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Investigation of the cytochrome P450 3A4 induction potential of the compound SPM
8272 in cryopreserved human hepatocytes (BA 535-02)(December 2002). SPM 8272
did not cause a detectable induction of CYP3A4 activity or an increase in CYP 3A4
mRNA levels in cryopreserved human hepatocytes at a concentratlon of 9. 5 nM
(therapeutic plasma concentration); ==~ =~

Determination of the cytochrome P450 induction potential of fesoterodine in human
hepatocytes (Study no. 692, SPM 907)(December 2004). The cytochrome P450
induction potential of fesoterodine (20 and 200 uM) was investigated in cryopreserved
human hepatocytes (72 hour incubation). The cutoff for a positive induction was a more
than 200% change in enzymatic activity of treated versus non-treated hepatocytes
(control). Down regulation was considered significant when the enzymatic activity of the
treated hepatocytes was below 50% of that obtained for the non-treated hepatocytes. No
notable effects on enzyme activities associated with CYP1A2, CYP2B6, CYP2C9,
CYP2C19, and CYP3A4 were observed:

Donor Substrate Confrol inducer Fesoterndine
{concentration) % of control
1
(contetrnton) | _conpat | 20781 | 200331

CYP1A2 |#17 Z-ethoxyresorufin | Omeprazofe 462 102 117

FEP G . {50 uM) 826 98.6 103
CYP2B6 [417 (S)-mephenytoin | Phepobasbital | 604 121 129

FEP (100 M) (200 uM) 610 117 848
CYP2CO |417 (S)y-warfarin Rifampicin 433 103 97.6

FEP (10 M) 20 pM) 359 109 102
CYP2C19 | 417 (S)-mephenytoin | Rifampicin 595 114 119

FEP . |(100pM) (20 uM) ot nt ntl
CYP3A4 |417 Testosterone Rifampicin . 1276 .| 131 124

421 (250 13 0 uMh 372 116 9.8
nt 10 metabolic unover .

SPM 8272: Effect on cytochrome P450 and related parameters in male and female
CD-1 mice following oral administration at dose levels of 0, 5, 25, and 75 mg/kg/day
(increased to 100 mg/kg/day in males and 125 mg/kg/day in females from week 16)
for 6 months (Study no. 0798/029)(July 2002). 7-Ethoxyresorufin O-deethylase was
used as a marker for CYP1A, testosterone 6B- and 2f-hydroxylase for CYP3A,
testosterone 16B-hydroxylase for CYP2B, testosterone 160- and 20-hydroxylase for
CYP2C and lauric acid 11- and 12-hydroxylase for CYP2E and CYP4A. No notable
effects on the concentrations of hepatic microsomal protein or cytochrome P450 activities
were observed. A decrease in testosterone 16p-hydroxylase and 6B-hydroxylase (to ca
34% of the corresponding control value, relative to microsomal protein), was observed at
the lowest dose level in male mice.

SPM 8272: Effect on cytochrome P450 and related parameters in male and female
Beagle dogs following oral administration at dese levels of 0, 0.5, 2.5 and 12.5
mg/kg/day for 9 months (Study ne. 0798/030)(July 2002). There were no notable
effects on the concentrations of hepatic microsomal protein and cytochrome P450.0r on
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the activities of CYP1A, CYP2B, CYP2C, CYP2E, CYP3A and CYP4A in the beagle
dog.

Interaction of the compounds SPM 8272, SPM 7605, SPM 5509, SPM 6923, and
SPM 9078 with the cytochrome P450 isoenzymes 1A2, 2C9, 2C19, 2D6, and 3A4
(Study no. BA 474-02)(November 2001). Specific CYP-substrates were metabolized to
fluorogenic molecules in the presence of test compounds (competitors) or specific control
inhibitors in an automated microtiter plate-based competitive assay:

LogiCe CooluM] KM

CYP3A4: .
SPM 8272 5,638+ 0.120 a3 28
SPM 7605: 4,685+ 0.071 485 80.9
SPM 5509: 5491 40,538 155.2 99.1
SPM 6623; no interaction dsetectable
SPM.g078: 4.012:£0.040 10.3 84
" Katoconazole: 1.273 4 0.048 0.019 0042
1.318 0,085 0.021 0.013
121220032 0018 0010
LYP2DS6:
SPM 8272 4,193 20,043 156 7.8
SPM 7605: 4,001 £ 0.040 10.0 50
SPM 5508: 4,342 £ 0.062 220 10.9
SPM 6823: no interaction detectable
SPM 9078: 3526+ 0.023 34 1.7
Quinidine: 1,187 £0.057 0015 0408
| 184840025 0,035 0.018
1261 £ 0.041 0018 0.009
CYP1AZ:
SPM 8272: no interaction detectable, calculation not reasonabis
SPM 7605: nb interaction detectable, calculation not reasonable
SPM 5508: no interaction delectable, calculation nol reasonable
SPMeoR: no Interaction detectable, calculation not reasonablo
SPM 9078: no interaction deteciable, calculation not reasonable
Furafyling: | 288410058 099 | 0.41
3.08250.042 115 048
50353 0.047 108 . 045
CYpce:
SPM 8272: 56801 0.512 47835 246.28
SPM 7605: Jow inlaraction datectable, calculation not reasonable
SPM 5508; 54643 0211 201.32 149.00
SPM 6923: kow interaction detectable, caloulation not reasonable
SPM 9078: “5.203+ 0,151 19648 - iO1L17
Sutfaphenazole: 2537 £0.025 0.34 0.18
2,545 £ 0.031 0,35 . D48
258810059 - D34 0.18
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cYPzois: :
SPM 8272: no Interaction detectabls, calculation not reasonable
SPM7605: 1o Interaction detectable, calculation not reasonable
SPM 6509: 0o Interaction detectabls, calculalion not reastnable
SPM 6023: 10 interaction dstectable, calculation not reasonabls
SPM 8078 50731009 11840 84.98
Omeprazole: 3,457 2 0.087 2.87 1.5

3458 10.083 2.87 1.56

8.456 0,031 286 185

No relavant {lower pM range) ICs/K:-values of the test compounds for CYP1AZ,
CYP2CS and CYP2C13 Interactions were detectable.

2.6.4.6 Excretion

Excretion following single doses of [**C]-fesoterodine (animals) or fesoterodine
(human) (majority of dose recovered within 24 hours)(sponsor’s summary table)

Species| Dose Route % Administered dose
(mg/kg) Taine* Feces Total®

Male |Female| Male |Female | Male | Female
Mouge 5 oral 4247 | 3721 | 5229 | S4x4 | 934 | 9223
25 intravenous [47£15| 312 [45+19| 508 | 01x1 | 906
Rat 5 oral 114 | 11x4 | 763 | 767 | 88x2 | 87x5
2.5 intravenous | 18+2 | 161 [ 781 | 791 | 961 | 96%2
Dog G5 oral. [60x14| 67+2 | 266 25%2 | B6%x9 | 91£0
0.25 |intravenous| 57+1 [ 63=5 | 3626 | 24x3 | 03x5 | 88zx4

Human{ 8mg “oral 69.7 6.84 76.5

4mg | intravenous 823 241 84.7

Excretion of total radioactivity was determined over 168 hours after dosing (animal studies DHGY1005,
DHGY1007, DHGY1006). In trial SP567, SPM 7605 and the 3 secondary metabolites were determined in
urine and feces samples by LC-MS/MS. Values are means + SD (n=3 animals/sex) or means (n=11 male
human subjects).

a - includes radioactivity in cage wash in animal studies

b - includes radioactivity in carcass and GI tract in mice and rats

2.6.4.7 Pharmacokinetic drug interactions

No drug interaction studies were performed in animals. Studies in vitro of drug
metabolizing mechanisms are included under Metabolism above.

2.6.4.8 Other Pharmacokinetic Studies NA
2.6.4.9 Discussion émd Conclusions

Absorption, distribution, metabolism and excretion of fesoterodine were studied in mice
(CD-1, C57BL), rats (Sprague-Dawley, Lister Hooded) and dogs (Beagle). Mice were
most similar to human in terms of metabolic profile, and dogs were most similar in terms
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of routes of excretion (primarily in urine). Mice and dogs were chosen as the primary
toxicity species. Pigmented tissues were investigated in male mice and rats. Elimination
- of drug-related materials from the eyes of pigmented rats was evident after 168 hours, but
no drug accumulation or drug related ocular toxicity was observed in toxicology studies.
Placental transfer was observed to occur in pregnant mice and rats. Fesoterodine and its
major human metabolites were also monitored in toxicity studies in mice (CD-1), rats
(Sprague-Dawley, CD), rabbits (Himalayan) and dogs (Beagle). Fesoterodine (dog only)
and/or SPM 7605 (active entity / hydroxy metabolite), and carboxy (SPM 5509),
carboxy-N-desisopropyl (SPM 7790) and N-desisopropyl metabolites (SPM 7789)(none
pharmacologically active), as measured by LC-MS/MS, were adequately represented in
tox1c1ty studies. Parent drug was studied at about 30 times the expected clinical exposure
via AUC in mice and at about 20 times in dogs. Metabolite profiles were similar among
species. No inversion at the chiral centre of fesoterodine has been observed. The
parameters for the method validations included accuracy, precision, selectivity,
sensitivity, linearity, reproducibility, recovery, and stability. The analytes and matrix
were the same as in clinical trials.

2.6.4.10 Tables and figures to include comparative TK summary

Human pharmacokinetic summary:

Parameter CYP2D6 ' 8. mg QD e
SPM7605 SPM5509 SPM7789 SPM7790
Crmax (ng/ml) | EM 4.0+1.1 14.8+4.3 0.25+0.15 | 7.47+2.59
PM 6.94+2.7 7.53+1.0 0.64+0.22 4.27+1.25
Worst 721+1.73° | 17.524.3° [ 0.9£0.1° 2349.1¢
AUCO-1z EM 45.3+14.5 209+55 1.23£1.33 115435
(ng/m]*h) . . ) R PR . .
PM 88.7£31.9 117£14.2 6.82+3.14 76.0£26
Worst 132+£25° 376+123° 10.2+1.9° 313+73¢
case*

* If severe renal impairment and strong CYP3A4 inhibitors are limited to 4 mg dose
severe renal 1mpa1rment + 4 mg fesoterodine

® keto + 8 mg in EM subjects

rlfamplcm + 8 mg in PM subjects
4 rifampicin + 8 mg in EM subjects, severe renal 1mpa1red + 4 mg also yielded similar

exposures

¢ moderate hepatic impairment + 8 mg
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2.6.5 PHARMACOKINETICS TABULATED SUMMARY

Absorption after a single dose in mouse
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Absorption after a single dose in dog
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Absorption after repeated doses in rabbit
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Organ distribution in pregnant female mouse
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fodividnl daa o reported. £t Toac.
T =Xy 901 1508 Y irg, SPAS 7788 = K- doti: ite, SPAL 7' pN-dusisops Guetziclite
RAdicons 1t appliese
Spesiess Doz, M
Grader, f‘mnhr of avimals: 2M2F
Feeding. Fod
Test arficle: . 5P 7¢03
VelidaTormalation: Ravdyionra eahusoe
Alukod of adedabarpation: Izzaveeous {14-homr infudon)
e {mpske) : 3
Durades of asmisisnation: 13y
Sxuple: Plaurs
Angy: LOREAL
Plavms samples drrived froes stady: Pt
Ausdpren: SFRLT60E 3 £P2 7788 M 750
4 F M F ¥ F b4 F
FKParnzeters;
Chug (EmcTY S0 1020 %y oner 265 5.6 268 291
e x4 4 +3 24 «3 24 324 3
AECL, (axzaoliT) 1523 20388 Byt 24628 ns U 8508
RatioGouy ¥ 1 i6 11 0.08 993 045 028
Ratio AU Cuw ¥ 1 17 12 [ 2.29 ] a3t
Plarms does, 4,8, 104d 2 2 et Wotin . AT N
indicidud dsta e zopord ox Taow.
SR 7808 = hydrony eaebolite, W’W&Ha&:}' dits, GFDY T785 = Kedhai atrbelits, SPM 279D oy N-dasi

Metabolism in mouse urine and feces

Tast Article {"q ~Suoterodioe
Locationin CTD: 42245
" Shudyso: DHGYIRS

Muosa, SO
M Bpeols oo 3 i pre saz
ol
WaowriSalnin

80 k4
m?&d 7
3
;’,23‘9. 3
R4 3
BAP2 b
- 3
- 3
Geaﬂeﬁ:ﬂl:mmbr of ximake
VebideFormalaticn:
Alethed of sdminfstration:
Dous foriksy
Radisselide: (4
Auvax HPLC withpao- aud UV datacting
Gtader Sunple Ssmpling Yo ufDecein Ealative peal aren in thromatomram ($9) (3 of Dose] Number of peakz
Tarerual Tumple Faotrsdine SPM760c SPMSS0) SPACTIE SPATIS) Unkwows | reported
Afalr  Criss Ow8hore ANA 3 i3 by <] !S I 5
GuMiouze  L53iR6T - NABKY  DIEL] <HRT 19[0.6) s
Fects G-Mboers  4R0ESA - L2008 SLIMO] 234[q) 992[15; ossrm 3
24 - 4% kexcy 128043 ] 35 s n b b
Fuwals Trine G-Elbouy SIHENA 24900.3 IR - 2070 1) - 163(0 J3 3
E~24Ezx  MSELH 188]63] 1 (155 - 229 .. 17638 3
Fecen  O-24kouns Mz=32 - Z.Wzg_ 912&)1] 34 ﬂéljl - - 4
24—4Skewy P 5 3 = h.3
hnﬂﬁmmqiuwawmmmlco!ﬁnmwmmﬁnnu .
S'EM"”‘ S 3508 = tr ¥ SPIEITSS =X SPM ¥9D pN-dasi
therbln, 15 ks toalloa anadysis - demccas et Atarmmined

82

b(9)

b(4)



Reviewer: Laurie McLeéd-Flvnn

NDA No. 22030

Metabolism in rat urine and feces
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Metabolism in dog urine and feces
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Metabolism in Caco-2 cells in vitro
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Metabolism in mouse liver microsomes in vitro
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Metabolism in rat liver microsomes in vitro
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Metabolism in rabbit liver microsomes in vitro
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Metabolism in dog liver microsomes iz vitro
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2.6.6 TOXICOLOGY

2.6.6.1 Overall toxicology summary

General toxicology: Exaggerated pharmacological effects (including mydriasis and
increased heart rate) were the primary limiting toxicity for both mice and dogs. No
treatment related histopathological changes were observed after treatment for 6 months in
mice or 9 months in dogs. -

Although a clearly defined effect on QT prolongation was not observed in dogs
administered oral fesoterodine, effects were observed in dogs exposed intravenously to
greater than 10 times the expected clinical exposure (see Safety Pharmacology section.).

Genetic toxicology: Fesoterodine was negative for genotoxicity and/or mutagenicity in a
battery of in vitro and in vivo assays.

Carcinogenicity: Two-year bioassays were conducted in rats and mice up to a maximally
tolerated dose of fesoterodine. There was adequate exposure to each of the major human
metabolites. No treatment related increases in the type or incidence of neoplastic and/or
hyperplastic lesions were observed.

Reproductive toxicology:

In a mouse fertility study (oral), at 45 mg/kg/day, no effect on male fertility or the male
reproductive system was observed. In females, numbers of corpora lutea, implantation
sites, live fetuses, and uterine weight were decreased at this dose. At 15 mg/kg/day (about
equal to the expected clinical exposure), no effects on female fertility, the female
reproductive system, or early embryonic development were observed.

In a mouse embryo/fetal study (oral), at 75 mg/kg/day (about 6-30 times the expected
clinical exposure of an 8 mg dose via AUC), one dam died, and body weight, gravid
uterine weight, and the number of live fetuses were decreased. Resorptions were
increased. At 45 mg/kg/day (about 3 times) one dam died, but no effect on body weight
was observed. The number of live fetuses appeared to be decreased, but did not reach
statistical significance. Lack of significance for resorptions in the mid dose group may
have been due to the decrease in implantation sites seen in this group. At the lowest dose
of 15 mg/kg/day (about equal to the expected clinical exposure), the number of
resorptions was increased and the number of live fetuses was decreased. In addition, 1
fetus with cleft palate was observed in each of the treated groups, but not in the control
group. As any of these effects may be considered a symptom of maternal stress, it should
be considered that no NoAEL was observed for maternal or fetal effects in the study.

In a rabbit embryo/fetal study (oral), at 27 mg/kg/day (about 4-12 times the expected

clinical exposure of an 8 mg dose via AUC), one dam died following dosing. Resorptions
were increased at this dose and the total number of l_ive fetuses was decreased. No
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malformations were observed, but the number of fetuses with incompletely ossified
sternebrae were increased. At 9 mg/kg/day (about 0.2-0.3 times the expected clinical
exposure), one dam aborted and was sacrificed. Although, the number of fetuses with
incompletely ossified sternebrae appeared to be increased, statistical significance was not
reached. A no effect level for maternal and fetal toxicity was not clearly identified in the
study.

In a rabbit embryo/fetal study (subcutaneous), at 4.5 mg/kg/day by subcutaneous
administration (about 10-12 times the expected clinical exposure of an 8 mg dose via
AUC of the active entity SPM 7605), mortality was observed in dams in conjunction with
clonic convulsions, dyspnea, miosis, and a decrease in body weight and food
consumption. No effects on number of corpora lutea, implantation sites, resorptions,
placental and fetal weights, or number of live fetuses were observed. No external or
skeletal malformations were observed. No treatment related external or skeletal variations
were observed. No treatment related skeletal retardations were observed except
incomplete ossification of the sternebra(e). At 1.5 mg/kg/day (about 3-4 times), no
maternal or fetal effects were observed except for a decrease in maternal food
consumption. At 0.5 mg/kg/day, no maternal or fetal effects were observed.

In a mouse developmental study, at 60 mg/kg/day (estimated to be about 5-24 times the
expected exposure of an 8 mg clinical dose via AUC), one dam was found dead during
the lactation period and decreased maternal body weight and food consumption were
observed. Decreased litter weight and developmental delay (time to ear opening) were
observed in the F1 generation. At 30 mg/kg/day (about 2-12 times), decreased maternal
body weight was observed. A decrease in litter weight did not reach statistical
significance at this dose, but developmental delay (time to ear opening) and increased
activity level (not significant, but present at 60 mg/kg/day) were observed in the F1
generation. At 10 mg/kg/day, no effects on dams or the F1 generation were observed. No
effects on reproductive performance of the Fl generatlon were observed nor any effects
on the F2 generation, at any dose.

There was adequate exposure to each of the.major human metabolites in reproductive
studies.

Special toxicology: Fesoterodine exhlblted no phototoxxmty in in vitro and in vivo
assays. :

2.6.6.2 Single-dose toxicity

«——12351/99. Three NMRI mice per sex and group were treated with 100, 215 and 464 b( 4'2
mg/kg fesoterodine (oral). The no-observed-effect-level (NOEL) was 100 mg/kg and an 4
approximate LDso was 316 mg/kg. At 215 mg/kg, slight clinical signs (reduced motility,

ataxia, dyspnea and reduced muscle tone) were observed. Between 20 and 30 minutes

following administration of 464 mg/kg, all mice died after showing abdominal position

and moderate mydriasis. No substance related hlstopathology (liver and kidney) was

observed.
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~—12352/99. Fesoterodine was administered to-3 NMRI mice/ sex /group at doses of WM
4.64, 10.0, 21.5 and 46.4 mg/kg (iv). The NOEL was 10.0 mg/kg and an approximate

LDso was 31.6 mg/kg. At 21.5 mg/kg slightly reduced motility, slight ataxia, slight

dyspnea and slightly reduced muscle tone were observed. At 46.4 mg/kg, all animals died

within 2 minutes after administration after showing abdominal position and moderate

mydriasis. No substance related hlstopathology (liver and kidney) was observed.

—-12353/99. Single doses of 100 215, 464 and 1000 mg/kg fesoterodine (oral) were %
administered to 3 Sprague-Dawley rats /sex/group.. The NOEL was 100 mg/kg and an bk
approximate LDsq was 681 mg/kg for male rats and 454 mg/kg for female rats, 24 hours
after administration. After 14 days the LDsp was 681 mg/kg for the males and 316 mg/kg
for the females. Starting at 215 mg/kg, slightly reduced motility, slight ataxia, slight
dyspnea and slightly reduced muscle tone were observed. Abdominal position was
observed at 1000 mg/kg. All female rats treated with 464 mg/kg and all male animals
dosed with 1000 mg/kg died between 10 and 120 minutes after administration. No
substance related histopathology (liver and kidney) was observed.

——12354/99. Fesoterodine was administered to Sprague-Dawley rats (3/sex/group, iv) b@%
at doses 0f 4.64, 10.0, 21.5 and 46.4 mg/kg. The NOEL was 10.0 mg/kg and the .
approximate LDsp was 31.6 mg/kg. At 21.5 mg/kg, slightly to severely reduced motility,

slight to severe ataxia, slight to moderate dyspnea and moderately to severely reduced

muscle tone were observed. All animals at 46.4 mg/kg died about 2 minutes post-dose

after showing abdominal position and moderate mydriasis. No substance related

histopathology (liver and kidney) was observed.

2.6.6.3 Repeat-dose toxicity

Studies in mice:

~——12834/99. In a 1-week dose-range finding study in NMRI mice (5/sex/group), doses

were 0, 30, 100 and 200 mg/kg fesoterodine (oral). The NOEL in this study was 100

mg/kg. No mortality was observed. A dose of 200 mg/kg caused a slight but statistically n{ )
significant reduction of body weight (males: -15%, females: -8%), a moderate decrease in it
reticulocyte counts in the female mice (-60%), slight to moderate increased blood urea

levels in both sexes (males: +12%, females: +30%; statistically not significant) and a

significantly decreased total cholesterol level in male mice (-28%) No substance related
histopathology was observed.

~~'15538/02. In a 3-day study in CD-1 mice, three male animals per group were dosed

with 5, 10 or 20 mg/kg fesoterodine (iv) in 0.9% NaCl solution for 4 hours per day. An @@.}
additional 3 males per group were used for toxicokinetics. No animal died prematurely.

No local or systemic toxicity was observed. Food consumption of all mice was reduced

by -60% at study termination and body weights were reduced by up to -25% in all

groups, including the control. :
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- 15539/02. In a 2-week study in CD-1 mice (10/sex/group plus 3 male controls and
18/sex/group for tk and 5 control and 5 HD for 2-week recovery), doses were 0, 2, 6 and
18 mg/kg fesoterodine (iv, 4 hour infusion) in 0.9% NaCl solution. The NOEL was 6
mg/kg, the NOAEL was 18 mg/kg. None of the animals died prematurely. Treatment
with 18 mg/kg fesoterodine led to slightly to moderately reduced motility of the male
mice from day 3 onwards. Neither local intolerance reactions nor any influence on body
weight, food consumption, clinical biochemistry or hematology were seen in any dose
group. No treatment related histopathology was observed.

Study title: 13-Week Subchronic Toxicity Study of SPM 8272 by Oral
Administration to CD-1 Mice with an Interim Dissection after 2 Test Weeks

Study no: 12940/00 and 13683/00 (supplemental study)
Conducting laboratory and location: =~~~

. Date of study initiation: 26 January,2000
GLP compliance: yes '
QA report: yes (x)no ()
Drug: batch # AC 8288, WE No. SPM 10964, 96.94% pure and batch # RD 7891/1, WE
No. SPM 11013 (supplemental study)
. Formulation/vehicle: aqua ad injectibilia
Dosing:
Species/strain: CD-1_~"CD®-1(ICR)BR mice _
#/sex/group or time point (main study): 15 and 10 (supplemental study)
Satellite groups used for toxicokinetics or recovery: 5/sex/group for interim
dissection (2 weeks), 5/sex/group for recovery (4 weeks), and 18/sex/group for
toxicokinetics
Age: 37 days (males) and 53 days (females)
Weight: 25.0-30.8 g (males) and 24.7-30.4 g (females)
Doses in administered units: 0, 5, 25, 75, and 125 mg/kg/day
Route, form, volume and infusion rate: oral gavage, 10 ml’kg
Results:
Mortahty

b(4)

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

015125 |75 . 125 015 25 175 {125

Premature death 2 (days 41 & 86) | 2 (days 41 and 27) 1 (day 86) 1 (day 55)

+ 1 recovery group
mouse (day 53)

13 week suppl. Males (mg/kg/day) Females (mg/kg/day)

0 - 15 45 0 15 45

Premature death - - - - - 3 satellite
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Clinical signs:
Males (mg/kg/day) Females (mg/kg/day)
0]15]25 |75 125 0}5125 |75 125
Piloerection
_ slight All (week 7+) ' All (week 7 +)
slight to moderate | |-All (week34)..|. |- All (week 3 +)
Body weights:
Males (mg/kg/day) Females (mg/kg/day)
0 5 25 75 125 0 5 25 75 125
Body weight (%) -- -3.6 -2.2 -9.8 -129 | - +14 {+03 |-27 -5.8
Body weight change (%) | - -12.9 |-269 |-43.6 |-564 | -- +26.3 | +15.8 | -31.6 | -84.2

Food consumption: No treatment related effects were observed.
Ophthalmoscopy: No treatment related effects were observed.
Hematology: No treatment related effects were observed.
Clinical chemistry: No treatment related effects were observed.
Organ weights: No treatment related effects were observed.
Gross pathology: No treatment related effects were observed.
Histopathology: No treatment related effects were observed.

Toxicokinetics: _
Males (mg/kg/day) Females (mg/kg/day)
0 5 25 . 75 125 0 5 25 75 125
Cmax (ng/ml) } :
__day1 - 24.7 39.0 1370 1290 | - 3.87 474 571 776
_day 14 - 1 14.0 69.2 1070 | 2360 | -- 117.0 211 820 2010
day 90 - 11.0 176 631 2000 | -- 13.1 374 1440 | 1880
AUCO0-24hr (nghr/ml)
__day1 - 17.8 156 1162 3254 | - 4.7 178 1669 | 2922
__day 14 - 20.4 237 12771 } 5707 | - 23.1 377 3081 8310
day 90 - 103.4 [ 696 1960 | 4037 | -- 53.4 627 3641 | 7741
13 week suppl. Males (mg/kg/day) Females (mg/kg/day)
15 45 15 45
Cmax (ng/ml) 52.7 4225 58.6 408.0
AUCq.24 (nghr/ml) 137 945 152 1111

Study title: 6-Month chronic toxicity study of SPM 8272 by eral administration to

CD-1 mice

Study no: 13348/00

Conducting laboratory and location: -
—— T T e

Date of study initiation: 14 August 2000

GLP compliance: yes

QA report: yes (x)no ( )

Drug: lot # AC 8340/1 WE No. SPM 11386, 96.45% pure

Formulation/vehicle: aqua ad injectabilia

Dosing: o b(4)

Species/strain: CD-1.~"CD®-1 (ICR)BR mice
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#/sex/group: 25/sex per group + 5/sex/group for a 4-week recovery period +
12/sex/group for toxicokinetics ' A
Age: 35 days (male) and 53 days (female)
Weight: 25.3-33.0 g (male) and 24.0-30.8 (female)
Doses in administered units: 0, 5, 25, and 75/100/125 mg/kg/day (males
administered 75 mg/kg through test week 15 and 100 mg/kg every day thereafter,
and females administered 75 mg/kg through test week 15 & 125 mg/kg thereafter)
Route, form, volume, and infusion rate: oral gavage, 10 ml/kg b.w.

Results:

Mortality:

Males (mg/kg/day) Females (mg/kg/day)
0 |5 |25 75/100 0 5 25 | 75/125
Premature death 0 |0 | 1(lymphoblastic 1(wk25) [0 |0 [0 12(wks18&25)(1 with
lymphoma, lymphoblastic lymphoma
sacrificed wk 22) died wk 25)

Clinical signs: High dose animals exhibited piloerection from week 11 onwards.
No other treatment related effects were observed.

Body weights: Body weight was not influenced by treatment with 5 mg/kg/day in
males or females or by 25 mg/kg/day in males. A marginal decrease in body weight was
observed in females at 25 mg/kg/day in weeks 11, 15-19, and 25-26 (p<0.01). A fransient
decrease in body weight was observed in high dose males in test weeks 11, 12, and 16-18
(p<0.01) (- 5-6%). A transient decrease in body weight was also observed in high dose
females in test weeks 17, 18, and 26 (p<0.01) (- 8%).

Food consumption: No treatment related effects were observed.

Ophthalmological and auditory examination: No treatment related effects were
observed.

Hematology:
Males (mg/kg/day) Females (mg/kg/day)
0 5 25 75/100 0 5 25 75/125
Platelets (16°/1) ‘

__week 13 " 11363 1164 1284 1073** 1211 1180 1108 1090
__week 26 1581 1327 1416 1208%* 1375 1255 1248 1094**
week 30 1509 1561 1488 1402 1367 1373 1290 1147

Clinical chemistry:
Males (mg/kg/day) Females (mg/kg/day)
0 5 25 75/100 0 5 25 75/125
Triglycerides (mmol/I) T )
__week 13 1.013 0.847 0.742 0.591** | 0.659 | 0.706 0.708 0.582
__week 26 0.962 0.828 0.660 0.519** | 0,693 | 0.587 | 0.522 | 0.438
week 30 0.648 0.752 0.660 0.672 0.890 | 0.694 | 0.626 | 0.696
Glucose (mmol/l)
__week 13 6.570 -| 6.167 6.709 1} 6.200 5322 | 5.126 5.842 6.254
__week 26 4.875 5.225 5.017 5414 4434 | 4363 4.690 5.579%%*
week 30 . 4.404 5.000 4.828 4.714 4222 | 4.676 4.430 3474
Urea (mmol/l)
__week 13 7.392 8.748 9.276 11.496** | 7.341 | 7.719 7.180 8.462
_ week 26 SR | 7.640 18969 -- | 8.778 |'10.033** | 7.584 | 7.198 [ 7.311 | 7.735
week 30 7.322 6.770 9.218 8.660 6.646 | 6.784 7.256 6.776
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Alkaline phosphatase (U/l)

__week 13 157.6 146.9 180.9 192.4 1884 | 2175 |210.0 |2454
__week 26 141.5 142.0 164.3 190.9 201.7 | 239.1 | 2282 |[2299
week 30 158.0 221.4 134.2 189.0 173.6 | 1912 | 1794 | 2342

Organ weights: No treatment related effects were observed.
Gross pathology: No treatment related effects were observed.

Histopathology: No treatment related changes were observed. Lymphoblastic
lymphoma was observed in one male control animal, one male in the mid dose group, and-
one female in the high dose group. A thymoma was observed in one female of the high
dose group.

Toxicokinetics:
Males (mmg/kg/day) Females (mg/kg/day)
5 25 75/100 5 25 75/125
Cmax (ng/ml)
__day1 114 | 106 753 18.6 266 1370
__week 13 7.01 178 1150 10.1 143 1260
week 26 14.0 144 1670 14.7 258 2970
AUD (0-24)(nghr/ml) ‘
__dayl 24 399 2321 28 690 3950
_week 13 16 400 3149 17 429 3897
week 26 28 379 3806 29 575 8325
Tmax (hr) 0.5 0.5 0.5 0.5 05 0.5

Summary: Effects in the high dose group consisted primarily of mortality and
piloerection. One male in the mid dose group also died. Multiples of human clinical
exposure were greater than 5 (Cpax, AUC) in the mid dose group and greater than 30 in
the high dose group.

Studies in rats:

—— 12355/99. In a 1-week rat study (3/sex/group plus 3/sex/group for tk), doses were 0,
10, 30 or 100 mg/kg fesoterodine (oral). Animals of the low dose group were treated for
an additional 7 days with 200 mg/kg fesoterodine. The NOEL was 10 mg/kg in female
rats and 30 mg/kg in male rats. At 30 mg/kg, females showed increased ALAT, ASAT,
cholesterol, triglycerides and bilirubin. At 100 mg/kg, females had slightly reduced body
weight (-13%) and food intake (-36%), elevated erythrocyte (+12%) and platelet (+48%)
counts, decreased reticulocyte count (-48%) and an increased urine volume (+106.7%)
and increased relative liver weights. Male rats at 100 mg/kg had an elevated cholesterol
value (+37%) and an increased ASAT activity (+40%). At 200 mg/kg, male toxicity was
similar to females, but with elevated lactate dehydrogenase (LDH) levels (+90%) (no
histopathological findings or changes in organ weights). At 200 mg/kg, regurgitation
movements, intake of bedding material and reduced motility were observed in males and
females. All females treated with 200 mg/kg died following the 5th or 7th administration.
Although no treatment related histopathology of the liver or kidney was observed, a mild
to marked bile duct proliferation with focal moderate necrosis of hepatocytes, a lympho-
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histiocytic inflammatory reaction, a moderate diffuse fatty inﬁltrafion of hepatocytes,
and mild fatty infiltrations of the tubular epithelial cells in the kidney were observed.

Study title: 13-week MTD study of SPM 8272 by oral administration to Sprague-
Dawley rats

Study no: 12941/00 - - b(4)
Conducting laboratory and location: __ — . ———m—————————

Date of study initiation: 8 March 2000
GLP compliance: yes
QA report: yes(x)no ()
Drug: batch # AC 8288, WE No. SPM 10964, 96.94% pure
Formulation/vehicle: aqua ad injectibilia
Dosing:
Species/strain: rat, Sprague-Dawley/,~— CD®BR : b(@}
#/sex/group or time point (main study): 10
Satellite groups used for toxicokinetics or recovery: 4/sex/group for
toxicokinetics _
Doses in administered units: 0, 5, 25, and 75 mg/kg/day
Route, form, volume, and infusion rate: oral gavage, in 5 ml/kg
Results:
Mortality: No premature mortality was observed.
Clinical signs: No clinical signs were observed.

- Body weights: - 3
Males (mg/kg/day) Females (mg/kg/day
] 0 5 25 75 0 5 25 75

Body weight (%) |- +4.4 -3.6 -9.5 -- +2.1 -1.7 -4.1
Body weight change (%) | -- +4.9 -4.8 -13.5 - +1.8 -0.8 -10.0
13 week suppl. Males (mg/kg/day) Females (mg/kg/day)

0 15 45 0 115 45
Body weight change (%) | -- -8 -- +0.5

" Food consumption: Food consumptidn was transiently decreased in both sexes
with females being more affected than males.

Hematology: Mean corpuscular volume and the mean corpuscular hemoglobin
were decreased in high dose females and platelet counts were increased by 9% in males
and 19% in females at 75 mg/kg.

Clinical chemistry: ALAT, ASAT, triglycerides and total bilirubin were increased

at 25 mg/kg and above. Cholesterol and alkaline phosphatase were also increased, with a
greater effect in females than in males.
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Urinalysis: Urinalysis showed significantly increased pH values in both sexes at
75 mg/kg and increased urine volume and decreased specific gravity in females.

Organ weights: In females, relative liver weights were increased at 25 mg/kg and
absolute liver weights were increased by 38%.at 75 mg/kg.

Histopathology: Substance-related morpholo.gical lesions (pericholangitis with
mild bile duct proliferation) was observed in the liver of all females at 75 mg/kg.

Toxicokinetics:
Males (mg/kg/day) ' Females (mg/kg/day
0 5 25 75 0 5 25 75
Cmax (ng/ml) :
_day1 - 10.35 23.19 41.26 - 5.47 36.16 37.64
__day 30 - 4.13 22.10 77.99 - 2.71 2422 58.62
day 90 - 5.38 29.66 10328 | -- 3.06 24.03 89.60
AUCO.24|,_,- (Ilghl'/ ml) .
__day1 - 62.98 97.43 31898 | -- 17.60 182.80 301.04
__day 30 - 33.78 172.38 592.02 |- 16.32 115.05 410.88
day 90 - 19.57 106.87 627.35 - 13.93 112.61 392.78

In a supplemental toxicokinetic study, male rats (N=10) dosed with 45 mg/kg had a
significantly reduced body weight from test week 5 onwards (-8%). Both sexes showed
increased absolute (significant in female rats only) and relative liver weights. However,
neither macroscopical nor histopathological changes were found in the liver.

13 week suppl. Males (mg/kg/day) Females (mg/kg/day)
15 45 15 45
Cmax (ng/ml) 53.5 86.7 831 32.0
AUCO0-24hr (nghr/ml) 153 350 65.8 241
Studies in dogs:
~—12357/99. Escalating doses of 1, 3, 10 and 30 mg/kg fesoterodine were h ( 4)
administered to 1 beagle dog per sex (oral wafer capsules for 3 days each dose, separated

by a 3-day wash-out phase). One dog per sex was given 18 mg/kg daily for 1 week. The
NOEL was 3 mg/kg during the MTD phase; 30 mg/kg was within the lethal range. At 10
mg/kg fesoterodine, hematological and chemical changes were observed. At 30 mg/kg,
slight ataxia, reduced motility, severe conjunctivitis and a pale gingiva were observed in
the male dog (sacrificed after the 3rd administration). No substance related pathology
was observed. Body weight and food consumption of both dogs were decreased at 30
mg/kg. The male dog showed increased erythrocytes, leucocytes, hemoglobin,
hematocrit, platelets, bilirubin, triglycerides, inorganic phosphate, ALAT and LDH;
reticulocytes were decreased after the 3-day treatment with 30 mg/kg. Changes observed
in the female dog at 30 mg/kg included increased triglyceride and inorganic phosphate
values and reduced reticulocyte counts. After 7 days with 18 mg/kg, the body weights
and food intake (female) were slightly decreased.
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'~ 15409/02. Beagle dogs (2/ sex) were treated for 14 days with 0, 8, or 32 mg/kg b(4)
fesoterodine (sustained release tablets/gelatin capsules). Mydriasis and conjunctivitis -

were observed at 5 days. Food consumption was reduced in males at 8 mg/kg and in

females at 32 mg/kg. Body weights were reduced in both treated groups on days 8 and 15

(up to 8% and 18% at 8 and 32 mg/kg, respectively). SPM 7605 was administered at 1.5

or 6 mg/kg/day (in 0.9% NaCl, 24 hour infusion) for 14 days. Mydriasis, conjunctivitis,

decreased food consumption and body weight were observed in both groups.

———-15540/02. In a 3 day study in Beagle dogs (iv, 4 hour infusion, 1/sex/dose) 1, 5 and b(4)
10 mg/kg fesoterodine were administered. The NOEL was 1 mg/kg. No signs of local

intolerance or mortality were observed. At 5 mg/kg, reduced motility, mydriasis,

increased leucocytes and platelets were observed. At 10 mg/kg, reduced food

consumption and body weight (up to 15%) were observed.

~—15541/02. In a 2 week study in Beagle dogs (iv, 4 hour administration, 2/sex/group)
doses of 0, 0.6, 2 and 6 mg/kg fesoterodine were administered. An additional 2 animals h(4}
per sex for the control and high dose groups were assigned to a 2-week recovery period.
The NOAEL was 2 mg/kg. No signs of local intolerance or mortality were observed.
Mydriasis, slight conjunctivitis and slight salivation were observed in the high dose
group. No signs were observed at the end of the recovery period. At 6 mg/kg body weight
was slightly reduced and food consumption was reduced up to 47%. Heart rate was
increased in all dose groups on test days 1, 2 and 13 at 15 minutes after dosing but
subsided after 24 hours. ECG and blood pressure were not affected. Severe mydriasis was
observed in all treated anlmals

Study title: 9-Month chronic toxicity study of SPM 8272 by oral administration to
Beagle dogs

Study no: ¥—13349/000 and SPT 19381/05 (supplemental histopathological
examination of the retina of the left eye of all animals) -
Conducting laboratory and location:© — ——————--——

b(4)

Date of study initiation: 15 August 2000 -
GLP compliance: yes
QA report: yes (x)no ()
Drug: batch # AC 8340/1, WE No. SPM 11386, % pure
Formulation/vehicle: gelatin capsule o
Dosing:
Species/strain: Beagle dog .o
#/sex/group: 5 + 2 /sex/group for 4 week recovery penod
Age: 8-9 months
Weight: 5.7-8.2 (males) and 4.8-6.6 (females)
Doses in administered units: 0, 0.5, 2.5, 12.5 mg/kg/day
Route: oral capsule
Results:
Mortality: No premature deaths occurred
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Clinical signs: Conjunctivitis, occasionally accompanied by adhesions of the
eyelid, was observed in all high dose animals (see Opthalmology).

Body weights: Body weights were significantly lower in high dose males weeks
31-39.

Males (mg/kg/day) Females (mg/kg/day)
0 0.5 2.5 12.5 0 0.5 2.5 12.5
Day 274/275 (at end of treatment autopsy)(kg) | 820 772 [726 |634 |6.16 {658 |6.04 | 584
Day 302 (following recovery) 790 1810 (840 [840 {670 |6.50 |6.15 |5.55
- Food consumption: A transient decrease in food consumption in high dose
animals was noted during weeks 1-4. .
Ophthalmoscopy: Conjunctivitis, occasionally accompanied by adhesions of the
eyelid, was observed in all high dose animals. This was considered to be due to a
pharmacologically induced decrease in lacrimal secretion and was eliminated by daily
treatment with artificial lacrimal fluid. A supplemental histopathological examination of
the retina of the left eye of all animals was performed. No treatment related changes
were observed in any of the layers of the retina (retinal pigment epithelium,
photoreceptors, outer nuclear layer, inner nuclear layer, inner plexiform layer, and
ganglion cell layer) examined in 8 H.&E.-stained paraffin sections per animal.
Electrocardiography: -
Males (mg/kg/day) Females (mg/kg/day)
0 0.5 2.5 12.5 0 0.5 2.5 12.5
Heart rate (beats/min.)
__Day 1, 0 hours 108.4 | 103.1 | 91.0 92.6 97.1 100.9 | 82.9 82.6
Day 1, 4 hours 108.1 109.3 108.6 | 1624 | 86.9 111.7 | 1484* | 176.9*
Heart rate (beats/min.) .
__Week 13, 0 hours 88.1 86.3 89.4 97.1 84.0 91.0 89.3 102.7*
Week 13, 4 hours 87.7 85.4 1174 | 119.4* | 83.0 86.6 105.9* | 134.1*
Heart rate (beats/min.)
__Week 26, 0 hours 89.7 94.7 953 90.7 814 83.3 84.9 98.0
Week 26, 4 hours 82.7 87.3. 157.0* | 125.7* | 81.0 89.7 115.1 131.1*
Heart rate (beats/min.) .
__Week 39, 0 hours 920 757 82.1 99.3 717.0 89.1 91.9 112.0*
Week 39, 4 hours 98.4 88.1 84.6 1104 [ 754 91.6 101.1 | 128.7*
QT interval (msec)
__Dayl,0hours .. - ) [ 248.0 | 251.7..| 248.6 | 2309 | 243.1 | 236.0 {2357 | 2249
Day 1, 4 hours 237.1 (2449 | 2403 | 2286 {236.0 |241.1 | 2229 | 2094
QT interval (msec) o
__Week 13, 0 hours 12309 | 236.3 | 242.0° | 248.0 | 2243 12326 | 2314 | 2540
Week 13, 4 hours 253.1 12377 12363 |240.0 | 241.7 }|242.6 | 218.9 | 220.0
QT interval (msec) : '
__Week 26, 0 hours 2329 |[233.1 | 2446 |2474 | 228.0 | 2309 |2320 |[2151
Week 26, 4 hours 2389 }243.1 | 2189 | 2203 | 2314 {2377 {2200 {2129
QT interval (msec)
__Week 39,0 hours 223.4 12289 12491 |2120 |231.1 |2343 |2334 |2174
Week 39, 4 hours 236.9 |237.7 |236.0 {2323 |230.6 |2343 |2169 |216.0
QT¢ value (Fred. formula)(msec)
__Day 1, 0 hours 3003 | 300.1 |283.9 | 2662 |283.6 |280.0 {2614 |249.7
Day 1, 4 hours 2879 |296.6 |292.0 |3129 | 2668 |291.9 | 3017 |299.9
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QT value (Fred. formula)(msec) :
__ Week 13, 0 hours 262.1 |2663 |275.8 | 2894 |[251.0 |266.2 |264.1 |3017
Week 13, 4 hours 2862 12669 |293.8 |3012 |2693 |271.8 |263.7 |2874
QTc value (Fred. formula)(msec)
_ Week 26, 0 hours 265.5 |270.5 | 2847 | 2823 |251.0 2550 |259.6 |252.8
Week 26, 4 hours 265.8 | 2744 |300.2 | 280.9 12547 |269.7 |270.6 2755
QTec value (Fred. formula)(msec) .
__Week 39, 0 hours 255.0 |245.0 |276.1 |2492 |2509 |2659 |2683 |[267.2
Week 39, 4 hours 2782 | 268.6 |263.2 |285.0 |249.1 |268.7 |256.2 |2783
QTc value (van de Water)(msec)
__Day 1, 0 hours 285.1 |286.6 | 2763 |259.6 |273.3 |269.5 |257.8 |247.38
Day 1, 4 hours . 2733 |281.2 |277.9 |2803 2625 |2764 |274.0 | 266.6
QTec value (van de Water)(msec) :
__Week 13, 0 hours 2569 |262.1 |270.0 |277.7 |248.8 |[260.6 |259.8 |289.7
Week 13, 4 hours 278.5 |262.8 |276.1 |282.1 |2652 |266.8 |255.6 | 2675
QTec value (van de Water)(msec) .
__Week 26, 0 hours 261.1 |263.9 |273.0 | 2747 |248.2 |252.0 |2563 |247.0
Week 26, 4 hours 2614 |2683 |2714 | 2644 |2522 12619 |259.5 |263.5
QT value (van de Water)(insec) } .
.| __Week 39, 0 hours 251.5 | 2414 |271.7 | 2443 | 2472 }259.2 | 2613 |256.9
Week 39, 4 hours 269.7 |259.5 |257.9 | 271.6 |246.7 |2624 |149.0 [262.1
Peripheral arterial systolic BP (mmHg) .
_ Day 1, 0 hours 140.3 | 141.1 | 160.4* | 149.0 | 1419 | 137.1 | 1346 | 118.9*
Day 1, 4 hours 126.6 | 1309 |135.6 | 125.7 | 1189 |1003 | 111.6 | 714*
Peripheral arterial systolic BP (mmHg) '
__Week 13, 0 hours 134.0 | 138.0 | 146.6 | 152.6 | 1569 | 1473 | 1409 | 1489
Week 13, 4 hours 127.1 | 145.6 | 162.3* | 166.0% | 143.9 | 160.0 | 146.4 | 143.0
Peripheral arterial systolic BP (mmHg) )
__Week 26, 0 hours 1304 | 134.1 | 141.0 | 1493 | 126.0 | 1243 | 1449 | 148.9
Week 26, 4 hours 11169 | 1204 | 1193 | 1346 |116.0 [ 1233 | 1310 | 1246
Peripheral arterial systolic BP (mmHg) :
__Week 39, 0 hours 132.4 {1350 | 1440 | 162.0 {1523 | 163.7 | 163.9 | 156.0
Week 39, 4 hours 1624 |173.6 | 174.0 | 180.0% | 157.6 | 163.0 | 159.0 | 160.0
Hematology: .
Males (m day) Females (mg/kg/day)
0 0.5 2.5 125 |0 0.5 25 12.5
Platelets (x10°/1 blood)
__week 39 300.1 | 350.0 | 285.3 | 407.4 | 336.0 | 357.1 | 362.0 | 367.6
week 43 285.5 1 295.5 | 341.0 | 344.0 | 337.5 | 370.5 | 335.5 | 3460
Clinical chemistry:
Males (mg/kg/day) Females (mg/kg/day)
0 0.5 2.5 12.5 0 0.5 2.5 12.5
Urea !
__week 13 376 13.60 |399 {559 |475 [477 477 |5.19
__week 26 404 |4.08 |[449 |4.68 400 |442 |435 |535
__week 39 433 | 452 439 532 467 |521 498 |552
week 43 310 [2.82 [3.68 |2.87 400 |477 |434 |439
Bile acids (umol/l serum)
__week 13 573. | 571 {577 {730 -|590 |583 |576 |1L30
_- week 26 933 | 1147 | 1477 | 10.11 } 947 | 1051 | 930 | 1149
__week 39 629 |7.01 {659 |1037 |646 |697 |596 |10.69
week 43 210 [1.20 285 }1.95 3.50 [230 {220 }3.75
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Glucose (mmol/l serum)
__week 13 5.54 {548 | 553 5.71 5.71 543 5.66 5.24
__week 26 520 520 525 [5.10 5.06 4.97 499 4.75
__week 39 539 (506 |550 |4.77 5.00 520 | 4.81 4.80
week 43 6.33 626 | 6.16 {548 6.13 6.16 5.83 5.09
Creatinine (pmol/l serum)
__week 13 509 524 }503 [46.0 54.1 54.4 50.9 45.7%
__week 26 55.1 560 |533 |47.7% |549 61.0 51.0 45.4*
__week 39 53.6 54.3 53.6 |45.6 53.1 57.9 51.6 46.4
week 43 425 1415 | 47.0 |495 43.5 520 [-42.0 46.0
Chloride (mmol/l serum)
_week 13 -107.3 | 1074 | 107.1 | 106.0 108.1 | 1074 | 108.0 | 109.0
__week 26 109.0 | 109.1 | 108.4 | 106.9 108.9 | 108.7 | 1079 | 107.3
__week 39 110.7 | 110.3 | 110.3 | 108.3* | 109.7 | 109.6 | 109.4 | 109.4
week 43 109.0 | 109.0 | 109.0 § 110.0 ] 109.0 | 109.0 | 108.5 | 109.0
Alkaline phosphatase (U/I plasma)
__week 13 195.0 | 186.1 | 1559 | 1414 | 161.3 } 197.1 | 160.9 | 146.0
__week 26 1506 { 144.9 | 127.7 [ 1169 | 146.7 | 170.3 | 139.7 | 129.7
__week 39 128.4 11354 | 115.0 | 1031 123.0 | 165.6 | 1293 | 121.7
week 43 137.5 | 147.0 | 161.0 | 210.0 | 143.5 | 203.5 | 192.5 | 130.0
Albumin/globulin ratio
__week 13 1.1 1.2 1.3* 1.3* 1.3 13 1.3 13
__week 26 1.2 1.2 13 12 1.3 1.3 14 1.2
__week 39 1.4 1.3 1.4 1.1 1.3 14 1.5 1.3
week 43 1.3 1.0 1.2 1.0 1.1 14 1.3 1.1
o2-globulin, week 39 (g/l serum) 5.2 54 5.4 6.6* 4.7 49 4.8 5.1
Y-globulin, week 39 (g/l serum) 55 |57 |55 15 56 5.6 4.2 53
Urinalysis: No treatment related changes were observed.
Organ weights: No treatment related changes were observed.
Gross pathology:
N=7 Males (mg/kg/day) Females (m, day)
: 0 0.5 2.5 12.5 0 0.5 2.5 12.5
Conjunctivae, reddened w/swelling 0 0 0 2 0 0 0 2
Gall bladder, tightly filled 0 0 1 1 0 0 1 5
Histopathology: No treatment related changes were observed.
Toxicokinetics: (9 months)
SPM 8272 Males (mg/kg/day) Females (mg/kg/day)
0.5 2.5 12.5 0.5 2.5 12.5
Cax (ng/ml) 1.24 3.27 90.5 0.67 4.96 184
Crnax range 0.37-2.35 1.26-4.59 7.53-508 0.27-1.39 2.73-38.8 26.0-695
T (hr) 1 1 {1 1 1 1
AUCp04n 1.69 5.73 1 226 0.96 23.3 604
(nghr/ml)
AUC range 0.37-3.01 1.71-9.40 37.4-1012 0.27-6.70 6.65-80.9 51.2-851
SPM 7605 Males (mg/kg/day) Females (mg/kg/day)
0.5 |25 12,5 0.5 {25 [125
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C e (ng/ml) 2.65 542 763 1.79 36.0 674
Conse TaNgE 1.59-3.27 | 24.9-108 558-876 0.723.78___| 9.25-105 246-1739
Toue (D) I 1 2 1 2 1
AUCo 20 543 114 3484 3.05 929 2679
| (nghr/ml)
AUC range 4.15-6.78 | 107-237 1907-4118__| 1.60-6.42___| 75.0-267 2040-5386

Summary of individual study findings:

In the mid and high dose group, pharmacological toxicity was observed. Effects
included decreases in gall bladder contractility and increases in heart rate. Mydriasis was
observed in the high dose group.

Effects on QT interval: While C., occurred at 1-2 hours following dosing,
cardiac parameters were measured at 0 and 4 hours following dosing. A wide variability
in blood levels of the SPM 7605 metabolite was observed at these time points, and while
statistically significant differences in adjusted QT interval were not calculated, some
trends toward an increase in adjusted QT interval were observed. In a safety
pharmacology study, following iv dosing, increases in QT interval and adjusted QT

 interval were observed at lower measured blood levels than in this study.

No treatment related histopathological changes were observed at any dose.

Doses in this study, using either Cpax or AUC of SPM 7605 as a basis for
comparison, are at least double the highest expected clinical exposure in the mid dose
group and 20 times in the high dose group. Dogs, unlike humans, also exhibit measurable
blood levels of the parent compound SPM 8272. A clinical QT study was conducted.

Toxicology summary/conclusions: Exaggerated pharmacological effects were the
primary limiting toxicity for both mice and dogs. No treatment related histopathological
changes were observed after 6 months in mice or after 9 months of treatment in dogs.

Although a clearly defined effect on QT prolongation was not observed in dogs

administered oral fesoterodine, effects were observed in dogs exposed intravenously to
greater than 10 times the expected clinical exposure (see Safety Pharmacology section.).
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Study title: - 13-week subchronic toxicity study of SPM 8272 by oral administration
to Beagle dogs (two week interim dissection and a 4 week recovery period)

Key study findings: A NOEL of 0.5 mg/kg/day and a NOAEL of 2.5 mg/kg/day were
determined (dose ranging study).

Study no.: 12358/99

Conducting laboratory and location: - V/ B ( 4
T — .

e

GLP compliance: yes
QA report: yes (x)no ()

Methods

Doses: 0, 0.5, 2.5 or 10 mg/kg/day

Species/strain: Beagle dog _

Number/sex/group or time point (main study): 5/sex/group

Route, formulation, volume, and infusion rate: oral, gelatin capsules

Satellite groups used for toxicokinetics or recovery: 2/sex/group for recovery and
2/sex/group for an interim dissection : ’ :

Results

Mortality/ Clinical signs: No mortality and no clinical signs were observed at any dose.

EKG: Heart rate was increased at 2.5 and 10 mg/kg on test day 1 and in test weeks 2 and
6, for at least 6 hours post-dose. At 13 weeks, the effect was reversed (females in the high
dose group still showed a significant effect 2 hours post-dose). No substance-related
effects on the EKG were observed. '

Hematology: Transient increases in platelet counts (up to 63%) in males at 2.5 and 10
mg/kg and leukocytes (36%) in both sexes at 10 mg/kg were observed.

| Clinical chemistry: ALAT, ASAT and LDH were transiently increased in week 2 in the
high dose group males. Urea levels were slightly increased in both sexes throughout the
main study (up to 38%, not significant).

Histopathology: No treatment related effects were observed.

Study title: 13-week subchronic toxicity study of SPM 7605 by 24-hr continuous i.v.
infusion to Beagle dogs '

Key study findings: In high dose animals following 13 week of continuous iv
administration, at approximately 21-30 times the expected clinical exposure via AUC and
approximately 12-19 times via Cmax, bladder hemorrhage was observed in 1/6 females
and 3/6 males, accompanied by signs of inflammation. No histopathology was observed
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after oral exposures reaching 39 times the average clinical AUC or nearly 100 times the
clinical Cmax for 9 months.

Study no.: 16842/1/03
Conducting laboratory and location: ————u_ =~

Date of study initiation: 02 February 2004

GLP compliance: yes

QA report: yes (x)no ( )

Drug, lot #, and % purity: 0.005% SPM 7605: 20311019 (from 09 Feb to 27 Mar 2004)
20311020 (from 28 Mar to 10 May 2004), 0.015% SPM 7605: 20311033 (from 09 Feb to
06 Apr 2004) 20311034 (from 07 Apr to 10 May 2004), 0.045% SPM 7605: 20311041
(from 09 Feb to 11 Mar 2004) 20311042 (from 12 Mar to 09 Apr 2004) 20312007 (from
10 Apr to 08 May 2004) 20312006 (from 09 May to 10 May 2004), 99.81-99.91 % pure

Methods

Doses: 0, 0.005, 0.015 and 0.045% solutions of SPM 7605 (0, 0.5, 1.5, and 4.5
mg/kg/day), based on the results of a 2-week dog i.v. study which showed reduced food
consumption, body weight, and lacrimation at 1.5 and 6 mg/kg/day after 14 days
administration.

Species/strain: Beagle dog

Number/sex/group or time point: 4 + 2 for recovery in groups land4

Route, formulation, volume, and infusion rate: continuous i.v. (24 hours per day),
via the vena cava caudalis, in 10 mi/kg b.w./24 hours

Age: 7 months

Weight: 6.3-8.5 kg (males) and 5.7-7.6 kg (females)

Unique study design or methodology: The active hydrolysis product of SPM
8272 was instilled directly to insure adequate exposure.

Resﬁlts

Mortality: None was observed. All dogs exhibited injection site erythema and edema.
Clinical signs: No drug related effects were observed.

Body weights: A marginal reduction in body weight was observed in male dogs from test
week 4 onwards. Slightly decreased body weight (up to 20 %) was observed in'mid and
high dose females. Decreases in body welght gain were reversed during recovery for both

males and females.

Food consumption: No treatment related effects were observed.

Ophthalmoscopy: Fluorescein staining was observed in all treated animals; mydriasis
and negative pupillary reflex were observed in all high dose dogs. One female dog in the
high dose had a slight clouding of the corneal epithelium. All changes reversed during
recovery. :
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EKG: Changes in heart rate, observed during the treatment period, were reversed during
recovery.
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Increased peﬁbheral arterial systolic (up to 17%} and diastolic (up to 26%) blood
pressure were observed in female animals at 4.5 mg/kg/day but reversed during recovery.

Hematology: No treatment related effects were observed.
Clinical chemistry: No treatment related effects were observed.
Urinalysis: No treatment related effects were observed.

Gross pathology: No treatment related effects were observed.
Organ weights: No treatment related effects were observed.

Histopathology: Adequate Battery: yes (%), 1o )

Peer review: yes ( ), no (x)
Males (mg/kg/day Females (mg/kg/day)
0 .1 0.5 1.5 4.5 0 05 |15 4.5
Urinary bladder
__cystitis, lymphocytic : 1/4 1/4
__cystic calculi 1/6
__lympho-histiocytic infiltration _ , 1/6
__supperative cystitis 2/6 '
__epithelial hyperplasia : 1/6 1/4 1/4
__subepithelial edema 3/4 1/6
hemorrhage 3/6 1/6
Toxicokinetics:
Group Day Sex Dose Con Cav AUGCyy,
hngflzg/day] {ng/mL] [ng/ml] b ng/mi]
2 8 Male 05 53+03 3906 230£138
Female 49£03 43204 102293
78 Male : 82x14 64x07 155+158
Female 8712 6310 1512235
3 8 Male is 20015 16712 402281
Female 23839 194232 466+ 76.9
78 Male 347=8.1 28249 677117
Female - 30979 268=71 643+171 |
4 § Mk 45 115£346 7922343 1900+ 824
Female 88.2+153 781158 1875=370
78 Male 121+153 105=13.6 2520328
Female 139+58.6 110£532 2642 £1278
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Histopathology inventory (optional) .
’ Study 13349 | 13348 | 13400 | 13399
Species Mouse Mouse
Adrenals
[Aorta
Bone Marrow smear
{Bone (femur)
Brain
Cecumn
Cervix
Colon
[[Duodenum
{Epididymis
{[Esophagus
{|Eye
{[Fallopian tube
{iGall bladder
}Gross lesions
ﬂ_Harderian gland
Heart
fileum
Hejunum
{[Kidneys
[[Lachrymal gland
#Larynx
HLiver
[{Lungs
HLymph nodes, cervical
,Bmph nodes mandibular
Lymph nodes, mesenteric
fMammary Gland
llOptic nerves
[iOvaries
liPancreas
[[Parathyroid
[[Peripheral nerve
{{Pharynx
|[Pituitary
{[Prostate
HRectum
iSalivary gland
ISciatic nerve
{{Seminal vesicles
{Skeletal muscle
{iSkin
[iSpinal cord
IISpleen
ISternum
Stomach
Testes
Thymus
Thyroid
Tongue
Trachea
Urinary bladder
Uterus
Vagina
[Zymbal gland

-
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2.6.6.4 Genetic toxicology

Study title: Mutagenicity Study of SPM 8272 in the Salmonella typhimurium and
Escherichia colt Reverse Mutation Assay (in Vitro)

Key study findings: SPM 8272 was judged to be negative for mutagenicity under the
conditions of this assay.

Study no: 12359/99

Conducting laboratory and location™ “~——

Date of study initiation: 23 November, 1999
GLP compliance: yes

QA reports: yes (x)no ( )

Drug: lot #AC-8282, 95.78% pure

Methods:

Cell line: TA 98, TA 100, TA 102, TA 1535, TA 1537, WP2 uvrA
Basis of dose selection: Concentrations up to 5000 pg/plate were tested. In
both tests, 3160 pg/plate was found to be toxic in all strains with or without
metabolic activation. 1000 ug/plate was found to be toxic in WP2 uwrA
without metabolic activation.

Metabolic activation system Aroclor 1254—1duced rat hver :

Controls:
Vehicle: aqua ad injectabilia
Negative controls: aqua ad injectabilia
Positive controls: without metabolic activation: sodium azide in HO (10
ng/plate, TA 1535 and TA 100), 2-nitrofluorene in DMSO (10 pg/plate, TA
98), 9-amino-acridine in ethanol (100 pg/plate, TA 1537), methy! methane
sulfonate in DMSO (1300 pg/plate, TA 102 and WP2 uvr A) and with
metabolic activation: 2-anthracene amide in DMSO (2 pg/plate)
Doses used in definitive study: 31.6, 100, 316, 1000, and 3160 pg/plate
Study design: one plate mcorporatlon and one preincubation assay

Ana1y51s
No. of replicates: 3 replicates of each concentration per experiment

Summary of individual study findings:
Study validity: Positive and negative controls responded-as expected,
Study outcome: No increase in the number of revertants was observed at any
concentration of test material, and SPM 8272 was judged to be negative for
mutagenicity under the conditions of this assay.

Study title: Mutagenicity study of SPM 8272 in the Salmonella typhimurium reverse

mutation assay (in vitro)-employing mouse S9 mix
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Key findings: SPM 8272 was judged to be negative for mutagenicity under the
conditions of this assay. :

Study no.: 15411/02

Conducting laboratory and location: W

Date of study initiation: 16 July 2002

GLP compliance: yes

QA reports: yes (x) no( )

Drug, lot #, and % purity: batch no. WE 11809 (RD 7778-1), 96.01% pure

Methods

Strains/species/cell line: TA 98, TA 100, TA 102, TA 1535, TA 1537
Doses used in definitive study: 31.6, 100, 316, 1000, and 3160 pg/plate
in the presence of Aroclor 1254-iduced mouse liver S9
Basis of dose selection: The concentrations used were the same as for study
- 12359/99 (3160 pg/plate was found to be toxic in all strains with or without
metabolic activation.) .
Negative controls: aqua ad injectabilia
Positive controls: 2-anthracene amide in DMSO (2 pg/plate)(TA 98, TA 102, TA
1537) and cyclophosphamide (1500 pg/plate)(TA 100, TA 1535)
Incubation and sampling times: 48 hours

Results
Study validity: One plate incorporation and one preincubation assay were
performed using 3 replicates of each concentration per experiment. Positive and
negative controls responded as expected. '

~ Study outcome: No increase in the number of revertants was observed at any
concentration of test material, and SPM 8272 was judged to be negative for
mutagenicity under the conditions of this assay.

Study title: In vitro assessment of the clastogenic activity of SPM 8272 in cultured
human peripheral lymphocytes-employing mouse S9 mix

Key findings: SPM 8272 was considered not to be genotoxic under the conditions of this
assay.

Study no.: 15412/02
Conducting laboratory and location: =

Date of study initiation: 16 July 2002
GLP compliance: yes
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QA reports: yes (x) no ()
Drug, lot #, and % purity: batch no. WE no. 11809 (RD 7778-1), 94.75% pure by HPLC

Methods

Strains/species/cell line: cultured human peripheral lymphocytes

Doses used in definitive study: 0, 125, 250, 500, 1000, and 2000 pg/ml (2 replicates per
concentration, 2 experiments, 100 metaphases examined per culture) for 4 hour
treatments in the presence of Aroclor -1254 induced mouse liver S9

Basis of dose selection: The same concentrations were used as in study 12361/99
Toxicity was complete at 2000 pg/ml and slighit at 1000 pg/ml. .

Negative controls: aqua ad injectibilia

- Positive controls: cyclophosphamide (10 and 20 pg/ml)

Incubation and sampling times: 48 hours

Results

Study validity: Positive and negative controls responded as expected.

Study outcome: The mean incidence of chromosomal aberrations (excluding gaps) of the
cells treated with SPM 8272 (125 to 500 pg/ml in the 1st experiment, 125 to 1000 pg/ml
medium in the 2nd experiment) in the presence of metabolic activation ranged from 0.5%
" t0 3.0% (within the normal range of the negative control where a mean incidence of
chromosomal aberrations (excluding gaps) of 1.5% or 0.5% was observed. SPM 8272
was considered not to be genotoxic under the conditions of this assay.

Study title: In Vitro Assessment of the Clastogemc Activity of SPM 8272 in V79
Cells

Key study findings: It was concluded that SPM 8282 was not genotoxic under the
conditions of this study.

Study no: 12360/99
Conductmg laboratory and location:

Date of study initiation: 24 January, 2000
GLP compliance: yes

QA reports: yes (x)no ()

Drug: lot #AC-8282, 95.22% pure

Methods:
Strains/species/cell line: V79 Chmese hamster lung ﬁbroblasts
Dose selection criteria: :
Basis of dose selection: In range ﬁndmg studies, cytotox1city was observed at
1000 ug/ml in the absence of metabolic activation (20 hour exposure) and at
5000 ug/ml in the presence of metabolic activation (4 hour exposure).
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Metabolic activation system: Aroclor-1254 induced rat liver S9

Controls:
Vehicle: DMEM-FCS
Negative controls: DMEM-FCS
Positive controls: Mitomycin C, cyclophosphamide

Exposure conditions:

' Incubation and sampling times: 4 hour (+ S9) and 20 hour (- S9) exposures

with 20 hour sampling times
Doses used in definitive study: 0, 156.25, 312.5, 625, 1250, 2500 pg/mi for
4hours and 0, 31.25, 62.5, 125, 250, 500 pg/ml for 20 hours

Analysis:
No. of replicates: duplicates for each condition in two separate assays, 200
metaphases counted except where conditions were profoundly cytotoxic
Summary of individual study findings:
Study validity: Positive and negative controls responded as expected.
Study outcome: The mean incidence of chromosomal aberrations (excluding
gaps) was not elevated in cells treated with SPM 8272 over the incidence in
control cells except in cultures treated with profoundly toxic 250 jg/ml (20
hours)(mitotic index 0.19). SPM 8272 was therefore considered not to be
genotoxic under the conditions of this study. ‘

Study title: In Vitro Assessiment of the Clastogenic Activity of SPM 8272 in
Cultured Human Peripheral Lymphocytes

Key study findings: It was concluded that SPM 8282 was not genotoxic under the
conditions of this study.

Study no: 12361/99 »
Conducting laboratory and location: b ——eo—~ b@[)}
—_— .
Date of study initiation: 24 January 2002
~ GLP compliance: yes
QA reports: yes (x)no ( )
Drug: lot #AC-8282, WE no.SPM 10948 95.22 % pure -
Methods:
Strains/species/cell line: human lymphocyte cultures
Dose selection criteria: v
Basis of dose selection: Cytotoxicity was observed at 2500 ug/ml and above in
the absence or presence of metabolic activation (4 hour exposure)
Metabolic activation system: aroclor 1254-induced rat liver S9
Controls:
Vehicle: treatment medium
Negative controls: treatment medium :
Positive controls: mitomycin C in the absence of metabolic activation and
cyclophosphamide in the presence of metabolic activation
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Exposure conditions:
Incubation and sampling times: 4 hour treatment with 24 hour sampling time
and continuous 24 hour treatment with 24 hour sampling time
Doses used in definitive study: 0, 125, 250, 500, 1000, and 2000 ug/ml for 4
hour and 24 hour treatments
Study desngn 4 hour treatments were in the absence and presence of S9; 24
hour treatments were in the absence of S9 only
Analysis:
No. of replicates: duplicate cultures, 100 metaphases per culture where
possible
Summary of individual study findings:
Study validity: Positive and negative controls responded as expected.
Study outcome: After 24 hours of exposure, moderate cytotoxicity was observed
at 500 ug/ml and complete cytotoxicity was observed at 1000 ug/ml. No increase
in chromosomal aberrations were observed following the 24 hour treatment. For
the 4 hour treatments in the absence and presence of metabolic activation,
cytotoxicity was observed at 1000 ug/ml. At the pronounced cytotoxic
concentration of 1000 ug/ml (mitotic index 0.43, 77 evaluable metaphases) in the
presence of metabolic activation, the number of chromosomal aberrations was
increased to 12.7% (from 2% in controls). SPM 8272 was considered not to be
genotoxic under the conditions of this assay.

Study title: Micronucleus Test of SPM 8272 in Bone Marrow Cells of the NMRI
Mouse by Oral Administration

Key study findings: It was concluded that SPM 8282 was not gehotoxic under the
“conditions of this study.

Study no: 12362/99
Submission # 001, volume # 34, and page #204

Conducting laboratory and location: ~—— T _——

\;——\__\_—_“

Date of study initiation: 1 December 1999
GLP compliance: yes

QA reports: yes (x)no ()

Drug: lot #AC 8282, 95.78 % pure

Formulation/vehicle: oral aqua ad injectabilia
be2)
Methods:
Strains/species/cell line: ~~~.NMRI BR mouse
Dose selection criteria:
Basis of dose selection: toxicity (reduced motility, ataxia, dyspnea, and
reduced muscle tone) at 215 mg/kg and lethality at 464 mg/kg in earlier study
Controls:
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Vehicle: oral aqua ad injectabilia

Positive controls: cyclophosphamide, 27 mg/kg i.p.
Exposure conditions:

Incubation and sampling times: 24 and 48 hour sampling times

Doses used in definitive study: 0, 62.5, 125, and 250 mg/kg, oral
Analysis: o '

No. of replicates: 5 males and 5 females, 2000 erythrocytes per animal

Summary of individual study findings:

Study validity: Positive and negative controls responded as expected.
Study outcome: No increase in micronucleated polychromatic erythrocytes was
observed at any dose. No effect on the ratio of polychromatic to normochromatic
erythrocytes was observed. It was concluded that SPM 8282 was not genotoxic
under the conditions of this study.

2.6.6.5 Carcinogenicity

Stugy title: 104-week carcinogenicity study of SPM 8272 by oral administration to
CD"-rats '

Key study findings:

Adequacy of the carcinogenicity study and appropriateness of the test model: A two-year b(4)
bioassay was conducted in the CD® / < CD®rat up to a maximally tolerated dose (FDA

concurrence was given to an interim analysis of body weight and mortality after week 53)

under GLP conditions. Rats were demonstrated to be exposed to an accurate

concentration of the prodrug SPM 8272 and to adequate concentrations of the active drug

SPM 7605 and its major human metabolites SPM 5509 and SPM7790. An adequate

number of animals survived to perform histopathological examinations and statistical

analysis. :

Evaluation of tumor findings: No treatment related increases in the type or incidence of
neoplastic and/or hyperplastic lesions were observed.

Study no.: 13400/00 | | » b(4)

Conducting laboratory and location:«—
ittt

Date of study initiation: 21 May 2001

GLP compliance: yes

QA report: yes(x) no( )’

Drug, lot #, and % purity: SPM 8272 (fumarate salt), batch # RD 7778/1,
CAC concurrence:
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Methods

Doses: 0, 5 15, and 45/60 mg/kg/day (Doses in the high dose groups were
increased from 45 to 60 mg/kg/day at week 28 due to any lack of observable toxicity and
were maintained at 60 mg/kg/day for the remaining 76 weeks.)

Basis of dose selection: maximally tolerated dose

Species/strain: rat/ CD® /™~ CD®

—

. : . \!
Number/sex/group (main study): 50/sex/group bmf
Route, formulation, volume: oral gavage, in 5 ml/kg water
Frequency of dosing: once daily
Satellite groups used for toxicokinetics or special groups: 10/sex/group
Age: 6 weeks
Weight: 178.1-257.0 g (males) and 141.3 — 192.5 g (females)
Animal housing: individual
Restriction paradigm for dietary restriction studies: NA
Drug stability/homogeneity: Stability tested on 31 March 2004 and found to be
96.02 to 97.23 % (by HPLC, 100% method)
. .
Water content 02T % 2003-PHAA07S
Chromatographic Parity 97.23% 2003-PHA-MT6
HPLC samowntad .. SPM7608:1.34%
Dessctiza wavrleagih 220 i SPM 7675090 %
Optieal Purity 2996 %ex 2003-PHA-1809
CCB ypumton
Detextinn wavelongth 200
Content {Gs)
Dt e 13858 953% 2003 PHA-L0T4
Dual controls employed: no
Interim sacrifices: no
Results
Mortality: .
Males (mg/kg/day) Females (mg/kg/day)
0 15 115 - 45/60 0 5 15 45/60
Survival rate at termination (%) 78 58** 68 52%* 78 84 68 72
Mean survival time (test weeks)
__Prematurely deceased or sacrificed | 86.1 85.1 82.0 78.0 79.0 94.9* 83.3 79.1
All animals ) 100.8 96.6 97.6 92.1* 99.3 103.4 98.0 97.8

** Significantly different from the control at p< 0.01 (Fisher test)
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Suryival of male animals Rat
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Clinical signs: No treatment related clinical signs were observed.

Body weights: Reduced body weight and body weight gain were observed in the high
dose group. Statistical significance was reached in males starting week 17 for males and
week 57 for females. Body weight was reduced by 15.4% for males and by 14.3% for

females in test week 103.

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

0 5 15 45/60 0 5 15 45/60
Mean body weight (g)
__week 0 2229 224.8 2217 220.5 163.7 162.5 164.3 160.9

week 103 540.7 555.9 523.9 457.5 378.7 382.8 386.2 3244

Body weight (% difference from
control at week 103 - 2.8 -3.1 -15.4 -- 1.1 2.0 -14.3
Body weight gain (% difference | -- 4.2 -4.9 -25.4 - 2.5 32 -24.0
from control)
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Body weight of male anfmals
mean values per group
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Food consumption:
Males (mg/kg/day) Females (mg/kg/day)
0 5 15 45/60 |0 5 15 45/60
Mean weekly food consumption (g/kg) | 5592 | 55.32 | 59.01 61.44 69708 66.69 | 68.01 72.13
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Food Consumption of male animals Rat
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Food Consamption of female animals
mean valnes per group
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Changes in haematological parameters compared to the control gronp

Difference to the control in o8]
Pax Group 4: 45760 mg/ks
Testweek 52 Testweek 104
Males Females Males Females
Platelets 5%+ 333 +25 +57%
MCH 7 -6 B kad none

¥ = statistically sigmificant at p < 0.01

119



Reviewer: Laurie McLeod-Flynn NDA No. 22030

Changes in biochemical parameters compared to the controf group

Difference to the control in [35)
P Group 3: 1S mg/kg Gronp 4: 45/60 mg/kg
Test week 52 Test week 104 Testweek 52 Tert week 104

males |females | males |femoles| males |femnles| males | females

Cholesterol +15 3% | +50 49 +47 [ ¥179%* | +106%* | #1120

Triglycerides +33 +148 | +88 223 +80 | #267%% | +141 +323

ALAT +236%> +82 +38 noue |+250%* 1 147 | +120%* +21
aP +17 +18 +31 pone | +68% | 431 +54 +29
ASAT +215%* | +21 +110 | none | +184 | nome +65 none

** = siatistically significant at p < 6.01
Urinalysis: A slight increase in urine volume was observed in female rats at 15
mg/kg/day and increased urine volume (p<0.01) and increased urine pH (p<0.01) were
observed in female rats at 45/60 mg/kg/day

Gross pathology: No treatment related effects were observed.

uy,

Difference to the conérol [%5]
Organ
Group 3: 15 mg/kg Group 4: 45/60 mg/kg
males - - females - males females
rel abs. rel abs. rel abs. rel abs.

Liver +11 +2 +13 0% | 136 | 17 | +4de¢ | 126
Spleen rone -5 nons none -1 30 -9 -30%+
Prostate none 1 - - none -13 -

** = statistically significant at p 2 6.01

Histopathology: Peer review: yes (x), no ( )

Neoplastic: No treatment related effects were observed (see statistical review by
Steve Thomson).

Non-neoplastic:

All fates Males (mg/kg/day) Females (mg/kg/day) .
0 5 15 45/60 |0 5 15 45/60
N 50 50 50 50 50 50 150 © |50
Adrenals )
__Vacuolization, cortex 16 12 17 14 0 2 7 4
__Hyperplasia, cortex, unilat. 9 6 2 7 2 3 8 3
Hyperplasia, cortex, bilat. 3 4 2 3 0 1 0 0
Mammary glands _
__glandular hyperplasia 0 0 1 2 1 1 1 3
__hyperplasia of mammary gland 1 0 3 1 3 1 4 3
total ' 1 0 4 3 4 2 5 6
Pancreas
__islet cell hyperplasia 3 8 9 7 11 6 8 4
less secretion 5. 8 7 8 9 10 11 13
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Lungs .
__interstit.macroph.w/brownish pigmnt | 1 2 4 18 4 5 9 20
alveolar emphysema 0 0 2 5 0 0 1 1
Liver C
__necrosis 2 3 9 2 1 4 10 12
vacuolization, hepatocytes 2 0 1 0 0 2 4 2
Nasal cavity, purulent rhinitis 3 3 3 9 4 1 4 1
Urinary bladder, not emptied 1 12 10 8 0 2 4 5
Salivary glands, reduced secretory act 5 9 6 10 5 7 16 14
Lacrimal glands
__reduced secretory activity 10 12 13 17 9 16 27 23
karyorrhexis 1 1 2 1 11 1 4 5
Heart
__Fibrosis/Myocard.degen. ' 10 14 12 16 8 15 13 10
__Vasculitis ' 0 0 0
Periarteritis 0 0 0 2
Epididymides .
__aspermia, unilat, 2 3 3 4
___aspermia, bilat. 2 3 2 4
__vacuol,, epith. Cells 4 5 1 9
basophilic inclusions 0 0 0 4
Testicle :
__atrophied tubuli, bilat. 6 9 8 13
__mineralization 0 2 3 2
__atrophied tubuli, unilat. 3 6 5 2
__atrophied testis, bilat. 2 1 5 5
__ atrophy of testis, unilat. 0 0 0 4
__hyperplasia, Leydig cells, unilat. 1 4 5 6
hyperplasia, Leydig cells, bilat. 3 1 3 5
Kidneys
__chron.progressive nephropathy . 26 30 41 35
hydronephrosis 0 0 0 2 0 0 3 0
Zymbal’s gland '
__glandular ecstasia 0 4 10 2 0 1 0 0
cystic duct ecstasia 0 9 4 3 1 5 6 0
Harderian glands :
__Mixed cell infiltration 0 0 0 3
Lympho-histioc.infiliration 9 8 11 15 13 13 15 22

The myeloid / erythroid ratio was not influenced by treatment with 45/60 mg/kg/day.
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Toxicokinetics: .
Dose of SPM Males Females
Gromp | Mok | gy | G |t | ATC | G | e | UG
Y} |logml] | fb] | (hag/mi] | [ogiml] | fb] | {hoghml)
26 6.73 3 689 £0.32 1 295
2 52 3 528 1 264 4.8 1 174
104 226 05t 168 512 o5 18.9
26 1479 | o5* 770 9.61 0.5* 518
3 52 15 2140 1 1072 15?7 | os* 663
104 1106 | 05° 859 pikii 1 90.2
26 45 7479 | 05* 326.7 30.27 1 2585
4 52 6 20090 | 05* 733.0 11680 | 0.5° 486.7
103 34068 | 05° 1406.3 28640 | 0.5% 7407
& fivst ticoe pois
Dose [mpky/dsy): 3 13
Daraion af admisivrsrion: 28 wmke 2 mmesn
Plecos snenples drrived frem rtady: LT 1340000 12T 1340000
Asalyeey; SPAI2603  EPAINCA  $MATISD  SEMR0  SPMTEDS SPMIWP  IPMTNP  SPM T
Be ¥ 3 F X F M F b33 K N F M 3 M ¥
PEPsramersry
Coy 3maTy 288 1LY 28X 451 LW 133 £15 182 <416 262 35 956 336 428 ) Mo
Ton it} 2 1 3 83 07 43 L 95 A5 05 93 05 43 a3 1 1
AU, (b nmoBTYy 201 P36 MY LI 047 634 W3 372 W I 7 48 456 BL 255 18
Rafo Coue. H i L0E 2376 048 042 220 103 1 1 3054 336 03% 016 126 1L(8
Ratio ACCy 1 1 &6 11 00es 201 130 29 1 1 235 295 32 D8 04 101
o ;.:o.m.s'w«dm h
Das {mphp/dayke had
Duraiicy of sifenizittrasion: 28 wosks
Plasawe saanples devived frum weady: LT 1346308
Amadytes: SPAI20E - SPAIYICS M TISE  SPM GO
N ¥ b3 ¥ £33 F A r
B £, mwm X8 148 3Md 372 313 WO KT N2
::R) 05 1 65 03 &I 1 G5 &%
AUCy, (b wmolL) S O T B3R 9 10 LI .S
RatioC oy 1 1 218 LN OLTT M 133 0%
Rafo AUC,, 3 1 158 418 139 213 134 14}
Additionsl oformatica:
Madizz o {oxd) are
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Study title: 104-week carcinogenicity study of SPM 8272 by oral administration to
CD-1 mice

Key study findings:

Adequacy of the carcinogenicity study and appropriateness of the test model: A two-year

bioassay in CD-1 < . CD®-1(ICR)BR mice up to a maximally tolerated dose under GLP M@
conditions. FDA concurrence was given to dose reduction in high dose males from 60 to e
45 mg/kg/day in week 42 and from 45 to 30 mg/kg/day in week 66. Dosing was reduced

to 0 mg/kg/day in week 84, as per CAC instructions, as tabulated in table below. The

administration of test item was terminated in the high dose males, in agreement with

CAQC, and in high dose females and in low dose males after a mortality rate of 60% was

reached. Mice were demonstrated to be exposed to an accurate concentration of the

prodrug SPM 8272 and to adequate concentrations of the active drug SPM 7605 and its

major human metabolites SPM 5509 and SPM7790. An adequate number of animals

survived to perform histopathological examinations and statistical analysis.
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3

Evaluation of tumor findings: No treatment related increases in the type or incidence of
neoplastic and/or hyperplastic lesions were observed.

Study no.: 13399/00
Volume #1, and page #1 ' . | h(@
Conducting laboratory and location: J

Date of study initiation: 6 June 2001

GLP compliance: yes

QA report: yes (x) no( )

Drug, lot #, and % purity: SPM 8272 (fumarate salt), batch # RD 7778/1, 95.8 t0 97.23%

by HPLC
. Purity

Water rontent . 027 % . 2003.PHA1075
Chroustographic Parity BT % © 2008-PHAAU7S
L 1w et BN 7605 154 %
Desecrion wrveloogth 220 wn ST HISOTON

© Optieal Purity | 2994 Yes 203-FHA100)
OCE 150 mebet .
Detectiva wiveloagth 200 ars
Content ({3
Deecton weveiagh 20 am $53 % 2003-PHA-1074

CAC concurrence: yes

Methods
Doses: 0, 5, 15, and 45/60 mg/kg/day:

From test week 28 onwards the dose level of the high dose group was increased from 45
to 60 mg/kg/day as the initial high dose of 45 mg/kg/day appeared not to result in a
sufficient degree of toxicity (based on body weight?). Due to an increased mortality rate
the dose level of the high dose males was reduced gradually to 30 mg/kg/day starting in
test week 47. The administration of test item was terminated in the high dose males (in
agreement with CAC) and in high dose females and in low dose males after a mortality
rate of 60% was reached.
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Treatment schedule I {groups with early termninated administracion)

Group / sex in ;:gé :i:ig:;fp_o‘ Time interval of treatient (MS)
TD1-TD 708 (T 102)
im 0 from TD 708 (TW 102) cenwards
im 13 TD 1-TD 702 (TW 101)
[ from TD 703 (TW 101) onwvards
45 TD1-TD189 (TW2N
60 TD 190 (TW 28} - TD 327 (TW 47)
4m 43 TD 328 (TW47) - TD 475 (TW 68)
30 TD 476 (TW 68) - TD 584 (TW 84}
¢ Trom TD 585 (TW 84) cawards
45 TD1-TD189 (TW27)
3f £0 TD 190 (TW28) - TD 721 (TW 103)
] from TD 722 (TW 104) onrwards
MS: min smdy '

0: oo administeation
#  due to orgamisational reasons the satellite mimals of the respective dose mrowps were dosed 1 w0 3 fizther days
zaffer terminztion of freatment in oxder lo canduct blood sarpling for toxteakineites

Basis of dose selection: maximally tolerated dose
Species/strain: mouse, CD-1"—— CD®-1(ICR)BR
Number/sex/group (main study): 50/sex/dose
Route, formulation, volume: oral gavage, 10 ml’kg bw in water
Frequency of dosing: daily

b4}

Satellite groups used for toxicokinetics or special groups: 18/sex/dose

Age: 6 weeks
Weight: 22.9-36.0 g (males) and 17.9-27.4 g (females)
Animal housing: individual
Restriction paradigm for dietary restriction studies: NA
Drug stability/homogeneity: 31 March 2004

Purity (HPLC, 100% method): 96.02 %

Assay (HPLC, external standard method): _~"
Dual controls employed: NA
Interim sacrifices: NA

Deviations from original study protocol: see dose schedule above, CAC minutes

and amendments in Appendix

Results
Mortality:

Males (mg/kg/day) Females (mg/kg/day
Survival # at study termination 24 - 18 13 - :|16 24 21 29 19
Survival % at study termination - | 48 36 26** 32** 48 42 58 38
Mean survival time (weeks)
__all animals 93.3 89.2 86.1 75.6%* | 98.3 91.2 90.2 89.8
__prematurely deceased aninrals 82.5 80.4 79.5 61.8** |92.1 81.3 69.7** | 80.5
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Mean study survival (weeks)

~ 7=~ background survival data (range in weeks)

N=2 studies, 2003-2004

males females males females
75.6-93.3 89.8-98.3 76.8-93.7 78.691.9
Survival of male animals Mbouse
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Clinical signs: No treatment- or dose-related effects on behavior or external appearance

were observed. No treatment- or dose-related effects on hematolo

were observed.

gy or clinical chemistry

Body weights: .
Males (mg/kg/day) Females (mg/kg/day

: 0 5 15 45/60 0 5 15 45/60
Mean body weight (grams)
__Tw103 38.8 383 37.6 36.7 341 32.9 334- 29.8
_Two 30.3 30.7 30.7 30.6 23.0 23.9 234 23.7

difference 8.5 7.6 6.9 6.1 11.1 9.0 10.0 6.1
Body weight (% control) - -13 -3.1 ~5.4 - 3.5 2.1 -12.6
Body weight gain (% control) == -10.6 -18.8 -28.2 -- -18.9 -9.9 -45.0
Body weight of male animals Mouse

mean values pex group

501
k-
s
= SPM 8272
2 20+ ~@— Group 1:  Control
~&~ Group 2: 5 mgike
10-] —&— Group3:  15Smghks
: —~8— Group 4: 45/60 mgikg
F1
v l’lllllQ’ll!l'llllllll‘lllllllllllllllllIl!llllil|lllll'll‘l"lllIllIii!l"lIllllllllllll"llllll!ll'l"lﬁ
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Body weight of female animals _ Mouse
mean values per group
50

86 40:
=
b3
9
210 , SPM 8272

K —8—~ Groupi:  Control

10_‘ _ ~S~ Group2:  Smpghke

4 —&— Group 3:  15mpke

] g Group 4: 45/60 mgikg

0 10 20 30 40 50 60 70 80 90 1001“_»,

l'}' lis test weeks s

Group 4 Group 4: oup 4:
45 mgks : 60 mgikg Om
Food consumption:
Males (mg/kg/day) Females (mg/kg/day
0 5 15 45/64 0 5 15 45/60
Mean weekly f.c. (g/kg bw./day) | 132.26 | 136.10 | 136.07 | 135.55 | 164.64 | 159.02 164.07 | 163.46

Food consumption of male animals _ Mouse
menn values per group
280 , SPM 8272
260 ~®~ Groupl:  Control
240 -9~ Group2:  Smgkg
220 ~&- Group3:  15mgikg
200 —8-- Group4: 45750 mgikg

food consumption in g per ke bow. per day

R AAALA MR ALY RAALAA) S L) e s T B
6 10 20 30 40 50 60 70 80 %0 100
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Food consumption of female animals Mbouse
mean values per group

SPM 8272

~@— Group 1: Control
3= Group 2: 5 mgfkg
wde- Group3:  15mgkg
e Group 4: 45/60 my/kg

food consumption in g per kg howv. per day
amd
i

e R M —

19 20 30 40 50 60 70 80 90 100
? test weeks ?
Group 4: Group 3 4
45 mgiky 60 mgikg Omgrkg

Gross pathology:

N=50 Males (mg/kg/day) ‘ Females (mg/kg/day
0 5 15 45/60 0 5 15

45/60

Tightly filled large intestine 0 4 5 7 0 0

Lol

Tightly filled rectum 0 2 4 10 0 0 0

No treatment related absolute or relative changes in organ weight were observed.

Histopathology: Peer review: yes (x), no ( )
Non-neoplastic: females p.1296

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

0 5 15 45/60 | 0 5 i5

45/60

Adrenals _
hemangioectasia 0 0 0 - |1 2 2

0
Urinary bladder, not emptied 12 10 20 20 2 2 3

Ovaries - -~ - -

Colon, dilatation 0

o

[
(=
NN
=N

Rectum, dilatation

Pituitary
__cyst, adenohypophysis
hyperplasia, pars distalis

Preputial gland, duct ecstasia

oo ©
— WO N
N[~ O
WA N

Spleen, atrophy, cell reduction

Kidneys
__chronic nephropathy
hydronephrosis

oo
N W
w
[N ]

Thyroids

__ follicular cysts, unilat. 7 11 7 13

__follicular cysts, bilat. 2 4 1 4
total 9 15 |8 17
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Neoplastic: No treatment related effects were observed (see statistical review by

Steve Thomson).
Toxicokinetics:
' Males (mg/kg/day) Females (mg/kg/day)
5 15 30/45/60 5 15 45/60
AUC ¢ (ng hr/mi)
__week 26 149 96.6 909 (45 mg/kg/day) | 21.2 135 1060 (45 mg/kg/day)
~week 52 310 | 149 | 753 (45 mg/kg/day) | 17.8 | 147 1883 (60 mg/kg/day)
_ week77 420 (30 mg/kg/day)
__week 88 333 (30 mg/kg/day)
week 102/104 134 99.4 12.5 116 1695 (60 mg/kg/day)
Cmax (ng/ml)
_ week 26 13.1 46.2 483 (45 mg/kg/day) | 10.0 125 944 (45 mg/kg/day)
~week 52 158 [ 683 | 709 (45 mg/kg/day) | 155 | 947 | 1740 (60 mg/kg/day)
__week77 ' 282 (30 mg/kg/day)
_ week 88 216 (30 mg/kg/day)
week 102/104 104 48.6 10.6 93.7 1740 (60 mg/kg/day)
tmax¢hr)
__week 26 0.5 0.5 0.5 0.5 0.5 0.5
__week 52 0.5 1 0.5 0.5 0.5 0.5
week 102/104 0.5 0.5 0.5 0.5 0.5
Speciens . Moo, £D:1 £B4
Gendes (M/F)/Number of aninmals: . 15)L,18F 123 12F
Do {ogkedark i3 2
Deraziom of sdminjoration: 28 woaky 26 wralis
Phauma samples devived from sudy 1PL13358%0 15T 1335600
o — SPINY SIS SPMTS  SEMTERN SRS ] SPNTD
M ¥ -4 F M F M F ¥ ¥ N 7T 3 F M X
mli*'u(:nﬁ) B 366 1@ W6 BI N 17 o 4 ?.é} WEP 3P M3 12 28 133
{8y 4% B3 €5 65 95 83 05 65 05 25 DS 83 05 65 05 05
AUC,, (hmwoolL} W W 496 304 698 S1S 02 66T B47 MR M6 013 4 2B 9B 103
Ratio Guus 3 LY &3 018 Gid 03¢ 85 ] IO43% 032 oM 006 as§ A7l
Ratio A Cres 3 1 LSy 12 023 623 L 38 1 T 43 085 &2 $20 LY 0B
m&nsmdwm y‘sﬁf%}l éﬁ"%‘
Date fmpkg/day 43 100087 135F)
Duration of adziinistration: 36 meaks 28 ek
‘th;:’na&!ﬂniﬂdkn ol 2633 SR\I%”S?;?W SPMI8  SPM0S W%B“Smm SEATNI
Aeadyi WP SN TR MIl M F M F X F W T
mi‘m:l.) 14 T4 20 43 304 486 N3 D3 AT 4697 BE S BT 1137 155 1605
Tars {8 63 D3 6% 1 83 a3 g8 1 95 0% 03 83 83 ¢35 03 2
AUC., (b omobL) Wh MPA 1352 1412 600 730 12 3144 nae 2as 26BY B3P A3 SMES AIIB 1w
Batio G H }ood oI 022 Q17 05E b3 1 1 932 937 037 003 @4 4lE
Rada AGC o 3 1 632 043 023 024 9488 101 1 1 91 013 921 422 235 436
" Additicoal Ifermaton: . N R N
Fochdph lnn:yln il : {052 §9n8 33 benoe (LT 1squn’?#i#6m%m@mum&;h

2.6.6.6 Reproductive and developmental toxicology

Fertility and early embryonic development

Study title: Examination of the influence of SPM 8272 on the fertility and early

embryonic development to implantation of CD-1 mice by oral ad

animals of the F0 generation

ministration to the

Key findings: At 45 mg/kg/day, no effect on male fertility or the male reproductive
system was observed. In females, numbers of corpora lutea, implantation sites, live
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fetuses, and uterine weight _Were decreased at this dose. At 15 mg/kg/day (about 0.7 -1.6
fold the maximum expected clinical exposure), no effects on female fertility, the female
reproductive system, or early embryonic development were observed.

Study no.: ~~ 12981/00
Conducting laboratory and location:

Date of study initiation: 27 March 2000

GLP compliance: yes

QA reports: yes (x)no ()

Drug: lot # AC 8288, WE 10964, IB 0712, 95.84% pure
Formulation/vehicle: aqua ad injectabilia

Methods:
Species/strain: CD-1/~_CD®-1(ICR)BR mice
Doses employed: 0, 15, 45, and 75 mg/kg/day
Route of administration: oral, gavage, 10 mlkg :
Study design: Males were dosed daily from 10 weeks before mating to the end of
the mating period; females were dosed daily from 2 weeks before mating to the
70 day of pregnancy. Untreated animals were used to test male and female
fertility separately in separate segments of the study.
Number/sex/group: 20/group + 6/group for toxicokinetics

Results:
Mortality: One female in the high dose group died due to an application error.
Clinical signs: No treatment related effects were observed.
Body weight: The body weight of females in the 45 mg/kg/day group was reduced
from gestation day 3 forward. The reduction was attributed to the lower mean
number of fetuses in the high dose group.
Food consumption: No treatment related effects were observed.

b(4}

Toxicokinetics:
S mg/kg/day 15 mg/kg/day | 45 mg/kg/day
CO.S’ males
_day1l 7.62-8.62 57.6-48.9 313-414
day 71 19.5-28.3 179-187 605-929
Cos, females
_day1 9.30-13.0 72.3-77.0 638-647
day 15 18.0-107 43.4-77.3 571-583
Species | Formulation Daose Cax - ATC(0-24)
(mg/kg/day) (agml) () (-ng/mL)
Mouse® |Solution 5 NOEL | 11.0,13.1 . 954 534,103
{gavage) 15 . 364-776 05%-1  113-161
25 NOAEL( 176,374 p5¢ 627, 696
435 ] 373-452 05%  g34-11%4
75 63,1440 05°¢ 1960, 3641
125 1880,2000 05%1 4037, 7741
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In-life observations: No treatment related effects were observed.
Terminal and necroscopic evaluations: '

Treated females 0 mg/kg/day 5 mg/kg/day 15 mg/kg/day | 45 mg/kg/day
Corpora lutea 14.8 13.2 13.6 12.5*%
Implantation sites 14.5 13.1 13.5 12.4*
Live fetuses 13.6 12.3 12.9 11.5*
Uterine weight 8.05 7.01 7.24 6.48*

Embryofetal development

Study title: Study of embryo-fetal development in CD-1 mice with SPM 8272 by oral
administration

Key findings: At 75 mg/kg/day (about 6-30 times the expected clinical exposure of an 8
mg dose via AUC), one dam died, and body weight, gravid uterine weight, and the
number of live fetuses were decreased. Resorptions were increased. At 45 mg/kg/day,
one dam died, but no effect on body weight was observed. The number of live fetuses
appeared to be decreased, but did not reach statistical significance. At the lowest dose of
15 mg/kg/day (about 0.7-1.6 times), the number of resorptions was increased and the
number of live fetuses was decreased. In addition, 1 fetus with cleft palate was observed
in each of the treated groups, but not in the control group. As any of these effects may be
considered a symptom of maternal stress, it should be considered that no NoAEL was
observed for maternal or fetal effects in this study.

Study no.. " 13347/00 b(4)
Conducting laboratory and location: -

Date of study initiation: 6 July 2000

GLP compliance: yes

QA reports: yes (x)no ( )

Drug: lot #RD 7691/1, WE 11013, IB 0712
Formulation/vehicle: aqua ad injectabilia

Methods:
' Species/strain: CD—I/ ' ~CD®-1(ICR)BR mice ‘ h“}
Doses employed: 0, 15, 45, and 75 mg/kg/day
Route of administration: oral, gavage, 10 ml/kg - - :

Study design: dosing from day 6 to day 15 of pregnancy
Number/sex/group: 20/group + 16/group for toxicokinetics

Results:
Mortality: One dam each in the mid and high dose group died prematurely and
one dam in the mid dose group aborted and was sacrificed prematurely.
Clinical signs: No treatment related effects were observed.
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Body weight: At 75 mg/kg/day, body weight was slightly reduced (up to 7%)
during the last days of gestation; the decrease was attributed to the increased

resorption rate in this group. No other treatment related effects were observed.
Food consumption: No treatment related effects were observed.

Toxicokinetics:
0 mg/kg/day 15 mg/kg/day - | 45 mg/kg/day | 75 mg/kg/day
Cmax (ng/ml)
__gestation day 6 - 42.9-43.5 485-755 663-834
gestation day 15 70.3-79.7 530-1570 808-1670
AUDg 5.4 (nghr/ml)
__gestation day 6 - 61.3-69.7 448.6-554.4 568.2-879.1
gestation day 15 89.5-147.5 907.3-1839.5 | 2308.8-2702.5
Species | Formulation Dose Casx | A AUC(8-24h)
(mg/kg/day) (agmL) () {rng/ml)
Mouse ? Sohsiion 5 NOEL | 11.9,13.1  05¢ 534, 103
{gavage) 15 364-776 05%-1  113-161

25 NOAEL| 176,374 0.5¢ 627, 696

45 373-452  65%  834-11H4

75 631, 1440 05°¢ 1960, 3641

125 1889,2000 03541 4037, 7741

Terminal and necroscopic evaluations:
Dams:
0 mg/kg/day 15 mg/kg/day | 45 mg/kg/day | 75 mg/ke/day

Gravid uterine weight (g) 21.3 20.2 19.5 17.4%*
Implantation sites
__total 264 256 243* 264
__per dam 13.2 12.8 12.8 12.6
Preimplantation loss (mean %) 24 2.7 59 54
Postimplantation loss (mean %) 3.4 7.1 6.5 16.6
Resorptions
__total 8 19% 15 4%
__perdam 0.4 1.0 0.3 1.8
Early resorptions
_ total 5 7 8 14
__perdam 0.3 0.4 0.4 0.7
Late resorptions
__total 3 12 7 23
__perdam 0.2 0.6 0.4 1.1
Dead fetuses 1 0 1 2
Live fetuses
__total 255 237* 228 226%*
__per dam 12.8 11.9 12.0 11.3
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Offspring:
Omg/keg/day | 15 mg/kg/day | 45 mg/kg/day | 75 mg/kg/day
Cleft palate .
| __fetal incidence (percent) 0 1(0.4) 1(0.4) 1(04)
litter incidence (percent) 0 1(5.0) 1({5.3) 1(5.0)
Exancephaly 1 (from dam
which aborted
prematurely)
Sternebrae fused (slight)
__fetal incidence (percent) 2 (1.6) 1(0.8) 1(0.9) 6(5.3)
litter incidence (percent) 2 (10.0) 1(5.0) 1(5.3) 2 (10.0)
Sternebrae misaligned (slight)
__fetal incidence (percent) 5(.9) 4(34) 3(2.6) 6(5.3)
litter incidence (percent) 2(10.0) 3(15.0) 2 (10.5) 6 (30.0)
Total fetal skeletal variations
__fetal incidence (percent) 11 (8.6) 8(6.7) 6(5.2) 14 (12.3)
litter incidence (percent) 8 (40.0) 7 (35.0) 4 (21.1) 9 (45.0)
Total fetal skeletal retardations
__fetal incidence (percent) 113 (88.3) 106 (89.1) 110* (95.7) 108 (94.7)
litter incidence (percent) 20 (100.0) 20 (100.0) 19 (100.0) 19 (95.0)
Liver hemorrhagic foci
__fetal incidence (percent) 1(0.8) 1(0.8) 1(0.9) 2(1.9)
litter incidence (percent) 1(5.0) 1(5.0) 1(5.3) 2 (10.0)

Study title: Study of Embryo-fetal Development in Rabbits with SPM 8272 by Oral

Administration

Key findings: At 27 mg/kg/day (about 4-12 times the expected clinical exposure of an 8
mg dose via AUC), one dam died following dosing. Resorptions were increased at this

dose and the total number of live fetuses was decreased. The number of fetuses with

incompletely ossified sternebrae were increased. At 9 mg/kg/day (about 0.2-0.3 times the
expected clinical exposure), one dam aborted and was sacrificed. Although, the number

of fetuses with incompletely ossified sternebrae appeared to be increased, statistical

significance was not reached. A no effect level for maternal and fetal toxicity was not

clearly identified in this study.

Study no.: 13178/00

Conducting laboratory and location: =

Date of study initiation: 22 May 2000

GLP compliance: yes
QA reports:. yes (x) no ( )

Drug: lot #RD 7691/1, WE no. SPM: WE 11013

Formulation/vehicle: aqua ad injectabilia

Methods: :

Species/strain: Himalayan rabbit

Doses employed: 0, 3, 9, and 27 mg/kg/day
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Route of administration: oral gavagé
Study design: administration from gestation day 6 to day 20 (satellite animals

from day 6 to day 28)

Number/sex/group: 10 females per group plus 2 per group for toxicokinetics

Results:

Mortality/clinical signs: One high dose dam died 20 minutes following dosing.
One mid dose dam aborted on gestation day 26 and was sacrificed prematurely.
No treatment related clinical signs were observed.

Body weight: No treatment related effects were observed.
Food consumption: No treatment related effects were observed.

Toxicokinetics:
0 mg/kg/day 3 mg/kg/day 9 mg/kg/day 27 mg/kg/day
Cmax (ng/ml) .
__gestation day 6 - 2.32-4.26 15.2-37.1 162-528
__gestation day 20 3.99-7.38 7.78-13.5 305-529
gestation day'28 6.08-8.71 5.89-57.3 62.5-100
AUDO.5.5 (nghr/ ml)
__gestation day 6 - 3.61-6.27 21.4-235 337.6-690.8
gestation day 20 7.36-11.4 16.7-28.6 559.2-1034.6
Terminal and necroscopic evaluations:
Dams: _ .
O mg/kg/day | 3 mg/kg/day 9 mg/kg/day | 27 mg/kg/day
Resorptions
_ total 7 10 3 22%%
__perdam 0.4 0.5 0.2 1.1
Dams with all resorptions 0 1 0 1
Early resorptions
__total 3 10* 2 18
__perdam 0.2 0.5 0.1 0.9
Late resorptions
__total 4 0* 1 4
__per dam 0.2 0.0 0.1 0.2
Dead fetuses 0 0 0 0
Live fetuses
_ total 108 110 116 o7
_ perdam 5.4 5.8 6.1 5.1
% live males 48 47 44 44
Pre-implantation loss (mean %) 23.1 20.8 20.5 27.5
Post implantation loss (mean %) 5.2 8.6 2.1 17.1
Offspring: ‘
- 0 mg/kg/day 3 mg/kg/day 9 mg/kg/day 27 mg/kg/day
Sterncbrae incompletely ossified or reduced . g
__fetal incidence (percent) 68 (63.1%) 76 (69.1%) 83 (71.6%) 82** (84.5%)
litter incidence (percent 16 (80.0%) 18 (94.7%) 18 (94.7%) 19 (100%)
| Sternebrae misaligned (slight)
__fetal incidence (percent) 1(0.9%) 1 (0.9%) 3 (2.6%) 2 (2.1%)
litter incidence (percent 1(5.0%) 1(5.3%) 3 (15.8%) 2 (10.5%)
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Study title: Study of embryo-fetal development in rabbits with SPM 8272 by
subcutaneous a_dministration

Key study findings: At 4.5 mg/kg/day by subcutaneous administration (about 10-12
times the expected clinical exposure of an 8 mg dose via AUC of the active entity SPM
7605), mortality was observed in dams in conjunction with clonic convulsions, dyspnea,
miosis, and a decrease in body weight and food consumption. No effects on number of

~ corpora lutea, implantation sites, resorptions, placental and fetal weights, or number of
live fetuses were observed. No external or skeletal malformations were observed. No
treatment related external or skeletal variations were observed. No treatment related
skeletal retardations were observed except incomplete ossification of the sternebra(e). At
1.5 mg/kg/day (about 3-4 times), no maternal or fetal effects were observed except for a
decrease in maternal food consumption. At 0.5 mg/kg/day, no maternal or fetal effects
were observed. :

Study no.: 15408/02 _ ,
Conducting laboratory and location: - —

Date of study initiation: 22 October 2002

GLP compliance: yes

QA reports: yes (x)no ()

Drug, lot #, and % purity: SPM 8272 (fumarate salt), Batch no. RD 7778/1, WE No.
SPM: 11809,

Methods

Doses: 0, 0.5, 1.5, and 4.5 mg/kg/day

Species/strain: rabbit, Himalayan, 4-5 months, 2.20-2.88 kg

Number/sex/group: 20/group :

Route, formulation, volume, and infusion rate: subcutaneous bolus injection
under the dorsal skin, in aqua ad injectabilia (2 ml/kg)

Satellite groups used for toxicokinetics: 2 animals each in groups 1, 3, 4

Study design: dosing from the 6™ to 20 day of gestation with sacrifice on , in
the main study group, and dosing from the 6™ to the 28™ day of gestation in the satellite
animals

Results
Mortality (dams):

Dams (mg/kg/day)

0 0.5 1.5 4.5
Mortality (£) 0 0 0 4
Mortality (%) 0 0 0 17

135

b4}



Reviewer: Laurie McLeod-Flynn NDA No. 22030
Clinical signs (dams):

Dams (mg/kg/day)

0 0.5 1.5 4.5
Clonic convulsions 0 0 0 2
Dyspnea 0 0 0 2
Lateral position 0 0 0 1
Miosis 0 21 20 24
Body weight (dams):
Kg Dams (mg/kg/day)

0 0.5 1.5 45
Day 0 2.479 2.480 2.453 2.403
Day 3 2.523 2.549 2,507 2.468
Day 6 2.571 2.588 2.527 2.502
Day 9 2.575 2.552 2.482 2.440*
Day 12 2.591 2.557 2.467 2.422%*
Day 15 2.619 2.602 2.506 2.439**
Day 18 2.681 2.643 2.563 2.469**
Day 21 2.689 2.651 2.570 2.479**
Day 24 2.733 2.706 2.638 2.554**
Day 27 2.768 2.749 2.709 2.600**
Day 29 2.792 2.791 2.736 2.647*
Food consumption (dams):
Gms/Kg Dams (mg/kg/day)

0 0.5 1.5 4.5
Day 4 51.5 479 48.3 50.1
Day 7 48.8 44.8 33.4%* 32.2%*
Day 8 49.7 40.3* 30.7%* 26.3%*
Day 12 44.9 379 28.8** 26.8**
Day 18 44.0 38.0 32.3%% 27.74
Day 24 38.4 37.0 37.8 44.1
Day 29 31.7 33.7 332 39.8**

Toxicokinetics: Exposure to SPM 7605 increased in approximate proportion to the dose

in the pregnant rabbit; SPM 7605 crossed the placental barrier.

N=2, individual data Dams (mg/kg/day)
] ] 0 0.5 1.5 4.5
AUDy 5.6, (nghr/ml)
__Administration 1 (Day 6) 264, 289 919, 999
Administration 15 (Day 20) 289,312 974, 1042
Cmax (ng/ml)
__Administration 1 (Day 6) 93.8, 109 374,391
Administration 15 (Day 20) 102, 106 391, 484
Tmax (hr) .
__Administration 1 (Day 6) 0.5,1 0.5,1
_Administration 15 (Day 20) 1,1 0.5,0.5
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Terminal and necroscopic evaluations:C-section data : No treatment related effects were
observed on number of corpora lutea, implantation sites, resorptions, placental and fetal
weights, or number of live fetuses.

Offspring : No external or skeletal malformations were observed. No treatment related
external or skeletal variations were observed. No treatment related skeletal retardations
were observed except incomplete ossification of the sterniebra(e).

Skeletal retardations Dams (m day)
0 0.5 1.5 4.5
Incomplete ossification of the sternebra(e)
__fetal incidence 32 31 33 46*
" litter incidence 14 14 12 - 16
Total skeletal retardations (litter incidence, %) 16 18 16 17

Study title: Examination of SPM 8272 for effects on the pre- and postnatal
development (including maternal function) following oral administration to the
dams of CD-1 mice of the FO Generation. -

Key findings: At 60 mg/kg/day (estimated to be about 5-24 times the expected exposure
of an 8 mg clinical dose via AUC), one dam was found dead during the lactation period
and decreased maternal body weight and food consumption were observed. Decreased
litter weight and developmental delay (time to ear opening) were observed in the F1
generation. At 30 mg/kg/day (about 2-12 times), decreased maternal body weight was
observed. A decrease in litter weight did not reach statistical significance at this dose, but
developmental delay (time to ear opening) and increased activity level (not significant,
but present at 60 mg/kg/day) were observed in the F1 generation. At 10 mg/kg/day, no
effects on dams or the F1 generation were observed. No effects on reproductive
performance of the F1 generation were observed nor any effects on the F2 generation, at
any dose.

Study no.:™>~ 13249/00 :
Submission #001, volume #35, and page #1 ' h(a}
Conducting laboratory and location: —_ :

Date of study initiation: 27 June 2000

GLP compliance: yes '

QA reports: yes (x)no () :
Drug: lot #RD 7691/1, WE 11013, IB 0712, 97.75% pure
Formulation/vehicle: aqua ad injectibilia

Methods:
Species/strain: CD-1/_~7CD®-1(ICR)BR mice - : oy
Doses employed: 0, 10, 30, and 60 mg/kg/day %@%
Route of administration: oral, gavage - - -
Study design: FO generation dosed from 1mp1antat10n (gestatlon day 6) until
weaning (lactation day 21)
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Number/sex/group: 20/group
Results:

Mortality: One high dose dam was found dead on lactation day 4. No other

mortalities or treatment related clinical signs were observed.
Body weight: Body weight was slightly decreased in the 60 mg/kg/day dams from
gestation day 10, becoming significant during lactation weeks 1 and 2 (11% and
10%, respectively). Body weight was also decreased in the 30 mg/kg/day group

during lactation week 1 (~8%).

Food consumption: In the 60 mg/kg/day group, food consumption was transiently
decreased on gestation days 7 and 8 and on lactation weeks 1, 2, and 3.

In-life observations:

Offspring:
0 mg/kg/day | 10 mg/kg/day | 30 mg/kg/day | 60 mg/kg/day
Mean number of live pups per litter .
__day 0 of lactation 12.8 12.1 12.4 11.1
day 21 of lactation 12.0 114 11.8 9.6
Litters, at birth, losing >1 pup 0 0 2 1
Litters, day 0-4, losing >3 pups 0 0 1 1
Litters, day 4-21, losing >1 pup 3 0 2 5
Litters, day 0-21, losing >4 pups 0 0 2 3
Litter weights (g)
_ dayl 19.8 18.9 18.0 16.4
__day4 273 26.6 24.6 20.9*
__day21 96.7 101.9 88.0 74.1*
__males, day 22-27 73.6 82.9 71.7 54.4
females, day 25-30 105.6 94.3 94.3 94.3
Ear opening, mean day of life. 13.6 13.7 14.3* 14.3*
Eye opening, mean day of life 16.0 15.8 16.4 16.4
Cleavage of the belanopreputial gland, mean | 24.5 24.6 25.2 25.0
Vaginal opening, mean day of life 30.7 30.1 314 313
Negative mid-air righting reflex, day 14 mean | 0.0 0.0 5.0 5.0
| Negative auditory startle reflex, day 14 mean | 23.4 9.6 315 46.3
Negative passive avoidance, day 27 mean 16.4 10.6 14.8 21.1
| Open field test, sectors entered 96.5 98.6 110.0* 100.6
Reproductive performance - No effects No effects No effects
Terminal and necroscopic evaluations:
Dams: '
0 mg/kg/day - | 10 mg/kg/day | 30 mg/kg/day | 60 mg/kg/day
Implantation sites 13.1 12.9 13.1 11.7

2.6.6.7 Local tolerance

Study title: Acute skin irritation test (patch test) of SPM 8272 in rabbits

Studyno.: ¢~ 13554-00
Conducting laboratory and location:

————
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Date of study initiation: 24 November 2000

GLP compliance: yes

QA reports: yes (x) no( )

Drug, lot #, and % purity: batch 3 AC 8340/1 (WE 11386) 96.14% pure
Formulation/vehicle: 0.9% NACI

Study design: Three rabbits were exposed to 500 mg SPM 8272/patch on intact and
abraded skin for 4 hours. Substance-related lesions were regorded at 1, 24, 48 and 72
hours after patch removal and at 4, 5 and 6 days after patch removal from abraded skin.

Results:

Erythema (grade 1) was noted 1 hour after patch removal on the intact skin in 2 of 3
animals. The erythema disappeared after 24 hours. Erythema (grade 1) and edema (grade
1) were noted 1 hour after patch removal from abraded skin in all three animals. After 48
hours the edema disappeared. The erythema disappeared between day 4 and 6 in all
animals. There was no observation of systemic intolerance.

~ SPM 8272 was judged to be non-irritating to skin under the conditions of this study.

Study title: Acute eye irritation study of SPM 8272 by instillation into the ,
conjunctival sac of rabbits

Study no.: 13555/00
Conducting laboratory and location: __ © , ' b@'}

— v

—
Date of study initiation: 5 December 2000

GLP compliance: yes

QA reports: yes (x) no ()

Drug, lot #, and % purity: batch # AC 8340/1 (WE 11386), 96.14% pure

Study design: A single administration of 100 mg SPM 8272/animal was made to the
conjunctival sac of the right eye of 3 female rabbits.

Results:

Corneal opacity was noted 24 hours after instillation in animal no. 1 (grade 2) and animal
nos. 2 and 3 (grade 1). Comneal opacity (grade 1) was observed 48 hours after application
in all animals and lasted 5 days after instillation in animal no. 2., 6 days in animal no. 1
and 7 days in animal no. 3.

A fluorescein test at 24 hours revealed corneal staining; more than 3/4 of the corneal
surface was affected in animal no. 1 and 3 and between half and 3/4 of the corneal
surface was affected in animal no. 2. A fluorescein test at seven days revealed corneal
staining in animal no. 3; less than 1/4 of the surface was affected.
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Irritation at the iris (grade 1) was noted in all animals 24 hours after instillation, lasting 5
days in animal no. 2 and 6 days in animal nos. 1 and 3.

Conjunctival redness (grade 1) was observed in animal no.2, 24 hours after instillation.

Chemosis (grade 2) was noted in all animals 1 hour after instillation, lasting 24 hours.
Chemosis (grade 3) was observed in animal nos. | and 3, 48 hours after application and
lasting 72 hours in animal no. 1 and 5 days in animal no. 3.

SPM 8272 was judged to be irritating to the eyes under the conditions of this study.

Study title: Local tolerance test of SPM 8272 and SPM 7605 in rabbits after a single
intravenous, intraarterial, paravenous, subcutaneous and intramuscular
administration.

Study no.: 15546/02
Conducting laboratory and location: : h(&}

Date of study initiation: 5 September 2002

GLP compliance: yes _

QA reports: yes (x) no{ )

Drug, lot #, and % purity: batch no.:20206056 (104.3% pure) and 20206052 (102.0%

pure)
Formulation/vehicle: 0.9% NaCl

Study design:

One male and one female Himalayan rabbit per group were administered one of the-
following and observations extended for 14 days:

intravenous infusion into the marginal vein of the ear (4 hour infusion of 10 ml/kg, 1.4
mg/kg SPM 8272 or 0.9 mg/kg SPM 7605)

intramuscular injection into the gastrocnemius muscle (4 hour infusion of 0.5 ml/kg, 0.07
mg/animal SPM 8272 or 0.45 mg/animal SPM 7605)

intraarterial irifusion into the central artery of the ear (10 ml/kg, 1.4 mg/kg SPM 8272 or
0.9 mg/kg SPM 7605)

paravenous injection beside the vena saphena parva (2.0 ml/kg, 0.28 mg/animal SPM
8272 or 0.18 mg/animal SPM 7605)

subcutaneous injection under the dorsal ski(2.0 ml/kg, 0.28 mg/animal SPM 8272 or 0.18
mg/animal SPM 7605)

Results:

No SPM 8272 or SPM 7605 related local or systemic toxicity was observed following
i.v, i.a., p.v,, or s.c. administration. The effects observed following a single intramuscular
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injection (mild focal necrosis, mild to moderate histiocytic infiltration, minimal focal
giant cells, minimal mixed cell infiltrate) were reversible after 14 days.

Study title: Examination of SPM 8272 in the skin sensitization test in guinea pigs
according to Magnusson and Kligman (maximization test)

Studyno.: — 13553/00 . -
Conducting laboratory and location: — %&M

Date of study initiation: 12 December 2000

GLP compliance: yes

QA reports: yes (x) no( )

Drug, lot #, and % purity: batch no. AC 8340/1 (WE 11386), 96.14% pure
Formulation/vehicle: aqua ad injectibilia

Study design: In Dunkin-Hartley guinea pigs (N=15 males), a 0.1 ml of 1% SPM 8272 in
was used in the 1st induction stage (intracutaneous, shoulder). The skin was coated with
sodium lauryl sulfate before stage 2 induction (topical, shoulder)(day 6 after the first
induction), since a preliminary test revealed no irritating potential for a 25%
concentration of SPM 8272, the maximum soluble concentration. A challenge (topical,
flank) was made on day 21 with 2 ml SPM 8272/animal (as a 25% concentration in aqua
ad injectabilia).

Results: A 1% solution of SPM 8272 produced a discrete or patchy erythema (grade 1)
after 25 hours and a moderate and confluent erythema after 48 hours in all animals. A
moderate and confluent erythema was noted in all animals 1 h and 24 hours after patch
removal following stage 2 (topical) induction (day 7 after the first induction). The
challenge on day 21 revealed no skin irritation in any animal. No significant change in
body weight gain was observed. Positive (Benzocaine) and negative controls responded
as expected.

2.6.6.8 Special toxicology studies

Study title: In vitro assessment of the phototexicity of SPM 7605 in cultured
BALB/e 3T3 NRU cells

Key study findings: SPM 7605 exhibited no phototoxicity under the conditions of this
assay.

Study no.: 19387/05

e ,——————

Date of study initiation: 17 September 2005
GLP compliance: yes o

Conducting laboratory and locatibn: T ———
- b(g)
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QA reports: yes (x) no( )
Drug, lot #, and % purity: Batch no. DY908. 05004 98.4% pure
Formulation/vehicle: Earl’s balanced salt solution

Methods
Doses: 0, 6.25, 12.5, 25, 50, and 100 pg/ml SPM 7605

Study design: Cytotoxicity (reduction in the uptake of the vital dye Neutral red) was
compared in the presence and absence of UV A/visible light (50 minutes at 1.7 mW/cm?
or 5 J/em®) after 24 hours of exposure to SPM 7605. Chlorpromazine (0.01, 0.1, 1,'and 10
pg/ml) was used as a positive control. :

Results: No phototoxicity was observed up to 100 pg/ml of SPM 7605. A photo-
irritation factor (PIF) of 1 was calculated for SPM 7605, in comparison to a PIF of 8.9
calculated for the positive control.

Study title: UV/VIS absorption of SPM 7605
Study no.: 335

Methods
Doses: 0.02, 0.03, 0.04, and 0.05 mg/ml

Study design: SPM 7605 was dissolved in water and its UV/visible spectrum taken
against water

Results: The spectrum shows strong absorption at around 200 nm and local absorption
maxima at 247 and 284 nm, with a broad shoulder on the latter at around 300 nm. No
absorbance was observed between 320 and 800 nm. The absorption of the peak at 284 nm
was taken as the upper limit for the absorption in the range 0f 290-700 nm, and the molar
absorptivity was calculated to be e=2131L mol cm™ and the specific absorbance
A%, .. was calculated to be A% °1cm =62.4L g cm’.
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Study title; 28-day immunotoxicological study of SPM 8272 by repeated oral
administration to CD-1 mice-plaque forming colony test
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Key study findings: SPM 8272 did not exhibit immunotoxicity under the conditions of
this study

Study no.: 17778/04
Conducting laboratory and location: _~

Date of study initiation: 13 April 2004

GLP compliance: yes

QA reports: yes (x) no( )

Drug, lot #, and % purity: batch # RD-7778/1, 92.8% pure
Vehicle: aqua ad injectibilia

Methods

Doses: 0, 25,75, and 100 mg/kg/day SPM 8272 or hexachlorobenzene (100 mg/kg ip on
test days 21 and 22)(immunostimulant) or cyclophosphamide (40 mg/kg ip on test days
28 and 29)(immunosuppressant) in 10 ml/kg

Study design: Mice (CD®-1/— CD1®) (10 animals/sex/group) were administered
test item or control substances as described above. For the PFC test, all animals were pre-
treated 4 days before sacrifice'with 200 pl/animal 10% sheep red blood cells in Hanks
buffered salt solution (i.v.) to induce an IgM and IgG response to test item.

Results: Administration of 75 mg/kg/day of SPM 8272 for 28 days caused a slight
decrease in body weight, but no effect was observed in the Plaque forming Colony test
(no changes in antibody response to IgM and IgG, no change in the number of spleen
cells or in the number of plaques) at any dose tested. Spleen cell viability ranged from
96.7 to 99.5%. Positive and negative controls responded as expected.

Study title: Examination of SPM 8272 and SPM 7605 (infusion solutions) for
compatibility and hemolytic properties in citrate-anticoagulated human blood (in
vitro)

Study no.: 15547/02
Conducting laboratory and location: = .

Date of study initiation: 19 July 2002

GLP compliance: yes .

QA reports: yes(x) no( )

Drug, lot #, and % purity: SPM 8272 batch no. 20206055 (100 0% pure) and SPM 7605
batch no. 20206051 (101.5% pure)

. Vehicle: 0.9% NaCl
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Methods

Doses: 0.2 mg/ml SPM 8272 and SPM 7605 (corresponding to the approximate plasma
concentration of a clinical formulation)

Study design: Fresh citrate-coagulated blood was obtained from three volunteers. All
tests were conducted in triplicate.

Results: No effect on hematocrit of the erythrocyte suspensions, no change in red cell
morphology, and no precipitates were observed at 0.2 mg/ml SPM 8272 or SPM 7605.
No hemolysis was observed under these conditions. No changes in osmolality were
observed, and no coagulation was observed macroscopically or microscopically.

2.6.6.9 Discussion and Conclusions

Long term toxicology assays were conducted in mice and dogs. Exaggerated
pharmacological effects (including mydriasis and increased heart rate) were the primary
limiting toxicity for both mice and dogs. No treatment related histopathological changes
were observed after treatment for 6 months in mice or 9 months in dogs.

Cardiac toxicity, including QT prolongation, was studied in dogs. A clinical QT study
was also conducted.

Fesoterodine was negative for genotoxicity and/or mutagenicity in a battery of in vitro
and in vivo assays and negative for carcinogenicity in two year assays in mice and rats

Male and female fertility studies were conducted in mice. Embryo-fetal studies were
conducted in mice and rabbits by oral administration and in rabbits by subcutaneous
administration (to increase systemic exposure by overcoming the peaks and troughs of
drug exposure). No teratogenicity was observed in mice or rabbits at the doses tested, but
non-specific effects were observed at low multiples of the expected clinical exposure.
Developmental studies were conducted in mice. There was adequate exposure to each of
the major human metabolites in these studies.

~ Elimination of drug-related materials from the eyes of pigmented rats was evident after
168 hours, but no drug accumulation or drug related ocular toxicity was observed in
toxicology studies. Fesoterodine exhibited no phototoxicity in in vitro and in vivo assays.

2.6.6.10 Tables and Figures: see under individual studies
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OVERALL CONCLUSIONS AND RECOMMENDATIONS

Conclusions: There is no impediment to approval of this submission from a

pharmacology/toxicology perspective.

Unresolved toxicology issues: No issues are considered to be unresolved.

‘Recommendations: There are no recommendations for further nonclinical studies.

Suggested labeling: see detailed suggestions on page 3.

APPENDIX/ATTACHMENTS: NA
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45 Day Filing Meeting Checklist

11 May 2006

NONCLINICAL PHARMACOLOGY/TOXICOLOGY

identical to the formulation used in toxicology
studies (including the impurity profiles), has

ITEM YES COMMENT
1) Does this section of the NDA appear to be X
organized (according to 21 CFR 314 and
current guidelines for format and content) in a
manner that would allow a substantive review
to be completed?
2) Is this section of the NDA indexed and X
paginated in a manner to enable a timely and
substantive review?
3) Is this section of the NDA sufficiently X
legible so that a substantive review can be
done? Has the data been presented in an
appropriate manner (consider tables, graphs,
complete study reports, inclusion of individual
animal data, appropriate data analysis, etc.)?
4) Are all necessary and appropriate studies for X Studies include chronic
this agent, including special studies/data toxicity studies (up to 6
requested by the Division during pre- months in mice and up to
submission communications/discussions, 9 months in dog), a
completed and submitted in this NDA? Please battery of genetic toxicity
itemize the critical studies included and assays, 2-year
indicate any significant studies that were carcinogenicity assays in
omitted from the NDA. rats and mice,
reproductive and
developmental studies in
mice and rabbits,
pharmacology and
pharmacokinetic studies.
5) Were the studies-adequately designed (ie., X
appropriate number of animals, adequate
monitoring consistent with the proposed
clinical use, state-of-the-art protocols, etc.)?
6) If the formulation to be marketed is not X

the sponsor clearly defined the differences and




ITEM

NO

COMMENT

submitted reviewable supportive data (ie.
adequate repeat studies using the marketed
product and /or adequate justification for why
such repetition would not be necessary)?

7) Does the route of administration used in
animal studies appear to be the same as the
intended human exposure route? If not, has the
sponsor submitted supportive data and/or an
adequate scientific rationale to justify the
alternative route?

8) Has the proposed draft labeling been

| submitted? Are the appropriate sections for the
product included and generally in accordance
with 21 CFR 201.57? Is information available

| to express human dose multiples in either
mg/m’ or comparative serum/plasma AUC
levels?

Formatted for pre-June 30
stamp date

9) From a pharmacology/toxicology
perspective, is this NDA fileable? If not,
please state in item #10 below why it is not.

10) Reasons for refusal to file:

Reviewing Pharmacologist / Date

Supervisory Pharmacologist/Date
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