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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:

Substrate Confrol inducer

Donor Fesoterndine
{concentration) % of control
o
(comcntrationy | _conpor | 2008 | 200531

CYP1A2 |17 F-ethoxyresonidin | Dmeprazofe 462 102 117

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

FEP (100 M) (200 uM) 610 117 84.8
CYP2CD |417 (S)-warfatin Rifampicin 435 103 97.6

FEP (10 M) Q0 pvh 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

21 (250 pVD Q0 uvh 372 116 9.8
nt 10 netsbolic hunover .

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
P1A2:
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 . ‘
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

¢ rifampicin + 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 rabbit
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