility and decreased acid secretion produced by
darifenacin. An increased incidence of Harderian gland
hypersecretion, characterized by dilation of the glandular lumen
and a brown-speckled secretion sometimes containing cellular
debris, was found in the 10 and 30 mg/kg/day groups. The incidence
of Harderian gland hypersecretion with a grade 22 (230-70% of acini
affected) was as follows: Control, 0; 3 mg/kg/day, 1; 10 mg/kg/
day, 17; and 30 mg/kg/day, 33. Tumors found in the study were as
follows: a pituitary adenoma in a female of the 10 mg/kg/day
group, an astrocytoma in a contreol male, and mammary
adenocarcinomas in a control female and a female of the 10 mg/kg/
day group.  These tumors do not appear to have any relationship to
darifenacin treatment.

Incidence of histopathological changes for rats that received
darifenacin by oral gavage at dose levels of 0, 3, 10, or 30 ng/
kg/day for 6 months. There .were 20 rats/sex/gtoup.

organ/Tissue 0 3 ‘ 10 30

M F M F M F M F
Stomach
-bacterial growth 0 0 0 0 c 0 2 11
Harderian gland )
-hypersecretion 2 1 1 2 14 9 18 20
ovary
-cyst o 1 0 2 Q 2 0 |3
Uterus
-dilation o i o 1 0 5 0 4
Progtate
-inflammation 12 0 0 0 2 o} 4 0
Mammary gland
-adenocarcinoma 0 1 o 0 Q 1 0 0
Pituitary gland
-cholesterol cleft 2 0 Y 0 2 0 4 0
-adenoma 0 0 o] 0 0 1 0 o]
Brain
-degen. of optic nerve |0 2 0 1 2 1 0 1

-astrocytoma I o 0 0 0 ¢] 0 0
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10. Plagma Drug Levelg: Plasma AUC values for darifenacin and
UK-148,993 in male treatment groups were approximately proportional
to dose. For female treatment groups, the AUC wvalues for
darifenacin and UK-148,993 at 30 mg/kg/day were 20-24 and 6.7-8.2
times values observed at 3 and 10 mg/kg/day, respectively. AUC
values for male treatment groups relative to corresponding female
groups varied with dose.

Plasma AUC values for darifenacin and UK-148,993 in male and female
rats that received darifenacin by oral gavage at dose levels of 3,
10, or 30 mg/kg/day for 6 wmonths.

AUC ¢\, 3 mg/kg/day 10 mg/kg/day 30 mg/kg/day
#g.hr/mL

M F M F M ¥
Darifenacin | 0.112 0.082 0.326 0.246 0.958 1.65
UK-148,993 0.04 0.044 0.216 0.13 0.786 1.07

Rats were treated with darifenacin by oral gavage at doses of
0, 3, 10, or 30 mg/kg/day for 6 months. The nd effect dose was
10 mg/kg/day. Mortality occurred at 30 mg/kg/day for 1 male and 4
females; however, the cause of death was unknown. The target
organs of toxicity were the stomach and the Harderian glands.
Bacterial overgrowth in the non-glandular stomach was observed in
2 males and 11 females from the 30 mg/kg/day group. An increased
incidence of Harderian gland hypersecretion was found in the 10 and
30 mg/kg/day groups.

Dogs

Six Month Oral Toxicity in Beagle Dogs (Study No. 92029; Volume 8,
Page 8 1715).

Testing Laboratory: Pfizer
Centre de Recherche

37401 Amboise Cedex
France

Study Started: April 15, 1992
Study Completed: August 3, 1993

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

Animals: Male and female beagle dogs, 8 to 11 months old, were

used in this study. Mean body weights for male and female dogs
were 9.9 and 7.8 kg, respectively.
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Drug Batch: Darifenacin-04 R7.

Methods: Beagle dogs received darifenacin by the oral route of
administration in gelatin capsules at doses of 0, 1, 3, or 10 mg/
kg/day for 6 months (183 or 184 days). Animals were observed twice
daily for general appearance, consistency of stools, behavior,
posture, vomiting, estrus in females, and treatment-related
effects. Pupil size and pupillary reflex were regularly examined
with a diagnostic Starlite lamp. A full clinical examination was
performed prior to the start of treatment and at the end of
treatment. Rectal temperature was measured prior to the start of
treatment and weekly from week 13 to the end of the study. Body
weight was measured weekly. Food consumption was estimated daily.
An ophthalmic examination was performed prior to the start of
treatments and days 57-59 and 181-183. Cardiovascular parameters
(i.e., electrocardiogram, systolic blood pressure, and heart rate)
were examined twice prior to the start of treatment and during
treatment weeks 5, 13, and 25 at both 24 hr after the previous dose
and 2 hr after dosing. Electrocardiograms were recorded using six
leads, standard bipolar limb leads, I, II, and III, and augmented
unipolar limb leads, aVR, aVL, and aVF. Blocd was collected for
determination of hematological and clinical chemistry parameters at.
three times prior to treatment and on days 62, 84, 125, and 184.
Urine was collected over a 16.5 hr period for urinalysis. Blood
for measurement of plasma concentrations of darifenacin and its
hydroxylated metabolite, UK-148,993 was collected on days 15 and
177 at 1, 3, 5, 7, 11, and 24 hr after dosing. Quantities of
darifenacin and UK-148,993 were measured in separate HPLC agsays
using ultraviclet detection. Animals were sacrificed 24 hr after
the last dose and subjected to a gross examination. Organ weights
for the adrenal glands, brain, heart, kidneys, 1liver, ovaries,
spleen, and testes were measured. Sections were collected tissues
showing any wmacroscopic abnormalities plus samples from major
organs/tissues (adrenal glands, aorta, brain, cervical lymph node,
colon, duodenum, tail of epididymis, eyes, gall bladder, heart,
ileum, kidneys, liver, lung, mammary gland/skin, mesenteric lymph
node, esophagus, ovaries, pancreas, pituitary, prostate, salivary
gland, sciatic nerve, spleen, stomach, sternum with muscle,

striated muscle, testes, thymus, thyroid gland, trachea, urinary
bladder, and uterus.

Deviations from the protocol included the following: a male
in the 1 mg/kg/day group (M13) was not dosed on days 8 and 9 due to
surgery for reduction of paraphymosis, and a male in the 10 mg/kg/

day group (M31) was not dosed on days 16-19 due to marked body
weight loss.
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Resgults:

1. Observed Effects: Observed effects included mydriasis, dryness
of the mouth, emesis, regurgitation, and changes to the conjunctiva
and cornea. Ocular effects are discussed below. Dryness of the
mouth was observed for all animals of the 10 mg/kg/day group from
days 14 to 182. The incidence of dryness of mouth in the 1 mg/kg/
day group ranged from 0 to 4 animals, and in the 3 mg/kg/day group
ranged from 0 to 8 (n = 8 for both groups). During the first 12
days of treatment, an increased incidence of emesis, regurgitation,
and reduced food intake were observed in the 3 and 10 mg/kg/day
groups. The incidence of emesis during days 1-12 for the 3 mg/kg/
day group ranged between 1 and 5 animals, and for the 10 mg/kg/day
group ranged between 2 and 7 animals. The incidence of
regurgitation during days 1-12 for the 3 mg/kg/day group ranged
from 3 to 8 animals, and for the 10 mg/kg/day group ranged from 4
to 7 animals. Emesis, regurgitation, and reduced food intake
appear to be related to dysphagia induced by darifenacin. The
incidence and frequency of emesis and regurgitation were lowered
after day 12 when food was moistened before distribution.

2. Mortality: One male of the 10 mg/kg/day group died on day 83 of
the study. A few days before death, the animal was depressed and
prostrate with clinical signs of dyspnea, titubation, blood
discharges from the anus, hypothermia, and dehydration.
Histopathological analysis of the lungs found a necro-hemorrhagic
bronchopneumonia with numerous colonies of bacteria. For the
intestines, predominantly the caecum, there was an acute
superficial necrotizing enteritis accompanied by lymphoid atrophy.
Death appeared to be related to an inhalation prieumonia, a severe
enteritis, and a prerenal uremic syndrome. The sponsor considered
the death to be unrelated to treatment; however, the death may have
been caused by treatment-related difficulties in swallowing food
(i.e., dysphagia) and subsequent aspiration of food into the lungs.
Kidney damage was indicated by elevated plasma levels of urea
(309 mg/dL}), creatinine (2.4 mg/dL), and phosphate (139 mg/L) and
decreased levels of Na* (124 mmol/L) and CL° (75 mmol/L).
Historical control values were as follows: urea, 33.7 mg/dL;
creatinine, 0.75 mg/dL; phosphate, 52.8 mg/L; Na*, 147.2 mmol/L;
and C1°, 110.8 mmol/L.

3. Body Weight and Food Congumption: Body weight gain for the 3

and 10 mg/kg/day groups was impaired by »10%. The sgponsor
attributed impaired body weight gain to. difficulties swallowing
food (i.e., dysphagia) from days 1-12; however, body weight gain
did not recover for these two groups by the end of the 6 month
treatment period. Food intake during the first 12 days was reduced
for 1-2 animals of the 3 mg/kg/day group and 3-5 animals of the

10 mg/kg/day group. Mean body weights for the male controls on
days 1 and 182 were 10.09 and 11.86 kg, respectively. Body weight
gains for the male 1, 3, and 10 mg/kg/day groups were 89.8, 43.6,
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and 63.0% of the control, respectively. Mean body weights for the
female controls on days 1 and 182 were 7.66 and 8.75 kg,
respectively. Body weight gains for the female 1, 3, and 10 mg/kg/
day groups were 93.1, 48.7, and 38.0% of the control, respectively.

4. Hematology: A number of small changes (<10%) were noted for
hematological parameters, principally in the 10 mg/kg/day group;
however, changes were sporadic and not evident at the end of
treatment. '

5. Blocod Chemistry and Urinalysis: A number of small changes
(<10%) were noted in blood chemistry parameters, principally for

the 10 mg/kg/day group; however, changes were sporadic and not
evident at the end of treatment. Phosphate levels for the female
10 mg/kg/day group from days 62-184 were increased to 115-143% of
the control (39.0-44.5  wg/L); however, the change was only
significant at 184 days. No treatment-related changes were found
with urinalysis.

6. Vital Signs, Physical Examination, and Ophthalmic Examination:

Ophthalmic Examination: Mydriasis was observed in all animals
of the 10 mg/kg/day group beginning on day 1 from 0.5-5 hr after
dosing. Beyond day 2, this sign persisted for 24 hr. Mydriasis
was observed occasionally in the 3 mg/kg/day group for 1 of 8
animals and occurred from 1-5 hr after dosing. The pupillary
reflex was diminished in 4 of 8 animals from the 3 mg/kg/day group
and abolished in all animals of the 10 mg/kg/day groups.
Conjunctival redness was observed for 1 of 8 animals in the control
group at the end of study, 4 of 8 animals in both the 1 and 3 mg/
kg/day groups after 3 months and persisted to the end of treatment,
and 7 of 8 animals in the 10 mg/kg/day group after 3-56 days and
persisted to the end of treatment. Redness was accompanied by a
muco-purulent discharge for 1 male and 4 females of the 10 mg/kg/
day group. At the end of treatment, corneal edema was observed in
the 3 mg/kg/day group for 1 of 4 females, and in the 10 mg/kg/day
for 1 of 4 males and 4 of 4 females. Keratitls (i.e., wvascular
infiltration in the cornea) was observed for 3 of 4 females in the
10 mg/kg/day group. Photophobia (i.e., half-closed eyes and
resistance to ophthalmic examination) was observed for 2 of 4
females in the 10 mg/kg/day group.

Cardiovascular Examination: There were no treatment-related
effects on heart rate, systolic blcod pressure, and
electrocardiographic tracings. For the control group, 1 male was
observed with ventricular premature complexes during weeks 5 and
25, and one female was observed with marked sinus arrhythmia and
sinus pause at weeks -1 and 13. For the 1 mg/kg/day group, 1 male
was observed with marked sinus arrhythmia and sinus pause during
week 13, and 1 female was observed with second degree
atrioventricular block prior to dosing during both weeks 5 and 13.
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This female of the 1 mg/kg/day group was found to also have marked
sinus arrhythmia and sinus pause before dosing during week 5.

Rectal Temperature: There were no treatment-related effects
on rectal temperature.

7. Organ Weight: Changes in liver and spleen weights were cbserved
for the 10 mg/kg/day group.

Liver: Absolute liver weight for the male and female 10 mg/
kg/day groups were increased to 127.4 and 117.2% of the control
(287.7 and 247.2 g), respectively. Relative liver weight for the
male and female 10 mg/kg/day groups were increased to 141.9 and
125.3% of the control (2.498 and 2.889%), respectively.

Spleen: Absolute and relative spleen weight for the female
10 mg/kg/day group was decreased to 64.4 and 68.3% of the control
(74.2 g and 0.868%).

Heart: Absolute heart weight for the female 10 mg/kg/day
group was decreased to 84.6% of the control (76.4 g); however, no
change was noted for the relative weight, suggesting the decreased
absolute weight was related to impaired body weight gain.

8. Grosas Pathology: No treatment-related changes were reported.
9. Histopathology: Treatment-related changes were observed for the

eye. The conjunctivae was observed with hyperplasia of the
epithelium and infiltration of lymphocytes and plasma cells into
the subepithelium. Corneal changes consisted of hyperplastic
epithelium with infiltration of lymphocytes and the presence of
small neovessels in the stroma. These effects appeared to be due
to an inhibition of lacrimal gland secretion by this
anticholinergic agent. Esophageal inflammation may be related to
difficulties in swallowing as well as emesis and regurgitation.
For the 50 mg/kg/day group, the following histopathological changes
were observed with an incidence of one: spleen atrophy, pituitary
inflammation, and colon atrophy. Enteritis was found in the ileum
and caecum for the male of the 10 mg/kg/day group that died.
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Histopathological changes for dogs treated with darifenacin at
doses of 0, 1, 3, and 10 mg/kg/day for 6 months. Changes denoted
with an asterisk are for a male of the 10 mg/kg/day group that died
on day 83.

Organ/Tissue o] 1 3 10

M F M F M F M F

Eye
-keratoconjunctivitis 1 3
-conjunctivitis 1 1

Skin
-fibrosis, focal 1 1

Esophagus
-inflammation, 0 0 1 1 1 i 0 2
chronic, focal

Lung
-bronchopneumonia 0 ¢ 0 0 0 1 1+ 0

Heart

inflammation, chronic,
focal

~-myocarditis
-myocardial fibrosis
-epicarditis, focal
-~endocardiosis
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10. Plasma Drug Levelg: Plasma concentrations of darifenacin and
its hydroxylated metabolite, UK-148,993, were determined on days 15
and 177. On days 15 and 177, plasma AUC and C _, values for
darifenacin were proportional to dose. Plasma AUC and C__ values
for darifenacin on day 177 were greater than those observed on day
15. On days 15 and 177, plasma AUC and C . values for UK-148,993
were proportional to dose. Plasma AUC an values for
UK-148,993 on day 177 were slightly greater gﬁan those observed on
day 15. There were no significant differences in plasma AUC and
Cpax Values between male and female dogs for either darifenacin or
UK-148,993 on days 15 or 177.

Plasma Imx, Chaxs @nd AUC values for darifenacin on day 15 for dogs
receiving darifenacin at doses of 1, 3, or 10 mg/kg/day.

Dose Tmax, hr Cmax, ug/mL AUC, 1wy Hghr/mL
mg/kg/day

Male Female Male Female Male Female
1 3 4.5 0.04 0.08 0.21 0.31
3 4 5 0.20 0.17 1.31 1.13
10 4 7 0.73 0.60 5.97 4.51
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Plasma T, , C.,. and AUC values for darifenacin on day 177 for dogs
rece1v1ng dar1fenac1n at doses of 1, 3, or 10 mg/kg/day.
Dose Tmax, hr Cmax, upg/mbL AUC, 1. pghr/mL
mg/kg/day
Male Female Male Female Male Female
1 3 1.5 0.15 0.10 0.83 0.47
3 2 1 0.29 0.55 2.01 2.28
10 3 3 0.68 1.19 7.22 9.24
Plasma T,, and AUC values for UK-148,993 on day 15 for dogs
receiving dafm%enacin at doses of 1, 3, or 10 mg/kg/day.
Dose Tmax, hr Cmax, ug/ml AUC, 4, HGhr/mL
mg/kg/day
Male Female Male Female Male + Female
1 7 7 0.05 0.05 0.27
3 3 4.5 0.24 0.19 1.55
10 6.5 6.5 0.62 ‘lo.51 4.72
Plasma T, , and AUC values for UK-148,993 on day 177 for dogs
receiving dar1¥enacin at doses of 1, 3, or 10 mg/kg/day.
Dose Tmax, hr Cmax, upg/mhL AUC ;. Hghr/mL
wg/kg/day
Male Female Male Female Male Female
1 2 2 0.11 0.09 0.84 0.58
3 3.5 2 0.22 0.33 1.84 2.24
10 ' 3.67 4 0.65 0.76 5.72 6.96

Beagle dogs received darifenacin by the oral route of
administration in gelatin capsules at doses of 0, 1, 3, and 10 mg/
kg/day for 6 months. The no effect dose was 3 mg/kg/day. One male
of the 10 mg/kg/day group was found dead on day 83. Death appeared
to be related to an inhalation pneumonia, a severe enteritis, and
a prerenal uremic syndrome. The sponsor considered the death to be
unrelated to treatment; however, the death may have been caused by
treatment-related difficulties in swallowing food (i.e., dysphagia)
and subsequent aspiration of food into the lungs. The target organ
of toxicity was the eyes. The conjunctivae was observed with
hyperplasia of the epithelium and infiltration of lymphocytes and
plasma cells into the subepithelium. Corneal changes consisted of
hyperplastic epithelium with infiltration of lymphocytes and the
presence of small neovessels in the stroma. These effects might be

due to an inhibition of 1lacrimal gland secretion by this
anticholinergic agent. -
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Reproductive Toxicoloqy:

Rats

Fertility (Segment I) Study in Rats by the Oral Route (Study Nos.
92101 and 93028; Volume 12, Page 8 3415).

Testing Laboratory: Pfizer
Centre de Recherche
37401 Amboise Cedex
France

Study Started: November 16, 1992

Study Completed: August 8, 1994

GLP Requirements: A statement of compliance with the GLP
requlations and quality assurance unit was included.

Animalg: Sprague-Dawley rats -CD(SD)BR] were used in
this study. On the first day of treatment, mean ages were 56 days

for males and 63 days for females. Mean body weights were 291.00 g

for males and 231.18 g for females.
Drug Batch: Darifenacin-04.

Metheds: This Segment I study examined the fertility of male and
female adult rats treated with darifenacin as well as the
viability, development, and behavior of their offspring. The
fertility of the F, offsprlng was also assessed. 1In a preliminary
Segment I study (Study No. 92057), F, male and female rats were
treated with darifenacin by oral gavage at doses of 0, 3, 16, and
50 mg/kg/day for 2 weeks prior to mating, through the mating and
gestation periods, and up to day 4 post parturition. Mating and
fertility were unaffected by treatment with dar1fenac1n at doses of
10 and 30 mg/kg/day For the EERmEEIaVIgroup e FfemalBs¥died?
TG e xme RRGYe tewtﬁﬁﬁﬁhevsOﬁmgkaYdangfoupWWere

o7, ;u;w@@uced&aﬂgggmpaneﬂmuaﬂcanbnclQ these effects may have
been related to the anticholinergic properties of the drug. The
dead in-uterc rate for treatment groups was increased as compared
to controls. The mean litter size for the 50 mg/kg/day group was
reduced at 24 hr and 4 days to 85.5 and 65.8% of the control (15.9
and 15.8 pups per dam), respectively. Pup survival rates for the
50 mg/kg/day group at 24 hr and 4 days were significantly reduced
as compared to controls. In the present study, darifenacin was
administered by oral gavage at doses of 0, 3, 10, and 50 mg/kg/day.
There were 28 rats/sex/group. The wvehicle was 0.5% agueous
methylcellulose, 4000 cps, containing 0.1% Tween 80, Males
received darifenacin for 64 days prior to mating, during the mating
pericd, and until the end of the littering period for a total of 96
days. Females received darifenacin for 14 days prior to mating,

TYNIDIYO0 NO
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throughout the mating period, and during gestation. One-half of
the females were sacrificed on day 20 of gestation to assess the
effects of darifenacin with regard to fertility, embryotoxicity,
and teratogenicity. Remaining females were treated with
darifenacin during the lactation period (days 1 to 20 post-partum).
The duration of treatment for females sacrificed on day 20 of
gestation was 36 days and for females allowed to litter was 658

days Animals of the F, generation were examined for clinical
signs of toxicity twice a day during the treatment period. Rody
weights of F, males were measured at weekly intervals. Body

weights of F, females were measured at weekly intervals prior to
mating and on days 1, 3, 6, 9, 12, 16, 18, and 20 of gestation.
Following parurition, body weight was measured on days 1, 7, 14,
and 21 post-partum. Males (F,) were mated with females (Fg ) of the
same dose group at a ratio of 1 to 1 over a period of 6 days.
Vaginal smears were taken each morning to check for the presence of
spermatozoa. The day of a positive finding was designated day 0 of
gestation and the female was housed singly. For females sacrificed
on day 20 of gestation, the uteri and ovaries were removed and the
number of corpora lutea and the number, type, and position of
implantation sites were recorded. Fetuses were examined for
external and buccal malformations, welghed and sex was determined.
Alternate fetuses were prepared for a skeletal examination and
examined for the degree of ossification and presence of ancmalies.
Sternebral ossification and the number of ribs were determined.
Remaining fetuses were examined for visceral abnormalities and
anatomical variations. For females allowed to litter, the length
of gestation was determined. A qualitative estimation of lactation
was performed by examining the teats, the stomachs of neonates, and
growth of offspring. The number of F, pups (alive and dead) was
recorded, any external abnormalities were noted, and viable pups
were counted and weighed on days 1, 4, and 21. Post natal
development was determined with the following tests: surface
rlghtlng reflex (day 6), grasping reflex (day 6}, appearance of
incisors (day 11), and opening of palpebral fissures {day 15). At
weaning, 5 pups/sex/group were necropsied. After weaning,
ophthalmic and auditory examinations were performed on 1 male and
1 female F, pup/litter. Spontaneous activity of all pups was
assessed u31ng an open field test on days 66-69. At 3 months of
age, 1 male and 1 female F, pup/litter were allowed to mate to
produce the F generation; care was taken so that male and female
rats from the same litter were not placed together. F, males and
females were weighed at weekly intervals. F females were also
weighed on days 1, 3, 6, 9, 12, 15, 18, and 20 of gestation and
days 1 and 4 post-partum. The number of F, pups were counted, any
external abnormalities were noted, and weighed and sex checked on
days 1 and 4 post-partum.
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Regults:

l. Obgerved Effects: Salivation was obsgserved for male and female
rats in the 10 and 50 mg/kg/day groups. Chromodacryorrhea was
observed for 2 males in the 10 mg/kg/day group and 10 males and 15
females in the 50 mg/kg/day. The incidence of this clinical sign
was highest shortly after the initiation of treatment.

2. Mortality: Mortality occurred for 4 animals in the 50 mg/kg/day
group. Two males, M326 and M305, died on days 45 and 65 of
treatment; however, there were no findings at necropsy. One
female, F813, died on day 12 of treatment (study day 61) with no
findings at necropsy. BAnother female, F820, died on day 17 post

partum with necropsy findings of the stomach and intestines
inflated with air.

3. Body Weight: Body weight gain for the male 50 mg/kg/day group
after 92 days of treatment was decreased to 76.6% of the control.
Body weight gain for the female 50 wmg/kg/day group from days 1-15
of treatment prior to mating was decreased to 56% of the control.
Body weight gain for the female 50 mg/kg/day group from days 1-20
of gestation was decreased to 84.1% of the control. During the day

1-21 post partum, body weight gain for the female 50 mg/kg/day’

group was increased to 128.4% of the control; however, for the 3

and 10 mg/kg/day groups, weight gains were decreased to 39.6 and

22.0% of the control, respectively.

4. Reproductive Parameters for the F, Generation: The mating and
fertility indexes were not unaffected by darifenacin treatment.
For females sacrificed on day 20 of gestation, the number of
corpora lutea/dam, implantation sites/dam, viable fetuses/dam, and
the implantation rate were not unaffected by darifenacin treatment.
The sex ratio for fetuses and fetal body weight were not different
between control and treatment groups. Embryomortality for the

50 mg/kg/day group was slightly increased to 11.4% as compared to
7.5% for the control group. Gross examination found 1 female dam
of the 3 mg/kg/day group with pyometer. One female from each of
the 10 and 50 mg/kg/day groups were observed with hydrometer of
both uterine horns. For females allowed to deliver their
offspring, gestational length and labor and delivery were similar
between control and treatment groups. The pcst-implantation loss
was increased to 10% for the S0 mg/kg/day group as compared to a
control value of 4.3%. The in utero death rate for the 50 mg/kg/
day group was increased to 4.8% as compared to 0.57% for controls.
The number of viable pups/dam was reduced to 12.0 for the 50 mg/kg/
day group as compared to 15.9 for controls. No macroscopic

abnormalities were found in dams sacrificed after weaning of
litters.
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5. Development of the F, Generation: No major external
malformations were observed in the F, generation. For fetuses
obtained on day 20 of gestation, ossification of the sacral and
caudal vertebrae was slightly delayed for 46.15% of fetuses in the
50 mg/kg/day group as compared to 29.3% for controls. Historical
control values for slight delay in ossification of the sacral and
caudal vertebrae range from 0-24.6%. For visceral anomalies,
urinary bladder dilatation was found for 58.2% of fetuses in the

50 mg/kg/day group (39 fetuses in 8 litters). A historical control
value was not provided for this change. The incidence of
_dilatation of the ureter was increased to 4.2 and 6.0% in the 10
and 50 mg/kg/day groups as compared to 2.1% for controls; although,
historical value was 17.3%. For dams allowed to deliver, of fspring
body weight and survival for the 50 mg/kg/day group on days 1, 4,
and 21 were reduced as compared with control. With regard to
development, the grasping reflex for F, pups of the 50 mg/kg/day
group was reduced to 60.9% as compared to a control value of 82.1%.
No treatment-related differences were found for righting reflex,
appearance of incisors, or opening of palpebral fissures.
Ophthalmic and auditory examinations found no treatment-related
differences.

6. Reproductive Parameters of the F, Generation: The mating index.
for F, male and female rats of the 10 and 50 mg/kg/day groups were

reduced to 72.7 and 77.8% as compared to 100% for controls.
However the fertility index and gestational 1length were not
different between control and treatment groups. The number of
implantation sites/dam was decreased to 15.1 for the 50 mg/kg/day
group as compared to 16.8 for controls. The number of viable
pups/dam was slightly reduced to 14.3 as compared to 16.1 for
controls. Body weight gains over an 8 week period for F, males and
a 4 week period for F, females were unaffected by treatment of the
F, generation with darifenacin. Body weight gains for F, females

during days 1 to 20 of gestation and days 1 to 4 post-partum were
unaffected.

7. Body Weight and Survival of the ¥, Generation: Body weight and
survival for F, pups on days 1 and 4 post-partum were not different
between control and treatment groups (F, generation treated with
darifenacin}.

Mating and Fertility Indexes for F, females sacrificed on day of
gestation or allowed to litter.

Dose, mg/kg/day 0 3 10 50

Mating Index 24/28 26/28 28/28 24/27
(85.7) {92.9) (100.0) {88.9)

Fertility Index 23/24 25/26 22/28 20/24
{(95.8) (96.2) (78.6) (83.3)

Numbers 1n parentheses represen

t the percentage.
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Reproductive parameters for F, females sacrificed on day 20 of

gestation.

Dose, mg/kg/day 0 3 S0

Pregnancy rate (%) 12712 @@ | 12/13 W) 11/14 (9@ 10/12 (W%

viable litters (%) 12/12 (100} 12/12 (100) 10/11 (91) 10/10 (100}

Corpora lutea/dam 17.8 17.8 16.0 15.8

Implantation sites/dam | 16.7 16.7 .3 14.9

Viable fetuses/dam 15.4 16.0 13.9 13.2
(185/12) (192/12) (139/10) {132/10)

Implantation rate 200/213 '200/214 1431/160 149/15s8
{93.9) (93.5) (89.4) (94.3)

Embryomortality 15/200 g8/200 4/143 17/149
(7.5} (4.0} (2.8) (11.4)

Sex Ratio (M/F) 94/91 (103) 97/95 (102) 60/79 (76} 59/73 (81)

Fetal weight

-males 3.68 3.68 3.56 3.52

-females 3.53 3.56 3.41 3.35

Numbers in parentheses represent the percentage.

Degree of Bone Ossification for Fetuses derived from F, Females
Sacrificed on Day 20 of Gestation.

Dose, mg/kg/day |0 3 10 50 Hist.
Control

No. of fetuses 92 99 F3: &5

examined

Stermnebrae

-total 1456 1599 1078 1021

-mean 15.83 1e.15 15.85 15.71

Sacral and

caudal vertebrae

-normal 65 89 55 34

-slight delay 27 {29.3) 10 (10.1) 13 (19.1) 10 (46.15) {0-24.6%)

-marked delay 0 0 0 1

Skull

-normal 90 93 it

-slight delay 1 (1.1) 4 (4.04)} 0 3 {4.86) (6.7%)

-marked delay 1 2 3 1

Pubic, Right

-normal 90 97 T e

~rudimeutary 2 {2.17) 2 (2.02) 4 (5.88) 3 {4.6) (0-4.8)

-absent ] 0 Q 0

Pubic, Left

-normal 89 27 [0 -

-rudimentary 3 (3.26) 2 {2.02) 3 {(4.5) 4 (6.15) (0.8-2.9)

-absent C 0 1 0

Numbers in parentheses represent the percentage.
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‘Visceral Anomalies and Anatomical Variants for Fetuses derived from
F, Females Sacrificed on Day 20 of Gestation.

Dose (mg/kg/day) 0 3 10 50 Higtorical
. control

-number of fetuses 93 93 Ry Fypan 6053
~-number of litters 12 12 10 10

Dilatation of
ureter(s)

-number of fetuses 1047 (17.3)
-number of litters

Dilatation of renal
pelvis

-number of fetuses 1047 (17.3)
-number of litters

Hydroureter
-number of fetuses

(1.5) 101 (1.7)
-number of litters

[y

Hydroureter (s} and
renal pelvis

-number of fetuses 1 (1.1) :
-number of litters 1 ‘ -

Dilatation of
urinary bladder
-number of fetuses 39 (58}
-number of litters 8

Numbers in parentheses represent the percentage.

Reproductive Parameters for Fy Females Allowed to Litter.

Dose, wg/kg/day (o] 3 10 50

Pregnancy rate (%) 11/12 13/13 11/14 10/12
(91.6) (100) (78.86) (83.3)

Gestational length 21.1 21.5 21.1 21.5

(days)

Implantation sites/dam | 16.7 17.5 16.5 14.0

{day 21 post-partum)

Post-implantation loss | 8/184 (4.3) }9/228 (3.9) |4/181 (2.2) | 14/140(10)*

viable pups/dam at 15.9 16.6 16.0 12.0*

birth =175/11 =216/13 =176/11 =120/10

In utero death (%) 0.57% 1.4% 0.56% 4.8%*%
=1/17¢ =3/219 =1/177 =6/126

Numbers 1n parentheses represent the percentage.
* p <0.05
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Body Weight and Survival Indices of F, Pups on days 1, 4, and 21.
Dose, mg/kg/day ] 3 10 50
Day 1
-mean body weight (M/F) | 6.23/5.93 6.36/5.99 6.08/5.83 5.72/5.38
-gurvival indices 100% 100% 100% 98 .3%+
(175/175) (216/216) (176/17¢6) (118/120)
Day 4
-mean body weight (M/F) | 8.86/8.50 8.85/8.40 8.41/8.20 8.00/7.51
-survival indices 98.9% 99.1% 99.4% 91.7%*
{173/175) {214/2186) (175/176) {110/120)

Day 21
-mean body weight (M/F)
=gurvival indices

36.34/35.20
95.4%
(167/175)

36.05/33.98
94 . 9%
{205/216)

32.77/33.68
96.0%
(1L69/176)

16.97/35.59
88.6%*
{93/95*}

A. Dam FB820 died on day 17 post-partum an
from the calculation.

10 pups were exclude

Reproductive Parameters for F, Females Allowed to Litter.

Dose, mg/kg/day

0

3 10 50
Mating Index 11/11 (100} 12/13 8/11 (72.7) 7/9 (77.8)
(92.3)
Fertility Index 11/11 {(100) |12/12 (100) 6/8 (75) 7/7 (100)
Gestational length 21.4 21.5 21.5 21.6
{days)
Implantation sites/dam | 16.8 17.1 16.2 15.1%
Post-implantation loss | 3.8% 4.4% 3.1% 5.7%
(7/185) (s/205) {(3/97) {6/106)
Viable pups/daﬁ 16.1 16.3 15.8 14.3
(177/11) (195/12) (93/6) (100/7)

Body Weight and Survival Indices of F, Pups

on days 1 and 4.

Dogse, wmg/kg/day 0 3 10 50

Pay 1 ‘

-mean body weight (M/F) | 6.60/6.18 6.35/5.90 6.51/6.14 6.68/6.30

-survival indices 100 100 100 100
(177/177}) (195/195) (93/93) (1L00/100)

Day 4

-mean body weight (M/F)} | 9.12/8.57 7.98/7.29 8.72/8.47 B.81/8.84

-survival indices 88.7 76.9 83.9 87
(157/177) {150/195) {(78/93) (87/100)
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In a Segment I study, the effects of darifenacin, administered
to F, male and female rats at doses of 0, 3, 10, and 50 mg/kg/day,
were examined on mating and fertility as well as the viability,
development, and behavior of their offspring. The fertility of the
F, offspring was also assessed. Mortallty pccurred for 4 animals
in the 50 mg/kg/day group. Rogdyuweights galns for male and female
rats receiving darifenacin at 50 wg/kg/day wexessfifmpaired. The
mating index for the F; generation was not unaffected by
darifenacin treatment; however, the fertility index for the 10 and
50 mg/kg/day groups were reduced to 78.6 and 83 3%, respectively,
as compared to 95.8% for the control. 3
azidemmatasdose -0f:50-mg/kg/day. The number of viable pups/dam
was reduced to 12.0 for the 50 mg/kg/day group as compared to 15.9
for controls. For visceral anomalles, iavysbladdersdilatation
was found for 58.2% of fetuses in the 50 mg/kg/day group. For dams
allowed to deliver, B@fgpring body weight and survival-for-the.

SegNcg/day.group. oﬁ‘daysglg .4, and .21 were reduced as compared’
with»&bntrol,

Teratology (Seqment IT) Study in Spracque-Dawley Rats by the Oral
Route (Study Nos. 91028/29; Volume 9, Page 8 2122).

Testing Laboratory: Pfizer
Centre de Recherche
37401 Amboise Cedex
France

Study Started: June 25, 1991

Study Completed: April 9, 1992

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

Animals: Pregnant, female Sprague Dawley rats

CD(SD)BR}, with an age of 69-72 days, were used in this study. On
day 1 of gestation, mean body weights for the main study and
toxicokinetics groups were 243 and 245 g, respectively. Each
female rat was placed with ‘one male rat overnight, and the
following day, vaginal smears were collected to determine the

presence of spermatozoa. The presence of spermatozoa was
designated as day 0.

Drug_Batch: Darifenacin-04 Batch number R4.

Methods: Pregnant, female rats received darifenacin by oral gavage
at doses of 0, 3, 10, and 50 mg/kg/day from days 6 to 17 of
gestation (12 consecutive days). In preliminary Segment II study
(Protocol No. 90153), pregnant, female rats received darifenacin by
oral gavage at doses of 0, 10, 30, and 50 mg/kg/day from days 6 to
15 of gestation. Chromodacryorrhea and piloerection were evident



IND .
Page 94

in females treated with 30 and 50 mg/kg/day. Body weight gain was
impaired for the 50 mg/kg/day group was impaired during the

treatment period. Mean nuwmber of corpora lutea, implantation
sites, and viable fetuses were not significantly different between
control and treatment groups. Female fetal body weight was
significantly reduced. In the present study, there were 20

pregnant, female rats per group. A group of 5 pregnant, female
rats was designated for toxicokinetic analysis of darifenacin
levels and received a dose of 50 mg/kg/day from days 6 to 17 of
gestation. The vehicle was 0.5% methylcellulose containing 0.1%
Tween 80. The dosing volume was 10 mL/kg. Animals were examined
for clinical signs of toxicity twice daily during the treatment
period and once daily outside the treatment period. Body weights
were recorded on days 1, 3, 6, 9, 12, 15, 18, and 20 of gestation.
On day 20, animals were sacrificed. The ovaries were removed and
the number of corpora lutea, and the number, type, and position of
implantation sites were determined. All fetuses were examined for
external and buccal malformations and weighed. Fetuses were
numbered and sexed prior to sacrifice. Skeletal examinations were
performed on alternate fetuses to determine the degree of
ossification and the presence of anomalies. Remaining fetuses were
examined for visceral abnormalities or anatomical variations..
Blood was collected from the toxicokinetic group on day 17 at 1, 3,
and 6 hr after dosing. Females were sacrificed after the € hr
blood collection, and the amniotic fluid and fetuses were
collected. Darifenacin concentrations were determined in maternal
plasma, amniotic fluid, and fetal tissue using an HPLC assay with
ultraviolet detection.

Results: One female of the 50 mg/kg/day group was observed with
chromodacryorrhea. Body weight gain for the 50 mg/kg/day group was
reduced to 60.3% of the control (106.14 g) during the treatment
period. Three females were not pregnant, 2 at 30 mg/kg/day and 1
at 50 mg/kg/day. For the 10 mg/kg/day group, 1 female was pregnant
with only late resorptions and uterine horns were found to be
hemorrhagic. Mean number of corpora lutea, implantation sites, and
viable fetuses were not significantly different between control and
treatment groups. Fetal body weights were not significantly
different between control and treatment groups. There were no
treatment-related external, skeletal, or visceral abnormalities.
For the 10 mg/kg/day group, the number of fetuses with more than 13
ribs was increased as compared with controls. However, no change
in rib number was evident between the control and the 3 and 50 mg/
kg/day treatment groups suggesting the change at 10 mg/kg/day was
unrelated to treatment. For the 50 mg/kg/day group, the incidence
of a slight delay in ossification of the sacral and caudal
vertebrae was increased as compared to controls. Darifenacin
concentrations in maternal plasma and fetal tissue at 6 hr after
dosing were similar; however, levels in amniotic fluid were
significantly lower. Darifenacin has a low affinity for
hydrophilic compartments as shown by low levels in amniotic fluid.
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Reproductive variables and fetal development for pregnant, female
rats that received darifenacin by oral gavage at doses of 0, 3, 10,
and 50 mg/kg/day from days 6 to 17 of gestation (Sponsor’s table on

page 8-2136-2125).

Reproductive wvariables | ¢ 3 10 50

for pacrificed females

Pregnancy rate (%) 20/20 (100) | 1i8/20 (%0) 20/20 (100} | 19/20 (95)

Viable litters, day 20 | 20/20 (100) 18/20 (90} 20/20 (100} 19/20 (95)

Corpora lutea/dam 17.5 17.0 17.8 17.3

Implantation sites/dam | 15.8 15.9 16.2 16.2

No. fetuses/dam 14.6 14.9 14.9 15.3

Implantation rate 316/351 286/306 308/338 307/329

(%) (90.0) (93.5) {s1.1) (93.3})

Embryomortality rate 25/316 18/286 24/308 17/307

(%) (7.9 (6.3} (7.8) (5.5)

Fatal Development .

Sex ratio (M/F) 140/151 140/128 143/141 149/141
{93) {109) {101} (106)

Male fetal body weight | 3.86 1.84 3.5%6 3.67

Female fetal body 3.65 3.65 1.65 3.51

weight

External Examination of Fetusges:

(Spensor’s table on Page 8-2184-2172).
number of fetuses/number of litters,

Major and minor anomalies
Incidence designated as

bDose (mg/kg/day}

o

3

10

50

Hematoma on left ear

1/1

Pale fetus

1/1

Agnathia,
microglossia,
microtomia

1/1

Hematoma on interior
jaw

1/1

Hematoma on left part
of head

1/1
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Skeletal Examination of Fetuses:

(Sponsor’s Table 5 on Page 8-2140-2129).

Variations

in Rib Number

Dose {mg/kg/day) 0 3 i0 50

No. of fetuses 146 134 143 145
examined

13 rib pairs 134 {91.8) 120 (89.6} 116 (81.1) 134 (92.4)
14 rib pairs 1 (0.7) 0 0 0

14" pair 9 (6.2} 7 (5.2) 16 (11.2) 8 {(5.5)
rudimentary .

14 right rib only 1 (0.7) 1 (0.8) 3 {2.1) 0

14* left rib only 1 {0.7) 6 {4.5) g (5.6) 3 (2.1)

Numbers in parentheses represent the percentage.

Skeletal Examination of Fetuses:

(Sponsor’s Table 6 on Page 8-2141-2130).

Degree of

Bone Ossification

Dose (mg/kg/day) 0 - 13 10 50
No. of fetuses 146 134 143 145
examined

Sternebrae

-Total 2129 1509 2121 2107
-Mean 14.58 14.25 14.83 14 .53
Sacral and caudal

vertebrae

-normal 119 %8 118 103
-slight delay 26 36 23 42
-marked delay 1 o 2 0

APPEARS Ty
IS ¥
ON ORig gz, "
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Visceral Examination of Fetuses: Visceral Anomalies and Anatomical
Variants (Sponsor’s Table 6 on Page 8-2141-2130). The incidence is
designed as follows: # fetus(es) (Percentage)/# litters.

Dose {(mg/kg/day) 0 3 io0 50

No. of fetuses 14

examined '

No. of litters 19

Interventricular 1 (0:7%)

septal defect ’ (1 lit.}

Dilatation of cerebral 1 (0.7%)

ventricles (1 1it.)

Dilatation of 34 (23.4%) 19 (14.2%) 18 (12.8%) 13 {9.0%)
ureter (s) {14 1lit.) (11 1lit.) {9 lit.) {8 1it.}
Dilatation of 4 (2.8%) 1 (0.7%) 1 {0.7%) 2 {1.4%)
ureter{s) and renal (3 1it.) (1 1it.) (1 1lit.} {2 lit.)
pelvis{es)

Hydroureter{s) and 3 (2.1%) 1 (0.7%) 1 (9.7

dilatation of renal (2 1it.) {1 1lit.) (1 1lit.)

pelvis

Hydroureter and 1 (0.7%)

hydronephrosis (1 1it.)

Bilateral ectopic 1/74 males

testes {1.4%)

{1 lit.)

Darifenacin Concentrations in Maternal Plasma, Amniotic fluid, and
Fetal Homogenates (Sponsor’'s Table 11 on Page 8-2146-2135).
Pregnant, female rats received darifenacin at an oral dose of

50 mg/kg/day from days 6 to 17 of gestation. Blood was collected
on day 17 at 1, 3, and 6 hr after dosing.

Crax T oax Maternal Amniotic Fetal tissue
{pg/mL) {hr) plasma at 6 fluid at 6 hr | (ug/g)

hr (ug/mL) {ug/mL)
0.64 1.4 0.35 ¢.09 Q.35

Pregnant, female rats received darifenacin by oral gavage at
doses of 0, 3, 10, and 50 mg/kg/day from days 6 to 17 of gestation.
Darifenacin was not teratogenic or embryotoxic. There were no
treatment-related external, skeletal, or visceral abnormalities.
Darifenacin concentrations in maternal plasma and fetal tissue at
6 hr after dosing were similar; however, levels in amniotic fluid
were significantly lower.
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Peri and Postnatal Development Study (Segment III) in Sprague
Dawley Rats by the Oral Route (Study No. 93076; Volume 11, Page 8
2938). :

Testing Laborato:x: Pfizer
Centre de Recherche

37401 Amboise Cedex
France

Study Started: August 17, 1993
Study Completed: November 26, 1994

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

Animals: Female rats ; -CD(SD}BR] were used in this
study. Each female was caged with 1 stock male rat. Vaginal
smears were taken to check for the presence of spermatozoa
(designated day 0 post-insemination). On day 1 post-insemination,

rats were 9-14 weeks of age, with a mean body weight of 270 g.
Drug Batch: Darifenacin-18 Lot number RS.

Methods: This Segment III study was designed to examine the
effects of darifenacin on dams during the pre-natal period and on-
parturition as well as during the post-natal development period for
offspring. Pregnant, female rats received darifenacin by oral
gavage at doses of 0, 3, 10, or 50 mg/kg/day from day 15 of
gestation until parturition and throughout the whole lactation
period until day 20 post-partum (27-29 consecutive days). There
were 24 female rats per group. The vehicle was a 0.5% aqueous
methylcellulose solution, 4000 cps, containing 0.1% Tween 80. The
dosing volume was 10 mL/kg. F, female rats were examined for
clinical signs of toxicity twice daily during the treatment period
and once daily outside the treatment period. Body weights were
measured on days 1, 6, 15, and 18 of gestation and on days 1, 4, 17,
10, 13, 16, 19, and 21 post-partum. The length of gestation was
measured from day 0 post insemination until the end of parturition.
Lactation was qualitatively examined by examining teats, stomachs
of neonates, and growth of offspring. The number of implantation
sites was determined in dead females, non-littering females at
sacrifice, and littering females at sacrifice. At weaning of pups,
dams were sacrificed and a gross examination was performed. The
number of pups (dead and alive) and any external abnormalities were
recorded. Viable pups were counted, sexed, and weighed at 24 hr,
4.7, 14, 21, and 28 days. For the first few days following birth,
suckling was observed to detect signs of agalactia or cleft
palates. Dead pups were subjected to a gross examination when
possible. The following tests were used to assess post-natal
development: surface righting reflex on day 6 post partum,
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grasping reflex on day 6 post partum, appearance of incisors on day
11 post partum, and opening of the palpebral fissure (bilateral) on
day 15 post partum. After weaning, 1 pup/sex/litter were selected
for an ophthalmic examination and auditory testing (Preyer’s
reflex). The spontaneous activity of 2 pups/sex/group was assessed
in an open field test between days 68 and 70 post partum. Five
weaned pups/sex/group were subjected to a gross examination.

Results: Salivation was observed in all females treated with

50 mg/kg/day from day 18 post-insemination {(pi) until the end of
treatment. Six of 24 females from the 10 mg/kg/day group were
observed with salivation from day 21 until the end of treatment.
Other clinical signs observed for the 50 mg/kg/day group included
chromodacryorrhea, piloerection, dyspnea, and prostration that
began at day 17 or 18 of gestation. Body weight gain for the

50 mg/kg/day from days 15 to 20 of gestation was reduced to 2.2% of
the contreol. Several pregnant dams treated with 50 mg/kg/day had
difficulties in littering (i.e., dystocia). Gestational length for
the 50 mg/kg/day group was increased as the number of dams with a
duration »>21 days was 12 of 16 (75%) as compared to 10 of 21
(47.6%) for the control. Two females of the 50 mg/kg/day group
(F802, F818) had a poor clinical status at the end of gestation.
Three females of the 50 mg/kg/day group (F809, F816, F819) had
prolonged labor, resulting in sacrifice on day 24 pi. The death in
utero rates for the 10 and 50 mg/kg/day groups were increased to
3.7 and 12.9% as compared to a control value of 1.2%. Fetal body
weights for the male 3, 10, and 50 mg/kg/day groups and the female
10 and 50 mg/kg/day groups were lower than corresponding control
levels. No external abnormalities were reported for fetuses from
any treatment group. Many littering females of the 50 mg/kg/day
group (9 of 16) lost their litters before day 4 post partum (pp).
Pup viability for the 50 mg/kg/day group declined from 87.1%
(210/241) to 31.4% (66/210) at day 4 pp. Several females of the

50 mg/kg/day group (8 of 9) were observed with hypogalactia as
evidenced by little or no milk in mammary glands at necropsy. From
days 4 to 21 pp, there was no further decline of pup viability for
the 50 mg/kg/day group. From days 1 to 21 of lactation, body
weight gains for F, dams from all treatment groups were increased
£o 125.6-252.2% of the control. Through day 28 post partum, pup
body weights for the 10 and 50 mg/kg/day groups were depressed
below control values; however, body weights for the 3 ng/kg/day
group were not different from controls. The grasping reflex was
delayed for the 10 and 50 mg/kg/day groups. The appearance of
incisors and opening of palpebrae fissures was delayed for all
treatment groups. Spontaneous activity for pups, as assessed by an
open field test, were unchanged between control treatment groups.
However, for male and female pups of the 50 ng/kg/day group, the
number of vertical movements inside and outside of the 10-90th
percentiles were significantly lower than those found for the
control group. Ophthalmic and auditory examinations found no
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treatment-related changes. At the scheduled sacrifice for F; dams,
no macroscopic abnormalities were observed. Examination of pups
that died before day 21 pp, when possible, found the presence of
hydroureter (s}, sometimes accompanied by dilatation of renal
pelvis(es) or dilatation of urinary bladder, for 1 pup of the
control group, 1 pup of the 3 mg/kg/day group, and 15 pups from S
litters of the 50 mg/kg/day group.

Unscheduled Deaths of F, female rats (Sponsor’'s table on pages 2946
and 2947).

Dosa Dam No. Day of Mode of Reason for sacrifice
mg/kg/day . Death Death
0 501 24 pi Sacrifice | Abortion
{s)
507 24 pi 8 Non-pregnant
508 24 pi S Vaginal atresia
3 614 2 pp S No pups alive
621 24 pi S No littering {consisted of 1
: male and 1 female fetuses)
150 801" 19 pi D -
802 21 pi S Dystocia
803 2 pp S No pups alive
804 3 pp D -
805 2 pp 5 No pups alive
807 2 pp s No pups alive
809 24 pi S Dystocia
810 2 pp s No pups alive
813 3 pp s No pups alive
814 2 pp s No pups alive
816 24 pi s Dystocia
817 17 pi D -
818 22 pi s Dystocia
819 24 pi s Dystocia
820 2 pp s No pups alive
821 24 pi 5 Non-praegnant
822 3 pp s No pups alive
824 2 pp s No pups alive
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Gestational length, number of implantation sites, and number of
pups (viable and dead) at birth for F, dams that received
darifenacin by oral gavage at 0, 3, 10, or 50 mg/kg/day.
Dose, mg/kg/day 0 3 10 50
Number of littering 21 23 24 16
dams
Length of gestation 21.5 21.2 21.3 21.8
(days)
Implantation sites/dam | 16.2 15.7 16.4 17.2
(340/21) (360/23) (393/24) (275/16)
Viable pups at birth 320/324 320/327 iee/382 210/241
(98.8%) (97.9%) {96.3%) (87.1%)
Dead pups at birth 4/324 7/327 14/382 31/241
{1.2%) (2.1%) (3.7%) * (12.9%) »
Viable pups/dam at 15.2 13.9 15.3 13.1
birth {320/21) (320/23) (368/24) {210/16)
* P <0.05
Viable pups/dam at birth, 24 hr, 4 days, and 21 days (Sponsorér
tables on pages 3014-3017).
Dose, mg/kg/day 0 3 10 50
At Birth 15.2 13.9 15.3 13.1
(320/21) (320/23) (368/24) {210/16)
24 hr 15.2 13.9 15.3 12.8%
(320/21) (320/23) {368/24) (205/16)
4 days post partum 15.1 13.7 15.0 4.4%
(318/21) {314/23) (361/24) {66/15)
21 days post partum 15.0 ]113.5 14.8 4. 3%
{314/21) {311/23) (354/24) (65/15)
* p <0.05
Pup Weight at days 1, 4, 7, and 28.
Day 0 3 10 50
M F M F M F M F
1 6.93 6.35 6.37* 6.12 6.13* 5.79% 4.60%* 4.39%
4 9.93 9.20 9.30 9.07 8.59% B.11* €.51% 6.48%
7 14.64 13.53 13.74 13.48 12.58% | 11.99* | 9. 71+ 9.68%
28 77.67 71.38 76.64 71.96 6€8.77% | 65.08%* [62.38% | g 40%
* p <0.05
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Pup Development

Test 0 3 10 50

Surface Righting 60.9% 56.7% 54.4% 58.5%
reflex {(Day &)

Grasping reflex 72.2% ' 69.2% 55.0%* 49.2%*
{Day 6)

Appearance of incisors | 57.5% 46.9%* 38.5%% 40.0%*
(Day 11)

Opening of palpebral 95.2% 84.9%* 61.4%* B7.7%*
fissures (Day 15)

* p <0.05

Pregnant, female rats received darifenacin by oral gavage at
doses of 0, 3, 10, and 50 mg/kg/day from day 15 of gestation until
day 20 post-parturition. Maternal toxicity was evident at 50 mg/
kg/day. Minor developmental delays were observed for pups at all
dose levels. The gestational length for the 50 mg/kg/day group was
increased. The death in utero rates for the I0 and 50 mg/kg/day
groups were increased to 3.7 and 12.9% as compared to a control
value of 1.2%. Fetal body weights for the male 3, 10, and 50 mg/
kg/day groups and the female 10 and 50 mg/kg/day groups at birth
were lower than corresponding control levels. Pup viability for
the 50 mg/kg/day group declined from 87.1% at day 1 pp to 31.4% at
day 4 pp. Several females of the 50 mg/kg/day group (8 of 9) were
observed with hypogalactia as evidenced by little or no milk in
mammary glands at necropsy. Through day 28 pp, pup body weights
for the 10 and 50 mg/kg/day groups were depressed below control
values; however, body weights for the 3 mg/kg/day group were not
different from controls. The grasping reflex was delayed for the
10 and 50 mg/kg/day groups. The appearance of incisors and opening
of palpebrae fissures were delayed slightly for all treatment
groups. An increased incidence of hydroureter(s), sometimes
accompanied by dilatation of renal pelvis{es) or dilatation of
urinary bladder, was found for pups of the 50 mg/kg/day group that
died between days 1 and 4 pp.

Rabbits

Teratology {(Segment IT) Study in New Zealand White Rabbits by the
Oral Route (Study nos. 91071 and 91072; Volume 8 pg. 8 2320) .

Testing Laboratory: Pfizer
Centre de Recherche
37401 Amboise Cedex
France

Study Started: November 19, 1991
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Study Completed: September 18, 1992

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

Animals: Female New Zealand white rabbits, with an age range of
19-25 weeks, were used in this study. Mean body weights for the
Segment II and toxicokinetic studies were 3.03 and 2.95 kg,
respectively. Female rabbits were artificially inseminated.

Drug Batch: Darifenacin-04 Batch number R4.

Methods: This study examined the maternal toxicity, fetotoxicity,
and teratogenicity of darifenacin in pregnant, female rabbits. 1In
a preliminary Segment II study ({(Protocol No. 90130}, pregnant,
female rabbits received darifenacin by oral intubation at doses of
0, 10, 30, and 100 wmg/kg/day from days 7 to 18 of gestation. Body
weight gains for the 10, 30, and 50 wg/kg/day groups during the
treatment period were impaired by >10%. For the 10, 30, and 50 mg/
kg/day treatment groups, the number of implantation sites/dam was
decreased and the embryomortality rate was increased as compared to
the control; however, these changes did not occur in a dose-related
manner and were only statistically significant for the 10 mg/kg/day
group. In the present study, -pregnant, female rabbits received
darifenacin by the oral route using esophageal intubation at doses
of 0, 3, 10, and 30 mg/kg/day from days 6 to 18 of gestation (13
consecutive days). There were 20 inseminated rabbits per group.
A toxicokinetics group consisting of 4 rabbits was treated with
darifenacin at a dose of 30 mg/kg/day for the same treatment
period. The vehicle was 0.5% methylcellulose 4000 cps containing
0.1% Tween B80. The dosing volume was 1 wmL/kg. Animals were
monitored for clinical gigns of toxicity twice daily during the
treatment period and once daily outside the treatment period. Body
weights were measured on days 1, 3, 6, 9, 12, 15, 19, 21, 24, and
28. Animals were sacrificed on day 28 and gross examination of all
organs was performed. Uteri and ovaries were removed and the
number of corpora lutea and -the number, type, and position of
implantation sites were recorded. All fetuses were examined for
external and buccal malformations and weighed. Alternate fetuses
were prepared for skeletal examinations and the degree of
ossification and presence of anomalies were determined. Total and
mean values of sternebral ossification were calculated for each
dose. Remaining fetuses were examined for visceral abnormalities
or anatomical variations. Blood was collected from animals in the
toxicokinetics group on day 18 at 1, 3, and 6 hr after dosing.
After the 6 hr blood collection, rabbits were sacrificed and
amniotic fluid and fetuses were collected for determination of drug
levels. Drug quantities in maternal plasma, amniotic fluid, and

fetal tissue were determined with an HPLC assay using ultraviolet
detection.
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Results: Two females, F811 and F801, of the 30 mg/kg/day group
spontaneously aborted on days 22 and 24, respectively. One of
these females (F811) was observed with blood at the vulva, on the
muzzle, and under the cage on day 21, and darkened urine on day 21.
Another female (F805) of the 30 mg/kg/day group was found to have
no feces on day 19. During the treatment period, the 30 mg/kg/day
lost 2.5% of their initial body weight, and food consumption for
this group was decreased. Gross examination found that one female
of the 30 mg/kg/day group had reddish lungs and white spots on the
right lobe. The number of fetuses/dam for the 30 mg/kg/day group
was reduced to 73.5% of the control. In a corresponding manner,
embryomortality for the 30 mg/kg/day group was increased to 21.7%
as compareqd to 8.1% for the control. The implantation rate for the
3 and 30 wmg/kg/day groups were reduced to 73.4 and 78.3%,
respectively, as compared to 88.8% of the control. External
examination found that 2 fetuses (3.1%) from the 30 mg/kg/day group
had flexed hindpaws as compared to no findings for concurrent
controls and a 0.4% incidence for historical controls. For the 10
and 30 mg/kg/day groups, the incidences of fetuses with 13 pairs of
ribs were 37.3 and 37.5%, respectively, as compared to a control
value of 26.9%. There was a slight delay of skull ossification for
3 animals (9.4%) in the 30 mg/kg/day group as compared to normal.
ossification for all controls. There was rudimentary ossification
of the pubic bone for 5 (8.5%) and 5 (15.6%) fetuses in the 10 and
30 mg/kg/day groups, respectively, as compared to 3 (5.8%) for the
control. Visceral examination found several minor and major
.abnormalities as noted in the table below. The incidences for
diaphragmatic hernia (major anomaly) at doses of 3 and 30 mg/kg/day
exceeded the historical control; although, there was not a dose
response relationship. The incidence of kidney/ureter agenesis
{(major anomaly) at doses of 10 and 30 mg/kg/day exceeded the
historical control. Right microphthalmia, plication of the right
retina, and left lens agenesis found at 3.0% for the 30 mg/kg/day
group exceeded the historical control incidence of 0.1%. Post
caval lung lobe (agenesis) found at 2.2 and 3.0% in the 3 and

30 mg/kg/day groups, respectively, exceeded the historical control
incidence of 0.6%; however, a dose response relationship was not
found. A divided gall bladder found at 3.0% in the 30 mg/kg/day
group exceeded the historical control incidence of 0.1%.
Toxicokinetic analysis found that concentrations of darifenacin in
maternal plasma and fetal tissue were similar; however, the
concentration in amniotic fluid was significantly lower.
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Reproductive variables and fetal development for pregnant, female
rabbits that received darifenacin by oral intubation at doses of 0,

3, 10, and 30 mg/kg/day from days 6 to 18 of gestation (Sponsor's
table on page 2340).

Dose (mg/kg/day)

0

3

10

30

Rabbits/group

20

20

20

20

No. pregnant?®

15

17

20

1lé

Viable litters, day 28

15

16

18

13

Corpofa lutea/dam

8.3

8.9

8.6

8.2

Implantation sites/dam

7.4

6.6

7.4

6.4

Fetuses/dam 6.8 + 2.08 5.8 + 2.27 6.8 +1.63 5.0 + 1.41°
Implantation rate (%) 111/12% 105/13 134/154 83/106
(88.8) (73.4)8 (87.0) (78.3)8

Embryomortality rate 5/111 (8.1} }13/105 12/134 18/83

(%) {(12.4) {9.0) (21.7)°8

Fetal weight 31.03 33.15. 31.&3 30.73
A. Several ftemale rabbits did not become pregnant.: 5 1n the:
control, 3 in the 3 mg/kg/day group, and 4 in the 30 mg/kg/day
group.

B. p <0.05

External Examination of Fetuses (Sponsor's table on page 2330).

Dose (mg/kg/day) 0 3 10 30 Historical

Controls
No. of fetuses 102 92 122 85 1336
examined :
No. of litters 15 16 18 13 -
Absence of S (4.9%) S (5.4%) 6 {4.9%) 3 (4.6%) 0.5%
claw(s) (4 1lit.) (4 lit.) (4 1it.) (3 1lit.) {0-1.9%)
Flexed hindpaws 0 0 0 2 (3.1) C.4%

{2 1it .} 0-0.5%
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Skeletal Examination of Fetuses: Variations in Rib Number
(Sponsor’s Table 6 on page 2345).
Dose (mg/kg/day) 0 3 10 30 Historical
Control
No. of fetuses 52 47 59 32 627
examined
12 pairs 17 23 19 14 19.1%
{(32.7%) (48.9%) (32.2%) (42.8%) (14.6-
25.2%)
13 pairs 14 10 22 12
{26.9%) (21.3%) (37.3%) (37.5%)
13* pair 14 8 (17.0%) |12 4
rudimentary (26.9%) (20.3%) (12.5%)
13% right rib only |0 3 3 1
(6.4%) (5.1%) (3.1%)
13* left rib only |7 3 3 1
{13.5%) (6.4%) (5.1%) (3.1%)

Examination of Fetuses: Degree of Bone Ossification (Sponsor’s
Table 7 on page 2346) .

Dose (mg/kg/day} 0 3 i0 30 Historical
Control

No. of fetuses 52 47 59 32

examined

Sternebrae

-Total 933 845 1058 Se7

-Mean 17.94 17.98 17.88 17.72

Skull

-normal 52 47 59 29

-slight delay 0 4] 0 3

-marked delay 0 0 ] 0

Pubic

-normal 48 46 53 27

-rudimentary 3 1 5 5

-absent 1 0 1 0
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Visceral Examination of Fetuses: Visceral Anomalies and Anatomical

Variants (Sponsor's Table 8 on page 2347). The incidence is

designed as follows: # fetus({es) (Percentage)/# litters.

Dose (mg/kg/day) 0 3 10 30 Historical
Control

No. of fetuses 11] 45 63 33

examined

No. of litters 18 13

Plication of 1 (3.0%)

right retina & (1 lit.}

microphthalmia,

left lens

agenesis

Post caval lung -1 (2.2 1 {3.0%) 0.6%

lobe (agenesis) (1 1lic.) (1 1litc.) {0-1.1%)

Diaphragmatic 1 {2.2%) 1 (3.0%) 0.4%

hernia (1 1it.) (1 1it.) (0-0.7%)

Divided gall . 1 (3.0%) 0.1%

bladder . . (1 1it.) {0-0.5%)

Kidney and ureter 1 (1.6%) 1 (3.0%) 0.3%

agenesis 1 lit. (1 1lit.) (0-0.8%)

Persistence of 6 (12.0%) 16 (13.3%) |6 (9.5%) 6 (18.2%) 13.2%

left cardinal (4 lit.) (5 lit.) (6 1it.} (3 1it.) {9-19.0%)

vein

Darifenacin Concentrations in Maternal Plasma, Amniotic fluid, and
Fetal Homogenates (Sponsor’s Table 13 on Page 2353). Pregnant,
female rabbits received darifenacin at an oral dose of 30 mg/kg/day
from days 6 to 18 of gestation. Blood was collected on day 18 at
1, 3, and 6 hr after dosing.

Conax Tipas Maternal Amniotic Fetal tissue
{ng/mL) (hr) pPlasma at 6 fluid at 6 hr (ng/g)
hr (ng/mL) {ng/mL)
Right Left
horn horn
50 2.75 41.3 2 46 62

Pregnant females received darifenacin by oral intubation at 0,
3, 10, and 30 mg/kg/day from days 6 to 18 of gestation.
Darifenacin was embryotoxic at 30 mg/kg/day. The number of
fetuses/dam for the 30 wmg/kg/day group was reduced and
embryomortality was increased. However, darifenacin did not appear
to be teratogenic. External and visceral anomalies found
principally at the 30 mg/kg/day dose occurred with a low incidence
of not more than 1 fetus effected, displayed little or no evidence
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of a dose response relationship, and may have been related to
maternal toxicity. External examination found that 2 fetuses
(3.1%) from the 30 mg/kg/day group had flexed hindpaws as compared
to no findings for concurrent controls and a 0.4% incidence for
historical controls. The incidences of kidney/ureter agenesis
(major anomaly) at doses of 10 and 30 mg/kg/day were 1.6 and 3.0%
and exceeded the historical control incidence of 0.3%. Right
microphthalmia, plication of the right retina, and left lens
agenesis found at 3.0% for the 30 mg/kg/day group exceeded the
historical control incidence of 0.1%. A divided gall bladder found
at 3.0% in the 30 mg/kg/day group exceeded the historical control
incidence of 0.1%. The number of fetuses/dam for the 30 mg/kg/day
group was reduced and embryomortality was increased. Evidence of
maternal toxicity at 30 mg/kg/day included spontaneous abortions
for two females and weight loss during the treatment period.

Genotoxicity:

Microbial Reverse Mutation Assazs {(Ames Test) (Protocol No. 8%-751-
01 and 89-751-05; Volume 8, Page B8 2412).

Tegting Laboratory: Department of Safety Evaluation
Pfizer Central Research
Groton, CT

Study Started: March 1989
Study Completed: May 3, 1991.

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

Drug Batch: Darifenacin-18 Lot number 632-231-13.

Methods: Darifenacin was tested for induction of reverse mutation
in Salmonella typhimurium strains, TA 1535, TA 1537, TA 98, and

TA 100 with and without metabolic activation. The plate
incorporation technique was used for these studies. Darifenacin
was tested at concentrations ranging from 0.005 to 10 mg/plate
without metabolic activation and 0.001 to 0.5 mg/plate with
metabolic activation. The vehicle was dimethylsulfoxide. The 89

fraction was prepared from livers of male rats CD (SD) BR]
or mice , CD-1 (ICR)BR], which were treated with a single
intraperitoneal injection of S00 mg/kg Aroclor 1254, S days prior
to sacrifice. Positive controls in the absence of metabolic

activation were sodium nitrite (TA 1535 and TA 100), ICR-191

{TA 1537 and TA 98), 2-nitroflucrene (TA 1537 and TA 98}, and
nitrofurantoin (TA 1535 and TA 100). Positive c¢contrecls with
metabolic activation were sodium nitrite (TA 1535 and TA 100),
nitrofurantoin (TA 1535 and TA 100), ICR-191 (TA 1537 and TA 98),
2-nitrofluorene (TA 1537 and TA 98), and 2-anthramine (TA 1535,
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TA 1537, TA 98, and TA 100). Plates were incubated for 60 hr at
37°C and the number of revertants were determined. A positive

response was considered to be a dose-related, reproducible three-
fold increase over the control value.

Regults: No insoluble compound was observed at any darifenacin
concentration tested. Inhibition of cell growth was found at
.darifenacin concentrations =22.0 mg/plate. Darifenacin did not
produce an increase in the number of revertants for any tester
strain. Darifenacin was not mutagenic in the Ames test. This
assay does not meet ICH guidelines. Tester strainsg, TA 1535, .
TA 1537, TA 98, and TA 100, detect changes at G-C (Guanine-
cytosine)sites with target histidine genes. Some mutagenic
carcinogens also modify A-T {(adenine-thymine) bhase pairs, and it is
necessary to include either the strain TA 102 or Escherichia coli
WP2 uvrA, which detect mutations at A-T sites.

Darifenacin was not mutagenic with tester strains TA 1535,
TA 1537, TA 100, and TA 98; however, the assay was incomplete. It
is necessary to include either the strain TA 102 or Escherichia
coli WP2 uvrA, which detect mutations at A-T sites.

Mammalian Cell Gene Mutation Asgay: CHO/HGPRT (Protocol No. 89-751-
01 and 89-751-05; Volume 8, Page 8 2435).

Testing Laboratory: Department of Safety Evaluation
Pfizer Central Research
Groton, CT

Study Started: February 1990
Study Completed: May 3, 1991

GLP Requirements: A sgtatement of compliance with the GLP
regulations and quality assurance unit was included.

Drug Batch: Darifenacin-04 Lot number R1.

Methods: Darifenacin was tested for mutational activity in the
Chinese hamster ovary/hypoxanthine-guanine phosphoribosyl
transferase (CHO/HGPRT) assay in the presence and absence of
metabolic activation. The HGPRT' subclone [ J was obtained
from either the L

1l or the L

B 1 The 89 fraction was prepared from livers
of male rats , CD(SD)BR], which were treated with a single
intraperitoneal injection of 500 mg/kg Aroclor 1254, 5 days prior
to sacrifice. Positive controls were 3-methylcholanthrene, which
requires metabolic activation, and ethylmethane-sulfonate, which
acts directly without activation. C _ 7 monolayers, in Fl12
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medium containing 3% serum with or without the 89 liver fraction,
were exposed to darifenacin for 5 hr. After the 5 hr treatment
with darifenacin, cells were replated for cytotoxicity
determination and expression of phenotypic mutation. For two
experiments, monolayers were washed following darifenacin exposure
and incubated for an additional 19 hr prior to replating for
cytotoxicity determination and expression of phenotypic mutation.
For selection of the 6-thioguanine (6TG)-resistant phenotype, cells
were subcultured on days 7-9 in medium containing 10 uM 6TG. After
6-8 days of incubation, colonies are fixed, stained and counted for
both wmutant selection and cloning efficiency. An assay was
considered acceptable for evaluation of results, if the following
criteria were met: the average absolute cloning efficiency of the
solvent controls was 70-120%; the background mutant frequency for
activation and nonactivation assays was 0-40 x 1076; positive
controls must produce a characteristic response; the range of test
article concentrations in the assay must include those that reduce
clonal survival to 10-20% (or, if not possible, reach twice the
solubility limit); the mutant frequency must be calculated with a
minimum of 4 dishes for mutant colony count and two dishes for
viable colony count; and mutant frequencies aré determined with a
minimum of 3 concentration levels. The exact criteria for
determination of a positive response were not included.

Resulte: A 5 hr exposure to darifenacin at concentrations from 14
to 250 upug/mL in the absence of metabolic activation produced a
relative cloning efficiency, a measure of cytotoxicity, of 0 to
126% of the DMSO solvent control; concentrations =126 pg/mL
generally had a 0% relative cloning efficiency. The absolute
cloning efficiency for DMSO was 67-91% and the mutant frequency per
10% survivors ranged from 4 to 20. The mutant frequency per 10°
survivors for darifenacin-treated cultures in the absence of
metabolic activation ranged from 0 to 37. A 5 hr exposure to
darifenacin at concentrations of 56 to 200 ug/mL produced a
relative cloning efficiency of 0 to 86% of DMSO; concentrations
2138 pg/mL generally had a 0% relative cloning efficiency. The
absolute cloning efficiency of DMSO was 81-104% and the mutant
frequency per 10% survivors ranged from 0 to 17. The mutant
frequency per 10% survivors for darifenacin-treated cultures in the
presence of metabolic activation ranged from 0 to 13. Darifenacin
was not mutagenic in the CHO/HGPRT assay in the presence or absence
of metabolic activation.

Darifenacin was not mutagenic in the CHO/HGPRT assay in the
presence or absence of metabolic activation. The exact criteria
for determination of a positive response were not included in the
protocol.
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In Vitro Cytogenetics Studies: Human Lymphocyte Chromosomal
Aberration Agsay (Protocol No. 89-751-01 and 89-751-05; Volume 8,
Page 8 2532}).

Testing Laboratory: Department of Safety Evaluation
Pfizer Central Research
Groton, CT

Study Started: December 1989

Study Completed: May 3, 1991

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

Drug Batch: Darifenacin-04 Lot number R1.

Methods: Darifenacin was examined for in vitro clastogenic
activity in human lymphocyte cultures with and without exogenous
metabolic activation. Dose range finding cytotoxicity studies were
performed wusing the mouse lymphoma 15178¥ cell line with
darifenacin concentrations of 0.62 to 100.0 pug/mL and an incubation
period of 24 hr at 37°C. Darifenacin was found to be cytotoxic
with L5178Y cells at concentrations of 5.0 to 12.5 pg/mL. Human
lymphocytes were treated with phytchemagglutinin at 1% and cultured
for 48 hr. Darifenacin was assayed for clastogenic activity with
human lymphocytes using a concentration range of 0.1 to 20.0 pg/mL
in the absence of metabolic activation and 5.0 to 50.0 ug/mL in the
presence of metabolic activation. For the assay without metabolic
activation, cells were incubated with darifenacin for 24 hr at
37°C. Colcemid was present for the final 3 hr. The positive
control was mitomycin C, a direct acting mutagen. ' For assays with
metabolic activation, cells were exposed to darifenacin plus S8 for
3 hr. Medium was then replaced and incubation continued for
another 21 hr. Colcemid was present for the final 3 hr. The
positive control was cyclophosphosamide, which requires metabolic
activation. The liver S9 fraction was prepared from male rats
Lo .~ CD(SD)Br] treated with 0.1% sodium pentobarbital in
drinking water for 10 days. Negative controls for assays with and
without activation were treated with DMSO. Cells were harvested
and the frequency of mitosis was determined. At ~least 100
metaphase figures were analyzed for chromosomal aberrations from
each culture. Aberrations were classified as chromatid or
chromosome breaks and rearrangements. Cells with pulverized
chromosomes ox =7 aberrations were recorded along with abnormal
cells. Gaps were recorded but not included with the aberration
total. The criteria for a positive response was a statistically
significant, reproducible and dose-related increase in the number

of abnormal cells as compared to test solvent controls and negative
historical controls.
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Results: The incidence of abnormal cells (contains structural
chromosome damage) with darifenacin concentrations of 2.5 to

7.5 ug/mL in the absence of metabolic activation were not
significantly different from the control; although, the mitotic
index was suppressed by 31 to 43%. Concentrations =10 pg/mL had
insufficient mitoses for analysis. The incidence of abnormal cells
with darifenacin concentrations of 30.0-40.0 ug/mL in the presence
of metabolic activation were not significantly different from the
control; although, the mitotic index was suppressed by 10 to 34%.
Concentrations =245 ug/mL had insufficient mitoses for analysis.
Darifenacin did not produce chromosomal aberrations in human
lymphocytes in vitro with or without metabolic activation.

Darifenacin did not produce chromosomal aberrations in human
lymphocytes in vitro with or without metabolic activation.

In Vivo togenetic Agsays: Mouge Bone Marrow Metaphase Analvsis
(Protocol No. 89-751-01 and 89-751-05; Volume 8, Page 8 25853).

Tegting Laboratory: Department of Safety Evaluation
Pfizer Central Research v
Groton, CT '

Study Started: February 27, 1990
Study Completed: May 3, 1991

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

Drug Batch: Darifenacin-04 Lot number R1.

Methods: CD-1 mice | CD-1{ICR)BR] received darifenacin by
oral gavage at a dose of 125 mg/kg. Dose selection was based on
acute toxicity studies in which died following treatment with

250 mg/kg, but there were no deaths at 125 mg/kg. Animals were
sacrificed at 6, 24, and 48 hr after treatment with a single dose.

There were S mice/sex/group. The dose volume was 10 mL/kg.
Darifenacin at 12.5 mg/mL formed a milky suspension, which would
Precipitate if not continuously mixed. Positive controls were

Lreated with 3 mg/kg mitomycin C i.p. Controls received distilled
water. One hr prior to sacrifice, each animal received colchicine
at 2 mg/kg i.p. Bone marrow was flushed from femurs and prepared
for analysis. At least 50 metaphase figures from each mouse were
examined for chromosomal damage. Aberrations are classified as
chromatid or chromosome breaks (i.e., displacement and
rearrangements). Two additional categories included were multiple
breaks (= 7 aberrations per cell) and pulverized chromosomes (small

fragments). Gaps were recorded but not included in the aberration
total.
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Results: Darifenacin at 125 mg/kg did not produce chromosomal
aberrations in mice at 6, 24, and 48 hr after exposure. The study
performed by the sponsor appears to be inadequate based upon
guidelines published in Mutation Research 189:157-165, 1987. A
minimum of 3 doses 1is recommended to obtain dose-response
information. 1In order to obtain a measure of induced aberration
frequency, cells in their first metaphase after treatment have to
be analyzed. It is possible that cells containing aberrations may
be lost from the analyzed population because of failure to divide,
accentric fragments can be lost from daughter cells, and chromatid-
type aberrations can segregate to give normal and aberrant daughter

cells. A series of 3 fixation times at 6, 12, and 24 hr after
treatment will meet sampling time requirements. The 24 and 48 hr
time points used by the sponsor are too late. The 24 hr sample

will include many second divisions in the absence of substantial
cell cycle delays and the 48 hr sample will include second, third,
and subsequent divisions.

Darifenacin at 125 mg/kg did not produce chromosomal
aberrations in mice at 6, 24, and 48 hr after exposure. However,
the study performed by the sponsor appears to be inadequate based
upon guidelines published in Mutation Research 189:157-165, 1987
and should be repeated.

Special Toxicity:

Seven Day Dermal Irritation Study in the Rabbit (Volume 12, Page 8
3384).

Testing Laboratory: [

¥

Study Started: August 24, 1994
Study Completed: May 4, 1995

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

Animalg: New Zealand white rabbits . :NZW] , approximately
10-12 weeks of age and with a weight range of 2.0-2.4 kg, were used
in this study.

Drug Batch: Darifenacin-18 Lot number 632-231-13.
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Methods: This study was designed to assess the dermal irritation
in the rabbit following 7 consecutive days of topical application
of darifenacin or its hydrobromide salt, darifenacin-04.
Darifenacin or darifenacin-04 were administered by occluded dermal
application at doses of 0.4, 4, or 40 mg base/kg/day. There were
2 rabbits/sex/group. The vehicle was ethanol/water (75/25). The
dose volume was 1 mL/kg/day. A common control group consisting of
2 rabbits/sex received the vehicle. The selection of the high dose
was based upon the maximum achievable concentration of darifenacin
or darifenacin-04 in the vehicle. The treatment area was a shaven
area of skin measuring 12 x 8 cm in the dorsal region and
approximately 10% of the total body surface area. The skin sites
were not abraided and clipping was repeated as necessary during the
treatment period. An appropriate volume of test substance was
spread evenly over the prepared skin and the treatment site was
occluded by covering with a bandage for 6 hr each day. Aafter the
treatment period each day, the skin was washed. Animals were
observed three times each day for mortality and 51gns of toxicity.
Local irritation was recorded immediately prior to start of
treatment and on a daily basis during the treatment period.
Reactions (i.e., erythema and edema) were assessed using the Draize
scoring system. Body weights were recorded on days 1 and 8. Food.
consumption was measured over the treatment period. ©On day 8,
animals were sacrificed and subjected to a gross examination of the
abdominal and thoracic cavities.

Results: No erythema or edema was observed with rabbits that
received darifenacin at 0.4 mg/kg/day. Slight to well-defined
erythema and edema were observed with animals that received
darifenacin at doses of 4 and 40 mg/kg/day. Slight to well-defined
erythema and edema were observed at all dose levels for
darifenacin-04. Body weight gain was impaired for animal that
received darifenacin at doses of 4 and 40 mg/kg/day and
darifenacin-04 at doses of 0.4, 4, and 40 mg/kg/day.

No erythema or edema was observed with rabbits that received
darifenacin at 0.4 mg/kg/day.

SUMMARY AND EVALUATION:

Darifenacin is a potent, competitive antagonist of the
muscarinic M; receptor. Darifenacin is a potent antagonist of
human muscarinic M, receptor subtype expressed in Chinese hamster
ovary cells. Further, its affinity for Mye My, M, and M. receptor
subtypes was at least 1-2 orders of magnltude lower. Atropine did
not differentiate between these receptor subtypes. The inhibitory
effects of darifenacin and atroplne were compared on stimulated
increases of intestinal motility in dogs, and the effects of
darifenacin were more selective than those of atropine, which also
had effects on salivation, pupil size, and cardiovascular
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parameters at the same doses. Darifenacin by the intravenous route
inhibited bethanechol-induced increases of small intestinal
motility (EDg=19 pug/kg). Intravenous infusion of darifenacin
inhibited cholecystokinin (CCK)-induced increases in the motility
of the small intestine and colon with EDs, values of 0.34 and

0.38 pg/kg/min, respectively. Darifenacin at doses 510 pg/kg/min
had no effects on cardiovascular parameters. Infusion of atropine
inhibited CCK-induced increases in motility cof the small intestine
and colon with ED,, values of 0.63 and 0.8 pug/kg/min, respectively;
however, changes in hemodynamic parameters occurred over this dose
range. Darifenacin by the oral route inhibited food-induced
increases of small intestinal motility (ED=0.1 mg/kg). Further,
darifenacin, at an oral dose of 0.1 mg/kg/day for 10 days, reduced
food-stimulated increases of small intestinal motility by 40-50%.
Apparently, there was no tolerance to or accumulation of the effect
of darifenacin on smooth muscle. Total gastrointestinal transit
time was not significantly affected by darifenacin.

C

J

: - . the sponscr has submitted
preclinical reports on the following: pharmacology; absorption,
distribution, metabolism, and excretion studies in mice, rats,
rabbits, and dogs; acute toxicity studies in mice and rats; two
week intravenous toxicity studies in rats and dogs; two week oral
dose range finding studies in rats and dogs; 1 month oral toxicity
studies in rats and dogs; 3 month dietary dose range finding
studies in mice and rats; 6 month oral toxicity studies in rats and
dogs; reproductive toxicity studies that included a Segment I
fertility and reproductive performance study in rats, Segment II,
teratology studies in rats and rabbits, and a Segment III peri- and
postnatal development study in rats; genotoxicity studies that
included the Ames Test, Chinese hamster ovary/hypoxanthine-guanine
phosphoribosyl transferase assay, human Ilymphocyte chromosomal
aberration assay, and mouse bone marrow metaphase analysis; and a
special toxicity study of dermal irritation with rabbits.
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The absorption, distribution, metabolism, and excretion of
darifenacin were investigated in mice, rats, and dogs. The oral
bicavailability in rats and dogs were determined to be 16 and 105%,
respectively. Darifenacin was widely distributed beyond the blood
volume in all three species, which would be expected with the
lipophilic characteristics of the compound. Plasma clearance of
darifenacin in all three species was rapid and exceeded hepatic
clearance suggestive of a rapid metabolic clearance. It appears
that darifenacin was rapidly removed by a metabolic clearance and
the half-life was <4 hr in all species. Autoradiography studies in
rats confirmed the extensive tissue distribution of darifenacin in
rats and its subsequent rapid elimination mainly through the bile
into the feces. Plasma protein binding of darifenacin exceeded 90%
in rats, dogs, and man. Metabolism of darifenacin in mice, rats,
rabbits, and dogs occurred principally by 3 routes: hydroxylation,
dihydrobenzfuran ring opening, and N-dealkylation. With rat and
human liver microsomes, the major metabolite was the
pharmacologically-active, hydroxylated metabolite of darifenacin,
UK-148,993. In studies with human microsomes, it was determined
that UK-148,993 was derived from cytochrome P450 subfamily 2D6. In
studies wusing the isolated, perfused rat Iiver, the hepatic
extraction of darifenacin was found toc be 0.7. Further, the major
metabolite was a dihydrobenzfuran ring opened acid metabolite '
(UK-222,247), which had a high biliary clearance. However,
glucuronide conjugates of the ring opened acid metabolite and a
mono-hydroxylated metabolite had low biliary clearances. In dogs,
UK-148,993 was widely distributed beyond the blood wvolume and
rapidly cleared from the plasma at a level similar to hepatic
plasma flow. Following intravenous administration of darifenacin
to dogs, 18% was converted to UK-148,993; however, plasma levels of
UK-148,993 were significantly higher following oral administration
of darifenacin suggesting the importance of first pass metabolism.

In mice, UK-148,993 was not found following intravenous
administration of darifenacin, further supporting first pass
metabolism following oral administration. In excretion studies

with rats, rabbits, and dogs using radiolabeled darifenacin, it was
determined that radiocactivity was primarily eliminated in the
feces. In studies with male mice, radicactivity was found to be
eliminated equally between the feces and urine. The metabolic
profiles in fecal and urinary extracts from mice, rats, rabbits,
and dogs were examined. Analysis of fecal extracts from mice found
that UK-222,247 was the major metabolite. Analysis of urinary
extracts found that an unknown metabolite and UK-297,101 (product
formed by N-dealkylation at the pyrrolidine nitrogen) were the
predominant metabolites. Analysis of fecal extracts from male and
female rats following intravenous or oral administration of
- darifenacin found that UK-222,247 was the major metabolite. Other
metabolites identified for female rats included a compound with a
hydroxyl group in the diphenylcarboxamide head group, the
dihydrobenzfuran ring opened alcohol metabolite, and a metabolite
with hydroxyl groups on both the diphenylcarboxamide and
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dihydrobenzfuran rings. Analysis of urinary extracts from rats
found several metabolites, all at <5% of the dose. For rabbits,

the major circulating metabolites in plasma were the glucuronide of
UK-156,981 and the glucuronide of dihydroxylated darifenacin.
Metabolites in urine were similar to those found in the plasma.
Major metabolites in the feces were UK-222,247 and darifenacin
(unabsorbed drug). UK-222,247 was found at 29.9% of the dose in
urine and feces combined. For dogs, chromatographic analysis of
plasma extracts identified unchanged darifenacin and several polar
metabolites. Analysis of fecal extracts found that a mixture of
two compounds, the dihydrobenzfuran ring-opened acid metabolite
(major} and the ring-opened alcohol (minor), were the major
metabolites following intravenous or oral administration.
Chromatographic analysis of urinary extracts following intravenous
and oral administration identified the ring opened-acid and alcochol
metabolites, unchanged <darifenacin, the dihydrobenzfuran ring
hydroxylated metabolite, and an unidentified compound. Excretion
and metabolism of darifenacin was examined in human volunteers, who
were either extensive or poor metabolizers of dextromethorpan, that
received 5 mg T.I.D. for 5 days. Concentrations of radicactivity
in plasma were 17 times higher than that of darifenacin, indicative
of extensive metabolism. Fifty-eight percent of the drug was
excreted in the urine. Concentrations of radiocactivity were higher
in the plasma than whole blood. Metabolites identified in plasma
included the dihydrobenzfuran ring opened acid metabolite
(UK-222,247), unchanged darifenacin, and the dihydrobenzfuran
hydroxylated metabolite (UK-148,993). Metabolites in urine were
similar to those found in plasma.

The acute toxicity of darifenacin was examined in mice and
rats following administration by the oral and intraperitoneal
routes. Minimum lethal oral doses were 100 mg/kg for mice and
between 100 and 200 mg/kg for rats. Minimum lethal intraperitoneal
doses were between 100 and 200 mg/kg for mice and 50 mg/kg for
rats. The anticholinergic signs of mydriasis .and eyes partially
closed were observed in both mice and rats. Mice were observed
with convulsion following an oral dose of 200 wmg/kg. Rats were
observed with tremor, ataxia, dyspnea, and derression following an
oral dose of 200 mg/kg.

In a 14 day study, rats received darifenacin by the
intravenous route at doses of 0, 1.25, or 5 mg/kg/day. The no
effect dose was 5 mg/kg/day. The target organ of toxicity was the
Harderian glands. Harderian gland hypersecretion was observed for
6 of 10 males and 1 of 10 females in the S mg/kg/day group. It is
known that cholinergic systems regulate the secretion of rat
Harderian gland cells  which have muscarinic receptors.
Carbamylcholine, a cholinergic secretagogue, stimulates secreticn,
which is inhibited by atropine, a muscarinic antagonist. Harderian
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gland hypersecretion found after treatment with darifenacin, a M,
muscarinic antagonist, appears somewhat paradoxical and may have no
relationship to the pharmacological properties of this agent.
Plasma AUC values for darifenacin were proportional to dose.

In a 1 month toxicity study, rats received darifenacin by oral
gavage at doses of 0, 3, 10, and 50 mg/kg/day. Dose selection was
based upon the 14 day range finding study. The no effect level was
10 wmg/kg/day. There was no treatment-related mortality. The
target organ of toxicity was the Harderian glands, where an
increased incidence of acinar lumenal dilation was found in the
50 mg/kg/day treatment group. Small increases (<15%) of absolute
and relative liver weights were found for the 10 and 50 mg/kg/day
groups; however, there were no corresponding histological changes.
Plasma darifenacin concentrations on days 1, 19, and 30 were
proportional to dose.

In a 1 month toxicity study, rats received a diet supplemented
with darifenacin to result in an average daily intake of 0, 1Q, 15,
or 25 mg/kg/day. This dietary dose range finding study was used to
assist in the identification of doses for the rat carcinogenicity
study. Body weight gains for the male 25 mg/kg/day group and the.
female 15 and 25 mg/kg/day groups were impaired by >10%. Animals
were sacrificed without necropsy on day 28.

In a 1 month toxicity study, rats received darifenacin by oral
gavage at doses of 0, 3, and 50 mg/kg/day. Darifenacin was
synthesized using a new procedure. The no effect dose was 3 mg/kg/
day. One female of the 50 mg/kg/day group died on day 23, possibly
due to dysphagia. Histopathological examination found dilation of
the esophagus, as the lumen was expanded by ingesta. Body weight
gains for male and female rats of the S0 ng/kg/day group were
impaired by >10%. The target organ of toxicity was the Harderian
glands, which showed minimal to moderate hypersecretion in all
animals of the 50 mg/kg/day group. Dysphagia may have been related
to the anticholinergic properties of darifenacin. Plasma AUC
values for darifenacin and UK-148,993 for females treated with
50 mg/kg/day were higher on day 22 than day 1; however, there were
no differences between male and female rats. In the earlier 1
month study, the Harderian glands were also the target organ of
toxicity; however, there was no mortality with a dose of S0 mg/kg/
day and dysphagia was not obsgerved.

In a 3 month dose range finding study for the rat
carcinogenicity assay, rats received darifenacin in the diet at
doses of 0, 25, S0, or 100 mg/kg/day. A no effect dose was not
established based upon decreased body weight gain at all doses.
Mortality occurred for 1 female in the 50 mg/kg/day group;
although, it relationship to treatment was unclear. Body weight
gain was impaired by >10% in all treatment groups. Food and water
consumption were reduced for all treatment groups. The target
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organ of toxicity was the Harderian glands. Hepatic centrilobular
hypertrophy was found in rats that received darifenacin at doses of
50 and 100 mg/kg/day. An increased incidence of Harderian gland
hypersecretion was found in all treatment groups. Plasma C , and
AUC values for darifenacin and UK-148,993 were approximately
proportional to dose for both males and females. Plasma C__ and
AUC values for darifenacin and UK-148,993 were greater in females
than males. Based upon the correlation of impaired weight gain
with decreased food consumption, the maximum tolerated dose was
100 mg/kg/day for both male and female rats. Plasma drug levels
for human volunteers following single oral doses of 0.2 or 0.4 mg/
kg were 34.8 and 75.7 ng.hr/mL. Human plasma AUC values ranged
from 66 to 39 times lower than the average level observed for rats
at 25 wmg/kg, respectively; however, the respective dose
differential was 125 and 62.5-fold.

In a 6 month chronic toxicity study. rats were treated with
darifenacin by oral gavage at doses of 0, 3, 10, or 30 mg/kg/day.
The no effect dose was 10 mg/kg/day. Mortality occurred at 30 mg/
kg/day for 1 male and 4 females; however, the‘'cause of death was
unknown. The target organs of toxicity were the stomach and the
Harderian glands. Bacterial overgrowth in the non-glandular
stomach was observed in 2 males and 11 females from the 30 wg/kg/
day group. An increased incidence of Harderian gland
hypersecretion was found in the 10 and 30 mg/kg/day groups. Plasma
AUC values for darifenacin and UK-148,993 in male treatment groups
were approximately proportional to dose. For female treatment
groups, the AUC values for darifenacin and UK-148,993 at 30 mg/kg/
day were 20-24 and 6.7-8.2 times values observed at 3 and 10 wmg/kg/
day, respectively. AUC values for male treatment groups relative
to corresponding female groups varied with dose.

In a 3 month dose range finding study for the mouse
carcinogenicity study, mice received darifenacin in the diet at
dose levels of 25, 50, and 100 mg/kg/day. The no effect level was
25 mg/kg/day on the basis of decreased body weight gain at doses of
50 and 100 mg/kg/day. The maximum tolerated dose was 50 mg/kg/day
for male mice and 25 mg/kg/day for female mice. There was no
treatment-related mortality. Body weight gain was impaired >10%
for the male 100 mg/kg/day group and the female 50 and 100 mg/kg/
day groups. The target organs of toxicity was the Harderian
glands. There was an increased incidence of Harderian gland
hypersecretion for darifenacin treatment groups; although, the dose
response relationship was flat. Hepatic cytochrome P450 levels
were increased in the 50 and 100 mg/kg/day groups; although,
histopathology and electron microscopy revealed no significant
changes. One female of the 100 mg/kg/day group was observed with
a follicular adenoma of the thyroid gland, which is unusual for an
animal of this age. Plasma AUC values for darifenacin and
UK-148,993 levels were approximately proportional to dose for male
mice. Plasma drug levels for human volunteers following single
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oral doses of 0.2 or 0.4 mg/kg were 34.8 and 75.7 ng.hr/mL. Human
plasma AUC values ranged from 19 to 8.9 times lower than the
average level observed for rats at 25 mg/kg, respectively; however,
the respective dose differential was 125 and 62.5-fold.

In a 14 day study, dogs received darifenacin by the
intravenous route at doses of 0, 0.5, and 2.5 mg/kg/day. The no
effect dose was 0.5 mg/kg/day. There was no mortality. The target
organ of toxicity was the stomach. Two males of the 2.5 mg/kg/day
group were observed with a chronic, multifocal gastric inflammation
located in the pyloric zone. This histopathological change was not
observed in oral toxicity studies with darifenacin in dogs.

In a 1 month study, dogs received darifenacin by oral gavage
at doses of 0, 1, 4, and 16 mg/kg/day. Dose selection was based
upon a 14 day dose range finding study. The no effect dose was
4 mg/kg/day. There was no treatment-related mortality. A target
organ of toxicity was not identified. Relative liver weights were
increased for the male and female 16 mg/kg/day groups; although,
there were no corresponding histological chandges. No feces were
observed for any animals of the 16 mg/kg/day group during the first
4-6 days of treatment. Diffieculty swallowing (i.e., dysphagia) was
observed for 2 females of the 16 mg/kg/day group. Final ophthalmic
examinations for two animals of the 16 mg/kg/day group found mild
corneal edema and a moderate accumulation of mucoid material. On
days 1, 15, and 30, plasma AUC values for darifenacin at 4 mg/kg/
day were similar. On days 1 and 15, plasma AUC values for dogs
treated with 4 and 16 mg/kg/day were approximately proportional to
dose. On day 30, plasma AUC values for male and female dogs
treated with 16 mg/kg/day were 7.45 and 6.73 times corresponding
values at 4 wmg/kg/day, respectively.

In a 6 month chronic toxicity study, beagle dogs received
darifenacin by the oral route of administration in gelatin capsules
at' doses of 0, 1, 3, and 10 mg/kg/day. The no effect dose was
3 mg/kg/day. One male of the 10 mg/kg/day group was found dead on
day 83. Death appeared to be related to an inhalation pneumonia,
a severe enteritis, and a prerenal uremic syndrome. The sponsor
considered the death to be unrelated to treatment; however, the
death may have been caused by treatment-related difficulties in
swallowing food (i.e., dysphagia) and subsequent aspiration of food
into the lungs. The target organ of toxicity was the eyes. The
conjunctivae was observed with hyperplasia of the epithelium and
infiltration of " lymphocytes and plasma cells into the
subepithelium. Corneal changes consisted of hyperplastic
epithelium with infiltration of lymphocytes and the presence of
small neovessels in the stroma. These effects appeared to be due
to an inhibition of lacrimal gland secretion by this
anticholinergic agent. On days 15 and 177, plasma AUC and Cra
values for darifenacin were proportional to dose. Plasma AUC and
Crax Values for darifenacin on day 177 were greater than those
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observed on day 15. On days 15 and 177, plasma AUC and Crax Values
for UK-148,993 were proportional to dose. Plasma AUC and C
values for UK-148,993 on day 177 were slightly greater than those
observed on day 15. There were no significant differences in
plasma AUC and Cpax Values between male and female dogs for either
darifenacin or UK-148,993 on days 15 or 177.

max

In a Segment I study, the effects of darifenacin, administered
to F, male and female rats at doses of 0, 3, 10, and 50 mg/kg/day,
were examined on mating and fertility as well as the viability,
development, and behavior of their offspring. The fertility of the
F, offspring was also assessed. Mortality occurred for 4 animals
in the 50 mg/kg/day group. Body weight gains for male and female
rats receiving darifenacin at 50 mg/kg/day were impaired. Maternal
toxicity was evident at a dose of 50 mg/kg/day. The mating indexes
for the F, generation was not unaffected by darifenacin treatment;
however, the fertility indexes for the 10 and 50 mg/kg/day groups
were reduced to 78.6 and 83.3% as compared to 95.8% for the
control. The number of viable pups/dam was reduced to 12.0 for the
50 mg/kg/day group as compared to 15.9 for controls. For visceral
anomalies, urinary bladder dilatation was found for %8.2% of
fetuses in the 50 mg/kg/day group. For dams allowed to deliver,’
offgpring body weight and survival for the 50 ng/kg/day group on
days 1, 4, and 21 were reduced as compared with control.

In a Segment II study, pregnant, female rats received
darifenacin by oral gavage at doses of 0, 3, 10, and 50 mg/kg/day
from days 6 to 17 of gestation. Darifenacin was not terategenic or
embryotoxic. There were no treatment-related external, skeletal,
or visceral abnormalities. Darifenacin concentrations in maternal
plasma and fetal tissue at 6 hr after dosing were similar; however,
levels in amniotic fluid were significantly lower.

In a Segment II study, pregnant, female rabbits received
darifenacin by oral intubation at 0, 3, 10, and 30 mg/kg/day from
days 6 to 18 of gestation. Darifenacin was embryotoxic at 30 mg/
kg/day. The number of fetuses/dam for the 30 mg/kg/day group was
reduced and embryomortality was increased. However, darifenacin
did not appear to be teratogenic. The number of fetuses/dam for
the 30 wg/kg/day group was reduced and embryomortality was
increased. Evidence of maternal toxicity at 30 mg/kg/day included
spontaneous abortions for two females and weight loss during the
treatment period.

In a Segment III study, pregnant, female rats received
darifenacin by oral gavage at doses of 0, 3, 10, and 50 ng/kg/day
from day 15 of gestation until day 20 post-partum. Maternal
toxicity was evident at 50 mg/kg/day as evidence by impaired body
weight gain. Slight developmental delays were observed for pups at
all dose levels; however, dose response relationships were not
evident and changes were small suggesting little biological
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significance. The gestational length for the 50 mg/kg/day group
was increased. The death in utero rates for the 10 and 50 mg/kg/
day groups were increased to 3.7 and 12.9% as compared to a control
value of 1.2%. Fetal body weights for the male 3, 10, and 50 mg/
kg/day groups and the female 10 and S50 mg/kg/day groups at birth
were lower than corresponding control levels. Pup viability for
the 50 mg/kg/day group declined from 87.1% at day 1 pp to 31.4% at
day 4 pp. Several females of the 50 mg/kg/day group (8 of 9} were
observed with hypogalactia as evidenced by little or no milk in
mammary glands at necropsy. Through day 28 pp, pup body weights
for the 10 and 50 mg/kg/day groups were depressed below control
values; however, body weights for the 3 mg/kg/day group were not
different from controls. The grasping reflex was delayed for the
10 and 50 mg/kg/day groups. The appearance of incisors and opening
of palpebrae fissures was delayed for all treatment groups;
although, a dose response relationship was not evident. An
increased incidence of hydroureter(s), sometimes accompanied by
dilatation of renal pelvis(es) or dilatation of urinary bladder,
wag found for pups of the 50 mg/kg/day group that died between days
1 and 4 pp. Atropine has been shown to abolish the release of
prostacyclin, which stimulates myometrial contractility in the rat.

The genotoxic potential of darifenacin was evaluated in the
Ames Test, Chinese hamster ovary/hypoxanthine-quanine
phosphoribosyl transferase assay, human lymphocyte chromosomal
aberration assay, and mouse bone marrow metaphase analysis.
Darifenacin was not mutagenic with tester strains TA 1535, TA 1537,
TA 100, and TA 98; however, the assay was incomplete. It is
necessary to include either the strain TA 102 or Escherichia coli
WP2 uvrA, which detect mutations at A-T sites. Darifenacin was not
mutagenic in the CHO/HGPRT assay in the presence or absence of
metabolic activation. The exact criteria for determination of a
positive response were not included in the protocol. Darifenacin
did not produce chromosomal aberrations in human lymphocytes in
vitro with or without metabeolic activation. Darifenacin at 125 mg /
kg did not produce chromosomal aberrations in the mouse bone marrow
metaphase analysis at 6, 24, and 48 hr after exposure.

Dermal irritation of darifenacin or its hydrobromide salt,
darifenacin-04 were assessed in the rabbit following 7 consecutive
days of topical application. Darifenacin or darifenacin-04 were
administered by occluded dermal application at doses of 0.4, 4, or
40 mg base/kg/day. No erythema or edema was observed with rabbits
that received darifenacin at 0.4 mg/kg/day.
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RECOMMENDATION:

C

»

A One Month Gavage Study in Beagle Dogs-Dose Levelg: 0, 1, 4, or
16 mg active moiety/ka/day (Protoccl No. 89-751-02)

1. Mean and standard deviation for the following at 0, 15 and 37
days are needed:

Heart rate

RR interval

body temperature

Systolic blood pressure

Globulin

Albumin/Globulin (A/G) ratio
Mean corpuscular volume (MCV)
Mean corpuscular hemoglobin (MCH)
Mean corpuscular hemoglobin content (MCHC)
Differential counts

Urinalysis

2. Line listing for urinalysis are scattered over several pages.
If listings could be categorized by group and individual time
points, it would greatly aid the review of this data.
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6-Month Oral Toxicity in Spraque Dawley Rats {Study number 92028).

Mean and standard deviation for monocyte, eosinophil, and basophil
counts are needed.

The Excretion and Metabolism of [%“C]-Darifenacin in the Rat
Following Single Intravenous (2.5 ma/kg) and Oral (10 mg/kqg)
Adminigtration (UK-88525/DM/13/92; Volume 13, DMS, Page 3769).

1. Tables 3, 4, 5, and 6 are missing.

[-Ib- 48
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Timothy W. Robison, Ph.D. Date
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B. CAC minutes and amendments to minutes

Executive CAC
Date of Meeting: 24 October 2000

Commiittee: Joseph DeGeorge, Ph.D., HFD-024, Chair
Joseph Contrera, Ph.D., HFD-900, Member
Abby Jacobs, Ph.D., HFD-540, Alternate Member
Alex Jordan, Ph.D., Team Leader
Laurie McLeod, Ph.D.

Author of Draft: Laurie McLeod

The following information reflects a brief summary of the Committee discussion and its
recommendations. Detailed study information can be found in the individual review.

IND # 45457
Drug Name: Darifenacin
Sponsor: Pfizer

Background: Darifenacin is an M3 muscarinic receptor antagonist for use in urge incontinence. it
was negative for genotoxicity in a standard batlery of assays.

Mouse Carcinogenicity Study and Mouse Dose Selection

In a 3-month dietary study in mice at doses of 0, 25, 50, and 100 mg/kg/day, a 6%
decrease in body weight gain was observed at the high dose level. A dose-related increase in
mydriasis and partially closed eyes was observed at all dose levels. An increased accumulation
of Harderian gland secretions showed a similar incidence at all treatment levels. An adaptive
increase in liver weight and an induction of cytochrome P450 were also observed at the mid and

~ high doses; there were no histopathological changes to the liver.

The dose groups chosen for the carcinogenicity study were 50 mice /sex of 0, 0, 3, 20, and 100
mg/kg/day.

In the carcinogenicity study, the high dose was a maximum tolerated dose if based on the
resuits that both males and females in the high dose group demonstrated 10% decreases in body
weight gain over the two-year study period in the absence of significant changes in food
consumption. An AUC ratio of 25 times the clinical dose was achieved.

Protein binding was approximately equivalent for mice and humans. The major metabolite of
Darifenacin, UK-148,993, is present in the plasma of both mouse and man, in similar
concentrations as those of Darifenacin

Rat Carcinogenicity Study and Rat Dose Selection

In a 3-month dietary toxicity study, rats exposed to 25, 50, or 100 mg/kg/day had reduced food
intake and 10% decreases in body weight gain at all doses. Hepatic centrilobular hypertrophy
was observed at 50 and 100 mg/kg/day. Mydriasis and partially closed eyes occurred, with
increasing severity, at all doses. In a 1-month dietary study, rats exposed to 25 mg/kg/day
showed a 10% decrease in body weight gain. Doses of 10 or 15 mg/kg/day induced 3 to 4 %
decreases in body weight. Mydriasis was observed at 15 and 25 mg/kg/day. In a six-month oral
gavage study in rats, treatment refated decreases in body weight gain were also observed.
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The dose groups chosen for the carcinogenicity study were 50 rats / sex of 0, 0, 1.5, 5, and 15

mg/kg/day.

In the carcinogenicity study, the high dose was a maximum tolerated dose if based on the results
that males and females in the high dose group demonstrated 22% and 29% decreases in body
weight gain, respectively, over the 2 year study period. Food consumption was decreased by
approximately 9% in males and 5-7 % in females. Both males and females in the mid dose group
demonstrated a decrease in body weight gain compared to controls. Food consumption in this
group reached sporadic significance with a magnitude of about 3-4%.

The high dose produced 20 and 12 times the expected human exposure in males and females,
respectively, based on AUC.

Executive CAC Recommendations and Conclusions:

Mouse:

The committee’s conclusion was that the doses were adequate (MTD) based on data in the rat
that weight loss was caused by gavage as well as dietary administration of the drug. It also
concluded that the doses were adequate based on AUC in animals compared to the AUC in
humans given the projected maximal.clinical dose of 0.2 mg/kg t.i.d.

*The Committee agreed that there were no tumor findings, pending statistical analysis of the data.

Rat:

The committee’s conclusion was that the doses were adequate (MTD) based on data in the rat
that weight loss was caused by gavage as well as dietary administration of the drug.

* The Committee felt that there were few or no findings, pending statistical analysis of the data.

Other comments and responses:

General:

*The Committee requested verification of the study durations since both studies are listed as
being 96 weeks in length, but the start and stop times are 2 years apart. Response: The studies
are both 722 days in duration (a little over 103 weeks).

Mouse:

*The committee requested copies of the histopathology tables.

*The Committee asked for verification of the clinical dose. Response: All calculations were
based on the maximal projected clinical dose of 0.2 mg/kg t.i.d., although that dose was not listed
in the pk table at the meeting.

*The Committee felt that there were probably no findings, but recommended adding a table for

tabulated benign hemangiomas, hemangiosarcomas, and hemangiomas plus hemangiosarcomas
and requested that the statistician be asked to look for significance in alt combinations.
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MOUSE TUMOR FINDINGS:
Males (mg/kg/day) Females (mg/kg/day)
0 0 3 20 100 0 0 3 20 100

Bone marrow

N-hemangiosarcoma 1 0 0 0 0 0 0 0 0 0
Sternum

N-hemangiosarcoma 0 0 0 0 0 0 0 g 1 0
Liver

M-hemangiosarcoma 1 1 0 0 0 0 0 0 0 0
Ovaries

B-hemangioma 1 0 0 0 0
Skin and adnexa
__B-hemangioma 0 0 1 0 0 0 O 0 0 0

M-hemangiosarcoma 0 0 0 0 0 0 0 0 1 0
Spieen

N-hemangiosarcoma 1 0 0 0 0 0 0 0 I 0
Uterns

B-hemangioma 1 0 | 0 0
Total hemangiosarcoina 3 1 0 0 0 0 0 0 3 0
Total hemangioma ¢ 0 1 0 0 2 0 1 0 0
Total hemangioma plus
hemangiosarcoma 3 1 1 0 0 2 0 1 3 0
Total animals with
hemangioma or
hemangiosarcoma 1 1 i 0 0 1 0 1 1 0
Rat:

*The committee requested copies of the histopathology tables.

*The Committee feit that there were probably no findings, but recommended adding a row in the

table for tabulated benign hemangiomas plus hemangiosarcomas and that the statistician be
asked to look for significance in all combinations.
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NDA No. 21513

RAT TUMOR FINDINGS:
Males ( day) Females {mg/kg/day)
0 0 1.5 5 15 0 0 1.5 5 15

Adrenal

B-cortical adenoma 1/50 | 3/50 [549 | 750 [3/50 | 5/50 | 1/50 }3/50 | 1/50 | 8/50
Spleen
__B-hemangioma 0/50 | o750 [o/50 | o/s0 | 0/50 | 0/50 | /50 | 0/50 [ 0750 | 1/50

M-hemangiosarcoma o/50 |o/s0 |o/s0 joiso | 2/50 | 0/50 §0/50 | 0/50 | /50 | 0/50
Kidney

M-hemangiosarcoma 1750 {0/50 | 0/50 | 0/50 | 1/50 [ 0/50 {0/50 | 0/50 | 0/50 | 0/50
Skin and adnexa
__B-hemangiopericytoma 0/50 | 0/50 {0O/50 | 0/50 | 1/50 | 0/50 | 0/50 | 0/50 1 0/50 | 0/50

N-hemangiosarcoma o/50 [ 0/50 Jo/50 | ws0 | 1/50 | 0/50 | 0/50 1+ O/50 1 0/50 | 0/50
Total hemangiosarcoma 150 J0/50 [ 0/50 | 0/50 | 4/50 | 0/50 | 0/50 | 0/50 | 0/50 | 0/50
Total hemangioma 0/50 | 0/50 Jo/s0 | o/s0 | 0/50 ] 0/50 | 0450 1 O/50 | 0450 1/50
Total hemangioma plus
hemangiosarcoma * /50 | 0/50 | /50 |o0/50 | 4/50 | 0/50 | 6/50 | 0/50 | 0/50 | 1/50
Total hemangioma,
hemangiosarcoma, or
hemangiopericytoma 1750 {0/50 | 0/50 | /50 | 5/50 | /50 | 0/50 | /50 | 0/50 1/50

* all tumors represent separate animals

*Regarding adrenal cortical adenomas, hemangiomas, and hemangiosarcomas, the committee
requested that the sponsor’s historical control data from the same time period be sent (see

attachment}.

Y

Joseph DeGeorge, Ph.D.

Chair, Executive CAC

cc\

[Division File, HFD 580
fAlex Jordan, Team leader, HFD-580
{Laurie McLeod, Reviewer, HFD-580
/Adele Seifried, HFD-024
/Evelyn Farinas, HFD-580
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Do 2000 0F8

Query: Cr. Laurie McLeod, the toxicology reviewer, requested historical control data on
Sprague Dawley rats for adrenal corticoadenomas during the same timeframe as the
darifenacin carcinogenicity study in rats.

Response: The 24-month darifenadn carcinogenicity study in rats (50/sex/group) was conducted
batween 1893 and 1995 (Study No. 93073). The indidence of cortical adenomas of the adrenals in this
study was the following: e

Ceaoll  Control?  15makg  Gmoka  15makg

Males 1 3 5 7 3 h
Females 5 1 3 1 8 JE e

The incldence of cortical carcinomas of the adrenals in the same study was the following:

Control 1 Control 2 1.5 ma/kg 5 mafkg 15 mokg ;.
Males 0 1 o] 0
Females 0 3 2 0 0

Woe have examined the incidence of cotiéal adenomas and carcinomas of the adrenals in control and
treated groups of rats from carcinogenicity studies conducted during the period 1989 — 1996 in Plizer
Iaboratories, Amboise, France (see table below). Rats in these studies were treated for two years.

Sudy start year [ Comrdl 2
examinadisax

fgroup

1589 55
adenomas males
adenomas females
carcinomas males
carcinomas females

SeNg
—_-

1990 50
adenaomas males
adenomas femalea
CACINOMSS malas
carcinomas fenales

[ - -]
(==~ =]

16004 55-60
adenomas males
adanomas females
<ircinomas malea
carcinomas females

DO RN
FE YT Wy

In one of these studies, B low dose females had a cortical adenoma.

We have aiso examined the RITA database (Registry of Industrial Toxicology Animal data) of the
Fraunhofer Instituta in Hanover, Germany, which indudes contrai groups from 30 carcinogenicity
studies In Sprague-Dawley cats, conducted during the period 1983 - 1998 The duration of these
studies was 24 ~ 30 months. The incidence of cortical sdenomas of the adrenals recorded in each
study had a range of G — 18 in male rats and 0 - 9 in female rats, The incidence of cortical carcinomas
of the adrenals recorded In each study had a range of 0-1 in male rats and 0-3 In ferale rats {see

Appendix).

‘1\
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Deo-2000 Ok

Appendix:

NDA No. 21513

Lesion-related Incidence Data

Report parameters:

Adrenal gland Adenoma, cortical
Males Femasles
Study Group Stat  Duration Strain Breeder total  with % total  with %
No.  Mo. m/ month exam. _liesion exam. _lesion
1 1 03/1985 24 SPRD H 68 7 103 67 3 119
10 1 08/1985 25 SPRD Dl S0 1 20 50 | 2.0
14 1 09/1983 28 SPRD D1 50 2 40 50 2 40
s 1 10/1983 27 SPRD Dl 50 2 40 50 2 4.0
i6 1 111985 29 SPRD H 70 3 43 69 4 58
18 i 09/1985 30 SPRD H i 7 180 70 7 10.0
19 1 021986 29 SPRD H 68 13 -19.1. 70 5 71
24 1 08/1985 25 SPRD D1 50 ] 0.0 50 4 8.0
29 1 04/1988 26 SPRD D1 50 1] 0.0 50 3 6.0
35 1 08/1987 24 SPRD Dl 70 2 29 70 5 71
40 1 09/1988 25- SPRD D1 50 4 80 50 8 160 -
42 1 05/1938 25 SPRD D1 50 0 00 - 50 [} 0.0 -
45 1 09/1989 24 SPRD D3 55 1 1.3 55 4 73
46 1 07/1986 24 SPRD D2 50 2 440 50 5 100
47 1 021989 24 SPRD H 7 I8 254 &9 6 87
43 5 1171987 24 SPRD K 50 7 140 - 50 9 180 +
50 1 (9/1989 24 SPRD D3 35 3 5.5 55 3 5.5
52 2 QU986 X4 SPRD D2 50 2 40 50 4 8.0
57 1 02/1990 24 SPRD 2] 50 i 2.0 50 £ 20
58 1 1171987 25 SPRD L 50 9 18.9 :
62 I 0871987 25 SPRD D2 60 1 .7 60 4 6.7
68 1 02/1990 24 SPRD D3 50 1 20 50 & 12.0
70 1 07/1986 24 SPRD Di 48 5 10.4
96 1 11993 24 SPRD D2 60 1 L7 &0 2 33
100 1 021995 24 SPRD Dl 50 3 6.0 49 4 8.2
103 1 11992 24 SPRD D8 54 2 kNS 55 2 16
102 1 101992 24 SPRD D& 55 2 36 55 3 55
106 I 11/1993 24 SPRD D2 59 3 5.1 60 1 1.7
111 1 07/1995 24" SPRD D4 &0 1 1.7 53 3 57
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Adrerai Ad , cortical
Males Females
Study Group Start  Dunation Sirain Breeder total  with % total  wath Ya
No. No. [m/y}  [month} examn. lesion exam. lesion
125 1 021199 24 SPRD H 50 3 6.0
All 30 studies: 1673 106 6.3 1517 106 7.0
Range MIN: 0.0 0.0
Range MAX: 254 18.0
End of Report
Lesion-related Incidence Data
Primary sort key ._..... + Study Number (ascending)
No. 130
2
g
i Adrenat gland Adenocarcinoma, cortical
Males Females
Study Group Stat Dumation Strain  Breede | tolal  with % lotal  wilh %
No.  No. [l month] r exam. lesion exam. lesion
g 1 1 031985 24 SPRD H 68 o] 0o - 67 0 0.0
] 10 1 068/1985 25 SPRD o) 50 0 00 - 50 0 00
. 14 1 0971583 28 SPRD D1 50 1] 0.0 - 50 0 00
5 1 10/11983 27 SPRD D1 50 [¢] 00 - 50 1 2.0
16 1 1111985 29 SPRD H 70 0 0.0 69 0 0.0
138 1 0911985 3@ SPRD H 70 0 Qo - T0 [¢] 0.0
19 1 0211986 29 3SPRD H 68 0 0o - 70 1 14
24 1 08/1985 25 SPRD D1 50 0 0.0 - 50 0 0.0 -
29 1 0471988 26 SPRD (53] 50 0 0.0 - 50 1 20
35 1 08/1987 24 SPRD D1 70 0 00 - 70 0 0.0
40 1 09/1988 25 SPRD D1 50 ¢ 00 - 5 0 00
42 1 051988 25 SPRD D1 50 0 0.0 - 50 0 0.0
45 1 09/989 24 SPRD D3 55 0 0.0 - 55 1 1.8
46 1 071986 24 SPRD D2 50 0 00 - 50 0 n.o
47 1 02/1989 24 SPRD H T 0 6o - 69 0 0.0
48 5 1171987 24 SPRD K 50 1 20 + 50 3 6.0
50 1 06/1989 24 SPRD D3 55 [¢] 00 - 55 1 1.8
52 2 071986 24 SPRD D2 50 0 00 - 50 0 0.0
57 1 02/1990 24 SPRD 03 50 1 20 + 50 0 a.0
58 1 1171087 25 SPRD L 50 1 20 +
62 1 081987 25 SPRD D2 6O 4] 0.0 - 60 1.7
68 1 02/1990 24 SPRD D3 50 o 00 - 50 0.0
10 1 (711988 24 SPRD D1 48 0 0.0 -
96 1 1171993 24 SPRD D2 60 0 00 - 60 0 0.0
100 1 0211985 24 SPRD D1 50 0 00 - 49 1] 0.0
101 1 1041992 24 SPRD D§ 54 0 0.0 - 55 1 1.8
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- -
Adrenal gland Adenocarcinoma, cortical
Males Females
Study Group Stat Dumtion Strain Breede | total  with % fotal  with %
_No. No. [mhi [month] r examn. taesion exam. lesion
102 1 10/1992 24 SPRO D8 55 0 00 - 55 0 00 -
106 1 1111983 24 SPRD D2 59 0 0.0 - 60 1 1.7
11 1 0711995 24 SPRD - D4 60 0 0.0 - 53 0 0.0 -
128 1 021996 24 SPRD  H 50 0 00 -| -
All 30 studias: | 1673 3 0.2 1517 11 0.7
Range MiN: 0.0 0.0
Range MAX: 2.0/ 6.0
End of Report -

APPEARS TH!IS WAY
ON ORIGIHA
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We have examined the incidence of hemangiosarcomas and hemangiomas in control
groups of rats from carcinogenicity studies conducted during the perlod 1989-1956 in Pizer
laboratories, Amboise, France {see table below}. Rats in thess studies were treated for two

years.
oas of s No. of rals femdgroup Hemanaicearcormas Hemangomas
Maes Toraios Meleg Eemeics
Conteod 1 | Contrel 8 | Conteal 1] Gontrol 2 | Control 1 | Gontrol 2 | Conteol 1| Comrol 2
1989 55
Uver o a o 1 o 0 ] 0
Mesenteric node o o o o 1 1 0 o
1994 50
Spleun 0 [ 0 ] 1 0 0 0
Mesanteric nada o o o 0 o 1 o 0
Bona mammow ° [ ] o o o 0 0
Therax ] 1 ) o ] o o 0
1950 50
Meseriteric node o o o o 3 2 o o
We have also examined the RITA database (Registry of Industrial Toxicology Animal data)
of the Fraunhofer Institute in Hanover, Germany, which Included control groups from 29-30
carcinogenicity studies In Sprague Dawley rats, conducted during the period 1983-1998.
The duration of these studies was 24-30 months. The range of Incidences Is given in the
following table: -
Males Males Females Females
hemangiosarcomas | hemangiomas | hemangiosarcomas { hemangiomas
Kidney 0 0-1 0 o
Liver 01 0-% 0-1 0
Mesenteric lymph node 01 0-5 ) 0-2
Skin/subcutaneous lissue 0-2 0-1 0 0
Spleen 0-3 0-2 0-1 0-1
Uterus - - 0 o-t

Nota: One study in the RITA dailabase had a totat of 6 hemangiosarcomas when all organs

werg axamined.

(ses Appendix).
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NDA No. 21513

Amendment to Darifenacin CAC minutes:

IND # 45457

Drug Name: Darifenacin

Sponsor: Pfizer

On October 24, 2000, CAC reviewed the drug Darifenacin, IND#45457. A statistical analysis from
historical data was requested for hemangiomas and hemangiosarcomas in Sprague Dawley rats. The

statistical review, done by Karl Lin, found positive trends in the total incidence of hemangiosarcoma and
hemangiosarcoma-plus-hemangioma in male rats at the highest dose tested, 15 mg/kg/day or 20 times the

clinical dose (AUC). In females, the only incidence of hemangioma was in the high dose group at 15

mg/kg/day or 12 times the clinical dose (not statistically significant). There was no effect in male rats at 5
mg/kg/day or 7 times the clinical exposure. Inclusion of historical data did not affect the results. There were
no findings in mice at 100 mg/kg/day or greater than 40 times the human exposure (AUC).

As a result of these conclusions,
following points should be included in the label for Darifenacin:

| ¥

Amendment to Darifenacin CAC minutes:

CAC amendment #2

NDA # 21513

Drug Name: Darifenacin

7/29/03

After a secondary review, CAC concluded that the incidences of hemangiosarcomas or

the committee proposed that the

hermangiomas (combined} in male rats are not clearly related to the administration of darifenacin.
The trend analysis is not significant for common neoplasms (the incidence in one of the controls
was 2%) and the pairwise comparison is not significant for uncommon or common neoplasms.
Thus, no darifenacin-retated neoplasms were seen in rats or mice.

Talde 2: Pllaer Amdise aod RITA (Reghics i ahoey Audn H
Fahic 1! acideace Rute and Lacativs of I fosaroumns” ks Males Dasa Used bor Statistivsl Analysis of Totad Incldence of Homangissarcome and
i Dattinscin Cancinsgoniciy Rt Sy Hemasgyvareosy & Hemangicma Comtdacd in Mides 1a Darifbacis Card ety Rat
Amibides Stdy Nw. 33 Sady
{Ambive Study Ne. 9HITS)
Greup Incidenor Latathon
Conarols I Ridin Historical 1lata Hemaogmsaromna Hemadigiosatooma &
- Hemungioma
1.5 whigfkg 08 Anvhurse 3 stidses FUBG PG [IEEEOTELN 113G (%
3 mpke 05 . Gt sabised W FDA Doee fanzae U $3%) irunee §3-5%)
ik
S mpke a3 Kadney (F2. Sploon {2} Skeeradnesac (1)
Figuroy i | Yandvate he mawber of oo RESA JuRR-i0g, L6 4 i) wiz gy EE RN Ty Y5y 1023

* Mo beraangmima in this vty i mides, ] b

Stnpencrros in ki sde ok ol {3 gy ke

HA i sy (LFRTEIRR S )

[RET AR R AT

{renge - 12 994)

2376 MM A%
(runze 1 46- 5%

AR andaz vondacted o Smbe vk dueme thu s ponod
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Laurie McLeod
9/17/03 11:19:06 AM
PHARMACOLOGIST

Suzanne Thornton
9/17/03 11:21:54 AM
PHARMACOLOGIST
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NONCLINICAL PEARMACOLOGY/TOXICOLOGY

1) Does this action of the NDA

appear to be organized (sccording L
to 21 CFR 314 and current /

guidelines for format and content)

in a manner that would allow a
substantive review to be
completed? ’

2

I3 this scction of the NDA indexed
and paginated in a manner to v
enable a fimely and substantive
review?.

3

Is this section of the NDA
sufficiently legible so that a
substantive review can be done?
Has the data been preseated in dn \/
" appropriate mannir {consider
tables, graphs, complete study
teports, inclusion of individual
animal data, appropriate data
analysis, ete.)? -

4

the Division during pre- J

Are all necessary and appropriate
studies for this agent, including
" special studies/data requested by

submission
communications/discussions,
completed and submitted in this
NDA? Please itemize the critical
studies included and indicate any
significant studies that were
submitted form the NDA..
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desigoed (ie., appropriate number
of animals, adequate monitoring
copgistent with the proposed
clinieal yse, state-of-the art
protocols, ctc.)?

6) If the formulation 1o be marketed

is not identical to the formulation
used in the toxicology studies
(inchuding the impurity profiies),
has the sponsor clearly defined
the differcoces and submitted

_ reviewable supportive data (ie.

Adequate repeat studies using the
marketed product and/or adequate
Jjustification for why such
repetition would not be
necessary)?

Dots the route of administration
used in animal studies appear to be
the same s the intended human

. expasire route? Ifnot, has the

sponsor submitted supportive data
andfor an adequate scieatific
ratiopale to justify the altemative
route?

8)

Has the proposed draft labeling
been submitted? Arethe
appropriate sections for the
product included and generaliy in

" accordance with 21 CFR 201.57?

Is information available o express
human dose multiples in sither
mgim2 or comparative
senun/plasma AUC levels?
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NDA 21-513 Enablex Extended Release Tablets
Darifenacin hydrobromide, 7.5 and 15 mg

Nonclinical Inspection Review Summary

Not applicable to this application.
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Statistical Review and Evaluation

(Carcinogenicity Studies)

IND No.: 45457

Applicant:  Pfizer

Name of Drug:  Darifenacin

Documents Reviewed: 1. CDER CAC Executive Meeting Minutes on October 24, 2000

2. Historical Control Data submitted by the sponsor, not dated.

Reviewing Pharmacologist: Laurie McLeod, Ph.D., HFD-580

Statistical Reviewer:  Karl K. Lin, Ph.D., HFD-715

Summary of Review

The positive trends in total incidence in hemangiosarcoma, and hemangiosarcoma +hemangioma
in male rats are tested by the Cochran- Armitage test without and with the incorporation of the
RITA historical control data submitted by the sponsor. The analysis results show that the positive
trends in total incidence in hemangiosarcoma, and hemangiosarcoma +hemangioma are
statistically significant in both analyses without and with incorporation of the historical control
data. The analysis without the incorporation of the historical control data also shows that the
positive trend in total incidence in hemangiosarcoma +hemangioma+hemangiopericytoma in
male rats is statistically significant.

1. Introduction

There are two carcinogenicity studies, one in mice and one in rats, included in this IND
submission. Two control groups and three treated groups were used in the two studies. 50
animals were used in each group/sex. The doses chosen for the mouse carcinogenicity study
were 0, 0, 3, 20, and 100 mg/kg/day, and the dose groups chosen for the carcinogenicity study
were 0, 0, 1.5, 5, and 15 mg/kg/day.

CDER Executive Carcinogenicity Assessment Committee (CAC) discussed the results of the two
carcinogenicity studies on October 24, 2000 without a statistical review. It was concluded by
CDER Executive CAC that the designs of the two studics were valid, and that there were no
positive tumor findings in the mouse study. However, the Committee felt that there were few



positive findings in combined tumor incidence rate in hemangiosarcoma, hemagioma, and
hemangiopericytoma in various tissues in male rats, and that historical control data should be
requested from the sponsor for statistical review.

Dr. Laurie McLeod of HFD-580, reviewing pharmacologist of this IND, has asked Division of
Biometrics I to perform a statistical analysis of the above tumor types with the incorporation of
the large amount of historical control data submitted by the sponsor.

2. Reviewer’s Analysis

Tumor data of hemagiosarcoma, hemangioma, and hemangiopericytoma in various tissues of the
current rat study are included in Table | below. The data of female rats are not analyzed since
there was only one female rat developed hemangioma in spleen.

Table 1

Tumor Incidence Rates of Hemagiosarcoma, Hemangioma,
and Hemangiopericytoma of the Rat study

Males (mg/kg/day) Females (mg/kg/day)

0 0 1.5 5 15 0 0 1.5 5 15
Spleen
|__B-hemangioma 0/50  0/50  ¥SO  j0/50 0/50 W/S00 WSO 0500 /500 1750
| __M-hemangiosarcomna OS50 j/50 0 /S0 /500 /500 /50 /500 07500 /S0 10/50
Kidney
_M-hemangiosarcoma 1/50  0/50  0/50 /50 1750 /50 j0/50  0/50 /50 /50
Skin and adnexa
|__B-hemangiopericytoima /50 /50 0/50  [0/500 (1500 /S0 04500 0/50 RS0 0450
|__N-hemangiosarcoma 0/50  10/S0 /50 /50 |1/50 /50 0750 10/50 /50 0750
Total hemangiosarcoma 1/50  0/50  {0/50  0/50 WSO [0/50  10/50 /50 10/50  10/50
[Total hemangioma 0/50  10/50 /50 [0/50  W0/50 0/50 S0 /50 0750 [1/50
Total hemangioma plus
hemangiosarcoma * 1750 /50 0/50 /50 W/500 [0/50  0/50 0 /50 0/SO 11/50
Total hemangioma,
hemangiosarcoma, or
hemangiopericytoma 1/50 /50 J0/50  |0/50 |5/5G K0/S0 [0/50  0/50 B/50 1450

* all tumors represent separate animals

2.1 Statistical Analysis Without Incorporation of Historical Control Data

The survival-unadjusted Cochran- Armitage trend test using the doses as weights (also called
permutation. trend test) is used in the analysis of the total tumor incidence data for two reasons.
The first reason is that there is no electronic data set available to this reviewer to perform more



complicated survival-adjusted analysis. The second reason is that, according to the reviewing
pharmacologist, the survivals are not significantly different among the treatment groups.

Results of the Cochran- Armitage trend tests on the total incidences of hemangiosarcoma, and of
hcmangmsarcoma and hemangioma combined in Table 2 (both have the same total incidences

since there is no male rats developed hemangeioma). The results show that there is a statistically
significant trend in the total incidences of hemangiosarcoma, and of hemangiosarcoma and
hemangioma combined in male rats (asymptotic p = 0.0011 and exact p = 0.0062).

The results of the Cochran- Armitage trend test on the total incidence rates of hemangiosarcoma,
hemangioma, and hemangiopericytoma combined are included in Table 3. The results show that

there is a statistically significant trend in the total incidences of hemangiosarcoma, hemangioma,
and hemangiopericytom combined in male rats (asymptotic p = 0.0002 and exact p = 0.0014).

Table 2

Results of Statistical Analysis of Total Incidences of Hemangiosarcoma
(or Hemangiosarcoma and Hemangioma Combined) in Male Rats

{12 by 5 tables and sum of scores from row <rowl > ]

Summary of Exact distribution of PERMUTATION statistic:

Min Max Mean Std-dev Cbserved
Standardized
0.0000 75.00 21.50 12.54 60.00

3.070

Asymptotlc Inference:

Ofevsie . p-value: Pr { Test Statistic .GE. Observed ) = 0.0011
Two-sided p-value: 2 * One-sided = Cc.0021
Exact Inference:
one-sided p-value: Pr { Test Statistic .GE. Observed | = 0.0062
Pr { Test Statistic .EQ. Observed } = 0.0029
Two-sided p-value: Pr { | Test Statistic - Mean |
.GE. | Observed - Mean | = 0.0062

Two-sided p-value: 2*One-Sided = 0.0123




Table 3

Results of Statistical Analysis of Total Incidences of
Hemangiosarcoma, Hemangioma, and Hemangiopericytoma Combined in Male Rats

[ 1 2 by 5 tables and sum of scores from row <rowl > ]

Summary of Exact distribution of PERMUTATION statistic:

Min Max Mean Std-dev Observed
Standardized
0.0000 90.00 25.80 13.71 75.00

3.589

Asymptotlc Inf erence:

- @op-value: Pr { Test Statistic .GE. Observed } = 0.0002
Two 51ded p-value: 2 * One-sided = 0.0003
Exact Inference:

Pre-gided fg-value: Pr { Test Statistic .GE. Observed } = 0.0014
o pr { Test Statistic .EQ. Observed } = 6.0007

Two-sided p-value: Pr { | Test Statistic - Mean |
~ .GE. | Observed - Mean | = 0.0014
Two-gsided p-value: 2*0One-Sided = 0.0028

2.2 Statistical Analysis Incorporating Historical Control Data

The sponsor examined the RITA database (Registry of Industrial Toxicology Animal data) of the
Fraunhofer Institute in Hanover, Germany, and submitted historical control data from 30
carcinogenicity studies using Sprague Dawley rats conducted during the period 1983-1998. The
duration of these studies ranges from 24 to 30 months. The historical control data of
hemangiosarcoma and hemangioma from Rita database are included in Table 4.

The statistical procedure described tn Tarone (1982) is used in the analysis of the total incidence
rates of hemangioma and hemangiosarcoma data of male rats with the use of the RITA historical
control data submitted by the sponsor.

For a given experiment, the number of animals that develop a tumor in the control group follows
the following binomial distribution with parameterp.

f(x) = (ﬂ) p*(1-p)* forx=0,1,...,n
X

p is the true spontaneous rate of the tumor, n is the total animals in the control group, and x is the
number of animals in the control group developed the tumor.

It is proposed in the paper that the following beta distribution be used to model the distribution
of the spontaneous tumor rate p of the control group that varies from experiment to experiment.




g(p) = {T'(c+P)/ F(a)F(B)} p*! (1-p)*!,  for O<p<l.

The mean and variance of the beta distribution are
E(p)=oa/ (a+p) and

V(p) = (aB)/ { (c+B)(0+B+1)}.

The unknown parameters o, and f are estimated by the method of moments, i.e., by equating the
population mean and variance with the sample mean and variance and solving the two equations
to find the estimates of o and f3.

The summary statistics of total tumor incidence rates of hemangiosarcoma, and
hemangiosarcoma and hemangioma combined of the RITA historical control data are included in
Tables 5 and 6. The summary statistics are needed for estimating the unknown parameters & and

B.
As mentioned above, the parameters ¢ and B of the beta distribution are estimated by the method
of moments. The beta distribution for modeling the spontaneous rale of hemangiosarcoma is
determined by solving the following system of two equations simultancously using the observed
mean and variance from the historical data in Table 5.

o/(o+P)= 0.0284

(oB)/{(e+B)(a+B+1)} =0.00102.
The solution to the system of equations is ¢ = 0.74 and = 25.29.
The beta distribution for modeling the spontaneous rate of hemangiosarcoma and hemangioma
combined is determined by solving the following system of two equations simultaneously using
the observed mean and variance from the historical data in Table 6.

a/(a+B)= 0.0097

(oB)/{(o+P)(a+p+1)} = 0.0003.

The solution to the system of equations is & = 0.31 and f = 31.26.

The positive trend in tumor incidence with the incorporation of historical control data is tested by
the following statistic

X’ = Exdi-p End)?/ {p’ q [Znd’ -~ (Zxd)’/ n}},



wheren=n+otf, p =(x+a)/nq =1-p,n= ¥.n, and x. = 2.x;. The summation is from
zero to r when there are r + 1 treatment groups in an expenment.

The test statistic %° is distributed asymptotically as a chi square random variable with one degree
of freedom.

Put the tumor data from the current study in Table 1 and the estimated values of ¢ and 3 using
the historical control data into the above equation, we get * = 10.004 for hemangisarcoma, and
x? = 8.085. The p-values in both cases are less than 0.005.

The results of the asymptotic tests for positive trend incorporating the historical control data
submitted by the sponsor show that positive trends in total incidence of hemangiosarcoma alone,
and hemangiosarcoma and hemangioma combined are statistically significant in male rats.

No exact version of the above Tarone test for trend in tumor incidence is available. There are no
exact p-values for comparison with the above asymptotic p-values. It is expected that if there are
exact test methods available, the exact p-values may be a little bit larger.



RITA Historical Control Data of Hemangiosarcoma and Hemangioma of Male Rats
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Table 5

Summary Statistics of Total Incidence Rates of Hemangiosarcoma

Of the RITA Historical Control Data

Hemansarcoma

Mean 0.009664596|.
Standard Error 0.003160223
Median 0
Mode 0
Standard Deviation 0.017309252
Sample Variance 0.00029961
Kurtosis 8.873692944
Skewness 268080227
Range 0.08
Minimum 0
Maximum 0.08
Sum (0.289937888
Count 30
Confidence Level(95.0%) (.006463384

Table 6

Summary Statistics of Total Incidence Rates of Hemangiosarcoma
And Hemangioma Combined of the RITA Historical Control Data

Hemangiosarcoma+Hemangioma

Mean 0.028412118
Standard Error 0.005834563
Median 0.019090909
Mode 0
Standard Deviation 0.031957219
Sample Variance 0.001021264
Kurtosis 2473252257
Skewness 1.527590491
Range 0.128571429
Minimum 0
Maximum 0.128571429
Sum 0.852363542
Count 30
Confidence Level(95.0%) 0.011933028
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Amendment to Darifenacin CAC minutes:

IND # 45457
Drug Name: Darifenacin
Sponsor: Pfizer

On October 24, 2000, CAC reviewed the drug Darifenacin, IND#45457. A statistical
analysis from historical data was requested for hemangiomas and hemangiosarcomas in
Sprague Dawley rats. The statistical review, done by Karl Lin, found positive trends in
the total incidence of hemangiosarcoma and hemangiosarcoma-plus-hemangioma in male
rats at the highest dose tested, 15 mg/kg/day or 20 times the clinical dose {AUC). In
females, the only incidence of hemangioma was in the high dose group at 15 mg/kg/day
or 12 times the clinical dose (not statistically significant). There was no effect in male rats
at 5 mg/kg/day or 7 times the clinical exposure. Inclusion of historical data did not affect
the results. There were no findings in mice at 100 mg/kg/day or greater than 40 times the
human exposure (AUC).

As aresult of these conclusions, the committee proposed that the following points should
be included in the label for Darifenacin:
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