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KMD-3213 (N=10) Males (mg/kg/day Females (mg/kg/day)

0 2 10 50 0 2 10 50
Specific gravity (g/ml) 1.058 | 1.066* | 1.052 }11.064 |[1.065 |1.064 |1.066 | 1054
Cl- (mEg/D) 179 183 176 192 205 197 181 154
_Urine volume (ml/day) 10.5 8.9 11.2 10.2 6.1 8.0 7.6 9.2*
K+ (mEg/l) 370.4 [ 391.1 3142 |3872 |429.1 |3735 3844 |312.6%

Gross pathology: No significant differences were observed between KMD-3213 and
MDI127K.

MD127K (N=.10) Males (mg/kg/day) Females (mg/kg/day)
0 2 10 50 0 2 10 50
Dark red spot 0 1 1 2 0 0 0 0
Stomach, blood clot on mucosa 0 0 0 0 0 0 0 0
Kidney, recessed focus 1 0 1 0 0 0 0 1
KMD-3213 (N=10) Males (mg/kg/day) Females (mg/kg/day)
0 2 10 50 0 2 10 50
Dark red spot 0 1 2 0 0 0 0 0
Stomach, blood clot on mucosa 0 0 0 1 0 0 0 0
Kidney, recessed focus 1 0 0 0 0 0 0 0
Organ weights: No significant differences were observed between KMD=-3213 and
MDI127K.
MDI127K (N=.10) Males (mg/kg/day Females (mg/kg/day)
0 2 10 50 0 2 10 50
Liver (g) 10.29 | 1038 }11.02 }10.50 | 711 7.39 7.61* | 7.61
Spleen (g) 0.46 0.50  10.51 0.53 0.36 0.38 0.37 0.40
Thyroid (g) 0.015 0.014 0.015 0.013 0.013 0.015 0.011 0.011
KMD-3213 (N=10) Males (mg/kg/day Females (mg/kg/day)
0 2 10 50 0 2 10 50
Liver (g) 10.29 9.98 11.04 | 11.01 7.11 7.72% 7.56 7.11
Spleen (g) 046 {047 0.53 0.56* | 036 |[0.36 0.37 0.35
Thyroid (g) 0.015 0.014 0.015 0.014 0.013 0.013 0.011 0.012
Histopathology: No significant differences were observed between KMD-3213 and
MD127K.
MDI127K (N=.10) Males (mg/kg/day) Females (mg/kg/day)
0 2 10 50 0 2 10 50
Thyroid gland
ultimobranchial remnant | 0 ne ne 1 0 ne ne |2
Pituitary gland
cyst in anterior lobe 0 ne ne 0 0 ne ne 1
KMD-3213 (N=10) Males (mg/kg/day Females (mg/kg/day)
0 2 10 50 0 2 10 50
Thyroid gland
ultimobranchial remnant | 0 - ne ne 0 0 ne ne 1
Pituitary gland
cyst in anterior lobe 0 ne ne 1 0 ne ne 0
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Toxicokinetics:
MD127K (N=.10) Males (mg/kg/day) Females (mg/kg/day)
2 10 50 2 10 50
AUCq. 241 (nghr/ml)
_day1 537.8 2748.2 | 13138 | 589.5 2685.1 | 17281
week 2 608.2 | 3520.8 | 16491 | 4533 2077.2 | 12994
Cmax (5 min.)(ng/ml)
__day1l 1939.5 | 9191.7 | 42108 | 2163.1 } 9393.1 | 59817
week 2 2118.6 | 11724 | 54357 | 1660.4 | 7448.3 | 43743
KMD-3213 (N=10) Males (mg/kg/day) Females (mg/kg/day)
2 10 50 2 10 50
AUCO_ZM“ (nghr/m]) .
__dayl 330.3 2020.5 | 16012 | 218.1 1797.6 | 13730
week 2 206.8 1923.7 | 13054 | 148.5 1538.7 | 11505
Cmax (5 min.)(ng/ml)
__dayl 467.5 2000.8 | 11944 |390.7 {2093.3 | 10482
week 2 402.7 122724 | 10251 | 3073 1683.2 | 10076

Other: No abnormalities were observed in macroscopic observations of the eye,
photography of the fundus, or in auditory examinations in either sex for MD127K or
KMD-3213.

Study title: KMD-3213: Toxicity to dogs by repeated capsule administration for 52
weeks.

Key study findings:

At 5 mg/kg/day (approximately 2-3 times the expected clinical exposure to silodosin via
AUC), pharmacological signs including ptosis were observed, but were reduced in-
severity by Day 5. Brown discoloration was observed in liver and kidney. Liver tissue
stained positive (minimal to slight) for neutral lipids.

20 mg/kg/day (about 12 -19 times the expected clinical exposure via AUC) was a No
Observed Adverse Effect Level (NoAEL) in dogs. Although pharmacological signs were
observed at this dose, their severity was decreased by Week 3. Brown discoloration was
observed in liver and kidney. Liver tissue stained positive (minimal to slight) for neutral
lipids. No indication of tissue damage was observed.

At 80 mg/kg/day (about 51 ~ 118 times), pharmacological signs were observed for the
duration of the study, for several hours following administration. Decreased body
weights/body weight gain and decreased hemoglobin were observed. Brown discoloration
was observed in liver and kidney. Liver tissue stained positive (slight to moderate) for
neutral lipids. No indication of tissue damage was observed, but an apparent increase in
alkaline phosphatase was observed (without statistical significance at N=4 dogs).
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Study no.: KSI71/974423
Conducting laboratory and location: S—

Date of study initiation: 21 November 1996

GLP compliance: yes

QA report: yes (x)no ()

Drug, lot #, and % purity: batch no. HH231, 100.1% pure

Methods
Doses: 0, 5, 20, and 80 mg/kg/day
Species/strain: Beagle dogs
Number/sex/group or time point (main study): 4
Route, formulation, volume, and infusion rate: oral capsules
Toxicokinetics: Blood samples were collected at 2, 8 and 24 hours after
administration on Days 1 and Weeks 13 and 26, and at 0.5, 1, 2, 4, 8 and
24hoursafteradministration at Week 52.
Age: 5 months
Weight: 7.4 - 9.9 kg

Results

Mortality: There were no unscheduled deaths.

Clinical signs:

At 5 mg/kg/day, prominent third eyelid stiff hind leg gait and liquid feces were observed.
On Days 1 to 4 of dosing, these signs were generally noted about 1 hour after dosing and
were still apparent at the end of the working day, but were resolved by the next day.

From Day 5 onwards, the signs were reduced in severlty and incidence.

At 20 mg/kg/day, prominent third eyelid, eyes reddened/glazed, squinting, unsteady hind
gait, stiff hind leg gait, high stepping gait, trembling and liquid feces were frequently
observed. The incidence and severity of the majority of these signs decreased from Week
3 and beyond.

At 80 mg/kg/day, prominent third eyelid, eyes reddened/glazed, unsteady gait, stiff hind
leg gait, high stepping gait, trembling, subdued behavior/lying down, liquid feces and
vomiting were seen in all animals. These signs were generally noted about one hour after
dosing and were still apparent at the end of the working day, but were resolved by the
next day. Up to the end of the treatment period the majority of these signs were still being
recorded occasionally for a number of animals, but were generally resolved by the end of
the working day.
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Dose (mgkg/day) 0 {Control) 5 20 80

N= M:4 F-4 M:4 F: 4 M4 F 4 M:4 F 4
Clinical signs :
Relaxation of nichitating
membrane

Conjunctival congestion - - - - +
Eyelid ptosis - - + + +
Decrease in locommotor activity - - - -
Abnonmal gait - - + + +
Trembling - - - - +
Lateral position - - - - + - + -

o+ 4
i
P

Hunchback position - - -~ - -
Liguid stool - - + " .
Vomiting - - + +

I
v

Salivation - - - - -

Body weights/ food consumption:

Over the period of Weeks 0 - 43, a lower group mean bodyweight gain was noted for
males and females receiving 80 mg/kg/day, in comparison with controls, with statistical
significance attained by the males. Slightly lower group mean bodyweight gains were
also noted for males and females receiving 5 or 20 mg/kg/day.

From Week 44, all animals receiving 80 mg/kg/day were offered 500 g diet per day.
From this time to Week 52, the mean bodyweight gain of males and females receiving 80
mg/kg/day was statistically significantly higher than that of controls. A statistically
significantly higher mean gain was also noted for females receiving 20 mg/kg/day.

Overall (Weeks 0 - 52) a Jower mean gain was noted for males and females receiving 80
mg/kg/day, in comparison with controls.

Marginally lower food intake were recorded for animals of both sexes receiving 80
mg/kg/day compared to controls, during the first 4 weeks of treatment. As the study
progressed the effect was less apparent, and group mean values recorded were -
comparable for both treated and control groups.

Dose (mg/kg/day) 0 (Control) 5 20 30

N= M4 F: 4 M: 4 F: 3 M4 E: 4 M: 4 F:3
Bodv weiohi ¥ (kg) 127 15 12.0 106 11.7 115 1.6 11.0
Body weight gain (kg) '

Weeks 0- 43 37 38 32 2.6 29 29 1.8 22

Weeks 43 - 52 —0.1 -0.3 0.1 0.1 -0.5 0.3* 1%¥ 0.5¢
Weeks 0 - 52 36 35 31 2.7 28 32 29 26

Food consumption (gweek)

Week 4 2800 2800 2800 2790 2800 2800 2658 2568
Weeks 1-52% 2800 2799 2800 2750 2903 2800 2926 2802
Mean in mirles pnd females at 2799 ‘ 2775 %52 2864

Mean = S.D., Withiams® test (vs control): *; p<0.05 **; p<0.01. a) At the end of irzaiment, b) Mean of Week 1 to Week 52.
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Ophthalmoscopy:

Ophthalmoscopic examination in Weeks 13, 26, 39 and 52 revealed protrusion of the
membrane nictitans and/or blepharospasm from Week 26 in animals receiving 20 or 80

mg/kg/day. As the study progressed these findings were less apparent and their
occurrence seemed to be related to the clinical finding of squinting, which also lessened
as the study progressed. In some instances the presence of the membrane nictitans made

the actual examination of the eye difficult to complete.

All other ophthalmoscopic.ﬁndings were within normal limits of this age and strain. No
changes of toxicological significance were observed. :

EKG: No treatment related effects were observed.
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Hematology: Minor effects on red blood cell parameters were observed.

Dase (mg,ks!/dsy) 0 {Controh 20 80

N= M:4 F:4 M: 4 E: 3 M: 4 F 4 M: 4 F4

Hematology

= 4 ) 4 4 4 4 4 3

RBC (#10%uL) Waek 39 | 6362045 | 673026 | 645£049 | 6942047 | 6362044 | 6722017 | 5.67=0.26% | 6262045

. Week 52 | 682059 | 7.15=074 | 6502060 | 6872048 | 6412015} 7172032 | 6142051 | 6842031

Hemoglobin (¢/dL) Week 39 143=12 15308 14.8£0.9 153=11 141206 149206 | 128:02% [ 13.6=038*
Week 52 15.1£ 1.5 16.0=1.4 153230 | 149=11 | 142204% | 156=07 13.6£086 14.6=09

Hematocrit (%) Week 39 435233 | 362228 | 447230 | 466231 428£20 | 447217 | 30.1207% | $1.5225¢%
Week 52 458=43 | 480240 | 46928 | 456228 [432=10% | 475222 | 2221 | 448+29

Mean = $.D., Williams' test {vs control): *; p<0.05.

Clinical chemistry: Minor effects on creatinine, urea nitrogen, and calcium were
observed at high doses. Apparent increases in alkaline phosphatase at high doses did not

reach statistical significance.

Males (mg/kg/day) Females (mg/kg/day)
0 5 20 80 0 5 20 80

Urea nitrogen (mg/dl)
__week 13 16 13 15 13 16 15. 14* 11+*
__week 26 17 17 16 18 18 17 17 13*
__week 39 16 16 16 13 16 14 16 12*

week 52 18 14 15 12* 18 15 17 11*
Creatinine (mg/dl) '
_ week 26 0.8 0.7 0.7 0.8 0.8 0.9 0.8 0.7
_ week 39 0.8 0.8 0.7* 0.7%* 0.8 0.8 0.8 0.7

week 52 0.8 0.8 0.7 0.7 0.8 0.8 0.8 0.7
AP (mU/ml)
__week 26 206 161 166 255 147 161 166 212
_ week 39 186 156 140 236 154 174 148 209

week 52 156 138 142 215 170 175 156 206
Cd (mEq/i) _
__week 13 5.9 5.8 5.8 5.6%* 5.9 5.7 5.8 5.6
_ week 26 5.4 5.3 5.3 5.1%* 5.3 53 5.3 5.1
_ week 39 153 5.4 5.4 5.1 5.3 5.3 5.4 5.0%

week 52 5.2 5.3 5.4 5.1 5.2 5.2 5.3 5.1
Chloride (mEq/L)

week 52 116 116 115 117 114 116 116 118*

Urinalysis: Lower group mean urinary sodium levels were recorded for animals

receiving 80 mg/kg/day.
Dose (mgkeiday) 0 {Control) 5 30 30
N= M4 F:4 M4 F4 M4 F4 M 4 I E 4
Urinalysis
= 1 4 4 4 4 4 4 4
. o - 2120 S 22122 15.60 = 271 = . .
Sodium (rEqivel)  Week 52 1501 £840 17.09 21.77x£6.53 10.14 13.59 10.30 841=632 | 16492797

Gross pathology: Dark liver was observed in dogs receiving 20 or 80 mg/kg/day.

Dose (mg'kg/day) 0 (Contvol) 80

N= M 4 E: 4 M4 F: 4 M4 F:4 M4 F:4
Necropsy findings

= 4 3 4 4 4 4 4 3
Liver: Dark coloring 0 0 0 1] I 4 4 ES
Galibladder: Dark color content 0 ] 0 3} 0 1 1 3
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Organ weights: Higher group mean bodyweight-adjusted liver weights were observed for
males receiving 20 or 80 mg/kg/day and females receiving 20 mg/kg/day. Bodyweight-
adjusted kidney weights were higher and statistically significant for females receiving 80
mg/kg/day, in comparison with the controls.

Dose (mgkg/day) 0 (Control) 3 20 80

N= M: 4 E:4 M: 4 F: 4 M 4 F:a M: 4 , F: 4
Oroan weicht
n= 4 2 K 4 4 3 4 4

Absolute organ weight (adjusted
for the body weieht) ()

s 7 79. 24, 413, B N -\
Liver fon o) oro) <§s§.§> v @n (0w | 3857 6863)
Kidney 60.3 (38.0) 47.6 (46.6) 57.7(571.3) 43.6(43.2) 56.9(57.9) 43.6(47.9) | 58.0(53.9) | 53.6(53.2%%)
Relative organ weiolt {o/100 @) :

Liver 343 347 347 3.68 337 373 4.11 3.57

Kidney 0.49 013 0.49 042 | 050 044 6.51 0.49
Mean = $.D. or Mean. :
Williams® test (vs conirol): ¥; p<0.03 *#; p<0.01.

Histopathology: Adequate Battery: yes (x), no ( }—explain

Peer review: yes ( ), no (x)
Males Females
(mg/kg/day) "1 (mg/kg/day)
0 ]5 12018 |05 120 |80
Lungs
__congestion, minimal 01010 1 010 |0 0
__subpleural fibrosis and inflammatory cells 11011 3 [0}1 0 1
minimal 0|00 1 01 0 0
slight 11011 {2 Jojo |o 1
Liver
__portal fibrosis and mononuclear cells, slight 01010 1 00 |0 1
__fine brown pigment deposits in hepat.( mainly centr), min. 11212 [3 1210 |3 3
__subcaps fibrosis, bile duct prolif, pigmented macr., slight 0060 |1 |[0]0O |O 0
__bile duct proliferation, fibrosis and inflammation 0101 |0 |O}O0 |1 0
____minimal 0100 |0 |OjO {1 0
__ slight 0J04J1 |O JO|O (O 0
__liver cell necrosis, inflammation and fibrosis, mod. 0]0 (1 0 010 0 0
__hepatocyte hypertrophy, minimal 0j0 (0 O [O]O0 |1 0
__Brown pigment in Kupffer cells, minimal 241313 {3 |13{4 |3 3
__tiss. neg. stain.: Schmorl’s, Alcian Blue, & Perls’ stains 1{0]0 [0 110 |0 0
__tiss. neg. stain.: Schmorl’s & Alcian Blue stains 000 |1 070 |0 0
__lipofuscin-like pigment and positive Smorl’s stain 0O(0j0 [0 (OO0 |O 1
__tissue negative staining with Alcian Blue 0/0]|0 JO (OO0 |O 1
Liver with ORO (neutral lipid) stain
__yellow/brown pigment deposits in hepat. (mainly centr.) 0314 |4 [|013 (4 4
___ minimal 013 |0 (0]3 |2 0
__ slight 012711 3 {0]0 |2 3
___moderate _ 0]J010 J1 (O]O0 |0 1
lipofuscin-like pigment & positive Smorl’s and SudanBlack {0 [0 10 [1 |0 |0 |0 1
Gall bladder, aggregates of lymphocytes 01212 [2 110 1 1
Kidney, brown pigment deposits in cortical tubules 1 {3 (4 (4 1211 |4 4
__minimal P12 1 (2191 |2 3
_ slight 0 |112 |3 (o]0 (2 1
moderate 0]1]0 |O [0]0O0 |O 0
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Toxicokinetics:

Blood samples were taken on Day 1 and during Weeks 13, 26 and 52 in order to assess

the systemic exposure of male and female dogs to KMD-3213 following daily oral

(capsule) administration of KMD-3213 at dose levels of 5, 20 and 80 m mg/kg/day.

Samples were taken at 2,.8 and 24 hours post-dose on Day 1 and during Weeks 13 and

26,and at 0.5, 1, 2, 4, 8 and 24 hours post-dose during Week 52. Plasma concentrations

of KMD-3213 were measured by a validated high performance liquid chromatographic
- (HPLC) method.

Mean maximum plasma concentrations (Cmax) of KMD-3213 and the mean areas under .
the plasma KMD-3213 concentration-time curves estimated up to 24 hours post-dose
(AUCy4) on Day 1 and during Weeks 13, 26 and 52, derived from the reduced sampling
schedule, are presented below with standard deviations in parentheses:

Dose Cmax (ng/ml)

level Day1 - Week 13 Week 26 Week 52
(mg/kg/day) Males Females Males Females Males Females Males  Females
5 370.4 2750 3747 267.7 2702 1789 2294 129.6
B (158.5) (1116 (113.0) (562) (116.6) (712.4) 210.7) @71
20 1504.8 14014 21541 1317.0 2021.6 13479 14893 10176
{262.0) (459.9) (521.3) (7172) (3903) (53238) (1642) (659.7)
80 4794.1 41317 45532 49019 . 45273 50009 29726  7237.)

(722.6) (1172.0) (478.0) (2751.6) (1978.8) (584.1) (1582.0) (1213.7)

Dose AUCy4 (g.h/m))
level Day 1 Week 13 Week 26 Week 52
(mg/kg/day) Males Females Males Females Males Females Males Females
5 1513 1128 1582 1253 1274 1009 1082 582
(672) (436) . (498) (266) (606) (233) (1091) (250)
20 6420 6143 9798 5991 9802 6129 7301 4628

(1139)  (1814)  (2235) (3384) (1418) (2586) o1 (3181)
80 27513 23517 25755 26643 28838 30824 19147 44097
| (8643) (14086)  (4461) (16533)  (9125) (5130)  (9096)  (8534)

Tmax was at about 2 hours.

Plasma concentrations of KMD-3213 at 24 hours post-dose (C24) were not quantifiable
in all animals on all sampling days, except for females at the 80 mg/kg/day dose level
where C24 was quantifiable on all sampling days, therefore, these animals were
continuously exposed to KMD-3213 during a dosing interval.

Mean maximum plasma concentrations (Cmax) of KMD-3213 and the mean areas under
the plasma KMD-3213 concentration-time curves estimated up to 24 hours post-dose
(AUCy,) during Week 52, derived from the full sampling schedule, are presented below
with standard deviations in parentheses:
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Dose level Cow(ng/ml)  AUG,, (ng.vml)
(mg/kg/dayy Males Females Males Females

5 3644 6110 1034 394
(118.1) (5287) (795)  (490)
20 27230 24658  $335 5472
(440.4) (12484) (528)  (3494)
80 46689 91465 22081 43004
(3497.3) (1475.0)  (10942) (4829)

Study title: 13-Week Oral Dose Study in Dogs

Key study findings: A No Observed Adverse Effect Level (NoAEL) for delayed
maturation of testes and epididymis and absence of sperm was 10 mg/kg/day (about 5
times the expected clinical exposure). At 50 mg/kg/day (about 64 times), these effects
were observed; however, they were not apparent at termination of the 80 mg/kg/day

group in the 52 week study.

Study no.: KSI 70/970908

Methods .
Doses: 0, 10, 50, and 100/200 mg/kg/day (Reduced to 100 mg/kg/day at the end
of Week 1)

Species/strain: Beagle dogs

Number/sex/group or time point (main study): 3

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

Toxicokinetics: Blood samples were collected at 0.5, 1, 2, 4, 8 and 24 hours after

administration.
Age: 20-25 weeks

Results
Dose (ing'kg/day) 0 {Control) 10 50 100,206 ¥
N= M3 E:3 M3 F3 M3 E3 M:3 F3
i e , N . can 2263 2 1017 23705 = 33293 = 69492 = 41581 =
AUCqz (ng » he/ml) Day 1 Not done Not done 1788 =639 | 24931073 7096 2806 34565 22630
) 1250 . 30096 25627 & raxy9 b 38975 =
3 = 3063 =118 . 2
Week i3 Not done Not done 33502962 | 3063=1156 11116 6153 39317 9150
! ) 5443 817 41267 = 51280 = 59316 87288 =
Couec (g/inL) Day 1 Notdone | Noi done 4208 | 3344 1514.0 1004.7 1936.2 26518
. Noi 1017.2= 995.7= 4813.1= 59185 coa kB 5961.2 =
Week 13 Not done Not done 3193 2376 1716.0 2868.9 7698.6 18622
T (1) Davi Not done Not done 2218 12208 23=15 13=06 2017 100
Week 13 Not done Not done 17206 17206 13=06 12=08 1.0 1306

Mean = S.D., Wiltianis® test (vs. control): *; p<0.05 *%; p<0.01.
) The test article was administered initially at 200 mg/kg, which was decreased to 100 mgkg on Day 7.

b) lanimal.
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Effects on body weight gain were observed at 50 mg/kg/day. Clinical signs were

observed at all treated doses.

Dose (mgkg/day) 0 (Control) 10 50 100:200 7

N= M:3 E:3 M:3 E: M3 E:3 M:3 E:3
Noticeable findines
Number of aninials died or
sacrificed moribund

Body weieht ™ (ke) 117 10.6 128 114 10.5 10.3 10.0 10.1
Bodv weight gain (Weeks 0= 19 21 23 20 o, 13 -0+ Li*
Foud comumption ? (o/week) 2800 2799 2800 2800 2800 2800 2551 2714
Mean food consumptionn | 2800 2800 2800 26504+
Clinical signs

Relaxation of nictitating
membrane

Conjunctival congestion - - + + + + + -

[

Eyelid ptosis - - F o + + + - +
Dy 1 or loss of I
activify

Trembling - - - + + + + +

Liquid stool - + + + + + + +
Vomiting - - - + + - + +
Salivation - -~ - - - < + +
Abnonnal gait (ataxic gait) — - - - + + + +
Lateral position - - - - - - £ .
Mem. Wilhams™ test (vs controf): #; p<0.05 **; p<0.0L.

~-: No noticeable finding, -+ Finding noted. .

a} The fest article was administered initially at 200 mgkg, which was decreased to 100 mgkg on Day 7. o
b) At the end of treatment (253
©) Masn during the ireatiment period. . E%"
Dose (tng/ke/day) 0 (Control) 10 50 1007200 o
N M:3 F:3 M:3 F: M3 F:3 M3 F:3

Ophthalmological examinarion - - - - - - - _
Electrocardiogram - - - - - -

Heart rate ™ (beatsmin) 1332375 118427 109132 121£281 107+8.1 1162255 862148 1142130 ;Q\%
&

w

Hematology - - - - - - - -
Blood chemisry=
= 3 3 3 3 3 3 2 3

Triglycenide (mg/dL) Week 13 44=50 42240 452135 34217 28+9.1 32x£70% 35x07 24 £ 52%
Total protein (9/dL} Week 13 5.6=0.26 56=0.26 5.6+026 54=0.21 $4=0.12 52%0.06 52x0.35 512032
Albumin (g/dL) Week 13 28x0.10 3.0=0.21 28=035 29=0.15 25031 2.5£0.15% 2.6+0.07 2720.15%
Urinalysis - - - - - - - -

Bone mayzow cviology - - - - - - - -
Organ weioht -

= 3 3 3 3 3 E 2 3
Absolute orean weight ()

Thymus: 10.0 103 10.8 11.5 4.5 3.0 55 5.7+
Relative orean weight (27100 ¢)

Thymus: 0.09 0.10 0.09 0.10 0.04 0.08 005 0.06
Necropsy findines

n= 3 3 3 3 3 2 3
Thyius: Small-sized 4] [i] 0 0 2 0 1

Mean = S.D., Williams® test (vs control): ¥; p<0.05 #*; p<0.01.

-2 Ne noticeable finding, +: Finding noted.

a) The test article was administered initially at 200 mg/kg, which was decreased to 100 mgrkg on Day 7.
b) Examined 24 hours after administration at the end of treatment period.
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At 50 mg/kg/day, delayed maturation of testes and epididymis and absence of sperm were

observed.

Dose {me'keiday)

0 (Control} 10

50 100:200 >

N= M:3
Histopatholoey

n=

Thymus: Atrophy (minor)
Abrophy (mild io severe)
Prostate: Delayed maturanon
Epididymis: Spenm absent
Testis: Delayed maturity

SO = O W

3 M3 F.3

3
1
0

D = W

OO O = G,

M:3 E:3 M3

N W O W
<

e R R e 19

E2

O W ow

Mean=$.D.

a) The fest article was administered inifially at 200 mg/kg, which was decrensed fo 100 mgkg on Day 7.

Study Title: Two-week oral toxicity study of KMD-3213 in Beagle dogs.

Study no.: 70158

Conducting laboratory and location: Toxicology Research Laboratory, R&D, Kissei

Pharmaceutical Co., Ltd., 2320-1, Maki, Hotaka, Minamiazumi, Nagano 399-8305, Japan
Date of study initiation: 17 May 1994

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

Drug, lot #, and % purity: KMD-3213, lot #0ZA-862

Methods

Doses: 50, 200, and 500 mg/kg/day
Species/strain: Beagle dog

Number/sex/group or time point (main study): 2 males/group
Route, formulation, volume, and infusion rate: intravenous

Age: 6 months

Weight: 6.7-7.8 kg

Results:

Mortality: One dog in the high dose group died on day 8.

Clinica] signs:
50 mg/kg/day

200 mg/kg/day

500 mg/kg/day

Vomiting of food, vomiting of
test substance, mucus stool

Vomiting of food, vomiting of
test substance, vomiting of
foamy substance, mucus stool,
prolapse of haw, loose stool,
diarrhea '

Vomiting of food, vomiting of
test substance, vomiting of
foamy substance, vomiting of
bloody substance, mucus stool,
loose stool, diarrhea, tarry stool,
decreased spont. activity,
prolapse of haw, watery stool,
bloody stool, death

Body weights:

50 mg/kg/day

200 mg/kg/day

500 mg/kg/day

Slight decrease

Slight decrease

Food consumption: A slight decrease in food consumption was observed in the dog that died on day 7.
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EKG:
50 mg/kg/day 200 mg/kg/day 500 mg/kg/day

QT prolongation, decrease in

heart rate, sinus bradycardia

QT prolongation, decrease in
heart rate, sinus bradycardia

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

Urinalysis:

Histopathology:

No treatment related effects were observed.

50 mg/kg/day

200 mg/kg/day

500 mg/kg/day

Liver: granulomatous lesion;
Kidney: focal basophilic
changes in tubules

Kidney: focal basophilic
changes in tubules

Liver: vacuolization in

‘cytoplasm of centrilobular

hepatocytes

APPEARS THIS WAY
ON ORIGINAL
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NDA No.22206

histopatholo

gy inventory

Study KSI 114/012990  |KSI 100/012988 K SI 102/012989
Species Mouse, male Mouse, female  |Rat
Adrenals X X X
Aorta X X X
Bone Marrow smear

Bone (femur) X X X
Brain X* X* X
|Cecum X X X

J[Cervix X

{{Coagulating glands

{[Colon X X X

{Duodenum X X X

([Epididymis X* X

l{Esophagus X X X
[Eye X X X
Fallopian tube

Gall bladder X X

|Gross lesions

[IHarderian gland X X X

{[Heart X* X* X*
Tleum X X X
Injection site

Jejunum X X X
Kidneys X* X* X
Lachrymal gland X X X
Larynx

Liver X* X* X*

Lungs X* X* X*
Lymph nodes, cervical

Lymph nodes mandibular X X X
Lymph nodes, mesenteric X X X
Mammary Gland X X X
Optic nerves X X X

[lOvaries X* X*
Pancreas X X X
Parathyroid X X X
Peripheral nerve
Pharynx

IPituitary X* X* X*
Prostate X* X*
Rectum X X X
Salivary gland X* X* X*
Sciatic nerve X X X
Seminal vesicles X* X*
Skeletal muscle X X X
Skin
Spinal cord X X X
Spleen X* X* X*
Stemum X X X
Stomach X X X
Testes X* X*
Thymus X* X* X*
Thyroid X X X*
Tongue X X
Trachea X X
Urinary bladder X X X
Uterus X* X*
Vagina X X
Zymbal gland X
Standard List

X, histopathology performed
*, organ weight obtained
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2.6.6.4 Genetic toxicology
Study title: Reverse mutation test of KMD-3213 using bacteria

Key findings: KMD-3213 did not increase the number of revertant colonies at any dose
tested and was judged to be not mutagenic under the conditions tested.

Study no.: 10036

Conducting laboratory and location: Toxicology Research Laboratory, R&D Kissei
Pharmaceutical Co., Ltd. .
Date of study initiation: 3 August 1995

GLP compliance: Japanese

QA reports: yes (x) no ()

Drug, lot #, and % purity: lot number GD231, 99.6% pure

Methods

Strains/species/cell line: Salmonella typhimurium strains TA100, TA1535, TA98, and
TA1537 and Escherichia coli strain WP2uvrA

Doses used in definitive study: 3000, 1500, 750, 374, 187.5, 93.8, and 46.9 pg/plate in
the presence and absence of rat hepatic microsomal drug metabolism enzymes (S9-mix)

Basis of dose selection: A dose-finding study was performed. Using 5000 pg/plate as the
highest dose level, 1000, 500, 100, 50, and 10 pg/plate of KMD-3213 were tested in
duplicate for the toxicity on the test strains. No background bacterial growth occurred at
the KMD-3213 level of 5000 pg/plate in both cultures with or without metabolic
activation Therefore, 3000 pg/plate was used as the highest dose for the definitive study

Negative controls: DMSO

Positive controls: 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide, Sodium azide, N-Ethyl—N'—_
nitro-N-nitrosoguanidine, 9-Aminoacridine hydrochloride, and 2-Aminoanthracene

Incubation and sampling times: The preincubation method was used in the presence and
absence of S9. The sampling time was 48 hours.

Results

Study validity : Two independent tests were conducted on triplicate samples. Positive
and negative controls performed as expected.

Study outcome: KMD-3213 did not increase the number of revertant colonies at any
dose tested and was judged to be not mutagenic under the conditions tested.
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Study title: Reverse mutation test of MD127K in bacteria

Key findings: MD127K, the glucuronide metabolite of KMD-3213, was found to be not
mutagenic under the conditions of this study.

Study no.: 10292

Submission #046, Volume #2, and page #533

Conducting laboratory and location: Toxicology Research Laboratory, R&D, Kissei
Pharmaceutical Co., Ltd., 2320-1, Maki, Hotaka, Minamiazumi, Nagano, 399-8305,
Japan

Date of study initiation: 19 May 2003

GLP compliance: yes

QA reports: yes (x) no ()

Drug, lot #, and % purity: MD127K, Lot #124-001-26-01, 99.04% pure

Methods

Strains/species/cell line: Salmonella typhimurium strains TA100, TA98, TA1535, and
TA1537 and Escherichia coli strain WP2uvrd/pKM101

Doses used in definitive study: 0, 156, 313, 625, 1250, 2500, and 5000 ug/plate without
S9and 0, 78, 156, 313, 625, 1250, and 2500 ug/plate with S9.

Basis of dose selection: bacterial growth inhibition observed at > 2500 ug/plate with
metabolic activation

Negative controls: DMSO

Positive controls: AF-2 (in TA100 at 0.01 ug/plate, Ta98 at 0.1 ug/plate, and E. coli at
0.005 ug/plate), sodium azide (in TA1535 at 0.5 ug/plate), 9-aminoacridine (in TA1537
at 80 ug/plate), 2-aminoanthracene (+S9 in all strains)

Incubation and sampling times: preincubation method, with and without metabolic
activation (S9 from phenobarbital and 5,6-benzoflavone induced rat liver) at 48 hours

Results
Study validity: Positive and negative controls responded as expected.
Study outcome: No increase of 2-fold or greater revertant colonies were observed at any

concentration of MD127K, which was judged to be not mutagenic under the conditions of
this assay.
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Study title: Chromosomal aberration test of MD127K in cultured Chinese hamster
cells.

Key findings: MD127K, the glucuronide metabolite of KMD-3213, was found to be not
mutagenic under the conditions of this assay.

Study no.: 10298

Submission #046, Volume #2, and page #563

Conducting laboratory and location: Toxicology Research Laboratory, R&D, Kissei
Pharmaceutical Co., Ltd., 2320-1, Maki, Hotaka, Minamiazumi, Nagano, 399-8305,
Japan

Date of study initiation: 19 May 2003

GLP compliance: yes

QA reports: yes (x) no( )

Drug, lot #, and % purity: MD127K, lot # 056-021119-1, 00.00% pure

Methods

Strains/species/cell line: Chinese hamster lung fibroblast cell

Doses used in definitive study: 0, 1250, 2500, and 5000 ug/ml

Basis of dose selection: No limiting toxicity was observed at these doses in a range
finding study.

Negative controls: 0.5% methylcellulose solution

Positive controls: mitomycin C (), cyclophosphamide ()

Incubation and sampling times: 6 hours + S9 and 24 hours —S9 (from phenobarbital and
5,6-benzoflavone induced rat liver '

Results
Study validity: Positive and negative controls responded as expected.
Study outcome: No increase in the frequency of cells with structural chromosomal

aberrations or polyploid cells was observed at any concentration of MD127K, which was
Judged to be not mutagenic under the conditions of this assay.
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Study title: Mammalian cell mutation assay
Key findings: Increases in mutant frequency were not observed at any dose tested in
either the absence or the presence of S-9, and it was concluded that KMD-3213 was not

genotoxic under the conditions tested.

Study no.: KSI80/973223

Conducting laboratory and location:

Date of study initiation: 17 June 1997

GLP compliance: yes

QA reports: yes (x) no ()

Drug, lot #, and % purity: silodosin, batch number JH312, 100.3% pure

Methods

Strains/species/cell line: mouse lymphoma L5178Y cells

Doses used in definitive study:

Mutation tests: -S-9 mix Test 1: 5, 15, 30, 60, 125, 250, 375, 500 ug/ml Test 2: 50, 100,
150, 200, 250, 300, 350, 400 pg/ml

Mutation tests: +S-9 mix Test 1: 5, 15, 30, 60, 125, 200, 250, 300 pg/ml; Test 2: 50, 100,
150, 200, 250, 300, 350, 400 pg/ml

Basis of dose selection:

Preliminary toxicity test: 30, 75, 150, 300, 600, 1125, 2250, 3000 pg/ml, using 80-90 %
reduction of plating efficiency as a criteria for toxicity.

Negative controls: DMSO

Positive controls: Methyl methanesulphonate (- S9) and 20-Methylcholanthrene (+S9)

Incubation and sampling times: The incubation time was 3 hours. Mutant frequency was
assessed after 48 hours.

Results

Study validity: Two independent tests were performed, each in the absence and the
presence of S9.
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Study outcome: Increases in mutant frequency were not observed at any dose tested in
either the absence or the presence of S-9, and it was concluded that KMD-3213 was not
genotoxic under the conditions tested.

Study title: Chromosomal aberration test of KMD-3213 with mammalian cells in
culture '

Key findings: No increase in chromosomal aberrations was observed at any dose
silodosin tested by the 24- or 48-hour direct method or by the 6-hour treatment activation
method in the presence of S-9. However, in the 6-hour treatment in the absence of S-9,
chromosomal aberrations were observed and were confirmed in an additional assay.
Although mitotic index was not measured in this study, an additional study was also
performed (see 7L425 below), in which decreased mitotic index (toxicity) was found to
be associated with chromosomal aberrations under similar conditions at similar
concentrations.

Study no.: 2626 (005-013)

Conducting laboratory and location: —

Date of study initiation: 23 June 1995

GLP compliance: yes, Japanese MHW

QA reports: yes (x) no( )

Drug, lot #, and % purity: Lot # GD231, 99.6% pure

Methods

Strains/species/cell line: Chinese hamster lung fibroblast cells (CHL)

Doses used in definitive study:

Based on the results of the cell growth inhibition test, the following 5 doses were selected
for chromosome aberration test.

Treatment Doses of KMD-3213 (ug/mi)
24-fr treatment by the direct method 219, 488, 875, 195, 350
48-hr treatment by the direct method 219, 438 875 175, 350
Metabolic activation method with $9-mix 87.5, 175, 350, 700, 1400
Metabolic activation method without 89-mix 87,5, 175, 350, 700, 1400

The cells treated at the underlined doses were investigated for chromosome aberration.

For the confirmatory test by the metabolic activation method without S9-mix, 5 doses of
50.0, 200, 350, 500, and 650 ug/ml were selected.
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Basis of dose selection: The doses were selected based on the results of a cell growth
inhibition test.

Negative controls: 0.5% methylcellulose solution

Positive controls: mitomycin C (0.05 ug/ml) and cyclophosphamide (12.5 ug/ml)(in the
presence of metabolic activation)

Incubation and sampling times:
“Direct method”

CHL cells were suspended in the medium to make a concentration of 8 x 10° cells/m] for

the 24-hour treatment and 4 x 10° cells/ml for the 48-hour treatment. One milliliter of

each cell fluid was inoculated into each well of a multi-plate for cell culture (24-well b(4)
plate; = - — ,. On day 3 of the culture, 100 ul of the

test solution or the solvent was added and cultured for a further 24 or 48 hours. Cell

survival rate was determined as a ratio of spectrophotometric absorbance to that of the

solvent control. '

“Metabolic activation method”

Cell suspensions were prepared with the medium so as to contain 8 x 10° cells/ml, and 1
ml of the cell suspension was inoculated into each well of multi-plate. On day 3 of
culture, 500 ul of the medium was removed, and 100 ul of S9-mix and 60 ul of the test
solution or the solvent was added in the activation group with S9-mix. In the activation
group without $9-mix, 400 ul of the medium was removed, and 60 ul of the test solution
alone or the solvent alone was added (without $9-mix). After 6 hours, the medium was
removed from each well and the cells were washed with isotonic saline. Then, 500 ul of
fresh medium was added and the cells were cultured for a further 18 hours. The cell
sutrvival rate was then determined.

Calculation of the 50% cell growth inhibition concentration

The medium was removed from the wells of each plate, and the cells were washed once
with saline. After neutral buffered formalin solution for tissue fixation CN— “(A}
) — , Lot No. D1006) was added to fix the cells for '
about 10 minutes, the cells were stained with 0.1% crystal violet solution = ~——

— —-Lot No. 607E4067) for 10 minutes. Each plate was
washed with water and then dried well.

An appropriate amount of pigment eluate (30% ethanol, 1% aqueous acetic acid solution)

was added to each well. After standing for about 5 minutes, absorbance was measured at b(4)
the wavelength of 580 nm, using a spectrophotometer (Model e |

- The cell survival rate in each treatment group was calculated as a ratio of
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the amount of eluted pigment to that in the solvent control group, and the 50% cell
growth inhibition concentration of the test solution was calculated by the probit method.

For this calculation, the data at 8 doses in the range of 13.4 - 480 ug/ml were used for the
24- and 48-hr treatment by the direct method, the data at 5 doses ranging from 22.4 to
173 ug/ml were for the treatment by the activation method with $9-mix, and the data at 5
doses ranging from 104 to 800 pg/ml were for the treatment by the activation direct
method without S9-mix.

Resnlts

Study validity: A hundred metaphase cells per plate were observed. 2 plates were used
for each dose. Cell survival was measured using crystal violet; mitotic index was not
measured. The positive and negative control groups responded as expected. The
incidence of aberrant cells was determined for the cases including and excluding the cells
with gaps alone (+gap and -gap). Final evaluation was based on the number of aberrant
cells including the cells with gaps alone. When 2 or more types of structural aberration
appeared in the same cell, each type of aberration was counted as one aberration.

The following criteria were used for evaluation of the incidences of cells with structural
aberrations and polyploid cells. When the result was reproducible and dose-dependent,

the test article was judged to be positive for induction of chromosome aberration.

No statistical analysis was employed for evaluation of data.

<5%; negative (-)
5%, <10%; false positive (+)
10%,; positive (+)

Study outcome:

The KMD-3213 concentrations required to inhibit cell growth in 50% of the cells
observed were as follows:

24-hour treatment by the direct method: 132 ug/ml

48-hour treatment by the direct method: 51.7 ug/ml

Treatment by the activation method with S9-mix: 661 ug/ml

Treatment by the activation method without S9-h1ix: 390 ug/ml

No increase in chromosomal aberrations was observed at any dose KMD-3213 tested by
the 24- or 48-hour direct method or by the 6-hour treatment activation method in the

presence of S-9. However, in the 6-hour treatment in the absence of S-9, the following
results were observed and confirmed in an additional assay. Although mitotic index was
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not measured in this study, an additional study (7L425) was also performed, in which
decreased mitotic index was found to be associated with chromosomal aberrations under

similar conditions.

Results of the chromosome aberration test on CHL cells treated with KMD-3213
(activation method: minus S9) .
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Study title: Chromosomal aberration test of KMD-3213 with mammalian cells in
culture (by short-term treatment without chromosomal activation)
Key findings: Decreased mitotic index (toxicity) was found to be associated with
chromosomal aberrations at the highest concentration of silodosin tested.
Study no.: 7L425
Conducting laboratory and location: ———TTTTTTTTTT

Date of study initiation: 287July1'997
GLP compliance: Japanese

QA reports: yes (x) no( )
Drug, lot #, and % purity: Lot No. JH312, 100.9% pure)
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Methods

Strains/species/cell line: Chinese hamster lung

Doses used in definitive study: 0, 37.5, 75, 150, 300, and 600 ug/ml

Basis of dose selection: 1000 ug/ml was 100% lethal under the conditions tested.

Negative controls: cell medium

Positive controls: MMC, 15 ug/ml

Incubation and sampling times:

Five milliliters of a 4 x 10° cell/ml cell suspension was inoculated into each Petri dish, 6
cm in diameter, and incubated for 3 days.

After the culture medium was removed from the Petri dish, the cells were treated with 0.3
ml of the test substance suspension and 2.7 ml of culture medium for 6 hours; then the
cells were washed 3 times with MEM; and further incubated in 5 ml of a fresh culture
medium for 18 hours.

The suspending medium used for preparation of the test substance suspensions (0.5%
methylcellulose solution in water) was likewise treated as the negative control. Two Petri .
dishes were used for each concentration.

Results

Study validity: Two plates were used for each concentration. The cells in metaphase in

1000 cells per plate and those in 2000 cells per test substance concentration were counted
to calculate the mitotic indices. Positive and negative controls responded as expected.

Study outcome:

Mitotic index (short-term treatment without metabolic activation)

APPEARS THIS WAY
QN ORIGINAY
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.. “Trearin, . ]
Treatment Addifionof | 8 Number of - Number of cells| Mitotic index | Mitotic activity
reat 59 mix cells observed | in metaphase &) %)
{ug/mb)

Negative control

o - 0 2000 125 63 100
- 160 200D 135 6.8 108
- 200 2000 119 60 55
- 400 3000 54 7 |

KMD-3213 ¢ »
X 600 2000 61 3.1 45
. 800 2060 3] 18 25
. 1000 1119 T 089 14

MC; 0.5% solution of methylcellulose in water

Mitotic activity:  Ratio of mitotic index for each freated group to the negative control

Results of chromosomal aberration test (short-term treatrhent without metabolic

activation)
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Study title: Micronucleus study of KMD-3213 in mice

Key findings: No increase in micronuclei was observed at any dose KMD-3213 tested,
and KMD-3213 was judged to be not genotoxic under the conditions of this assay.

Study no.: 10067
Conducting laboratory and location: Toxicology Research Laboratory, RRD Kissei

Pharmaceutical Co., Ltd., 2320-1, Maki, Hotaka, Minamiazumi, Nagano Pref., 399-8305
Japan
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Date of study initiation: 17 June 1996

- GLP compliance: Japanese

QA reports: yes (x) no ()

Drug, lot #, and % purity: Lot no. GD231, 99.6% pure

Methods

Strains/species/cell line: Mouse, ICR (CD-1), SPF, male, 8 weeks old, 32.1-38.0¢

Doses used in definitive study: 0, 250, 500, and 1000 mg/kg (N=6), oral

Basis of dose selection: Based on the results of a preliminary study in which 2000 mg/kg
was lethal, the highest dose for the present study was set at 1,000 mg/kg.

Negative controls: 0.5% methylcellulose solution

Positive controls: Mitomycin C, 1 mg/kg ip

Incubation and sampling times: Bone marrow specimens were prepared 24 hours
following treatment.

Results

Study validity: For each animal, 2000 polychromatic erythrocytes were counted. 1000
whole erythrocytes per animal were counted to obtain the ratio of reticulocytes to
erythrocytes. Positive and negative controls responded as expected.

Study outcome: No increase in micronuclei was observed at any dose KMD-3213 tested.
The ratio of reticulocytes to erythrocytes was similar in all KMD-3213 dose groups, in
the negative control group, and in the positive control group (1 mg/kg MMC). One
treatment related death occurred at 500 mg/kg.

Study title: Rat liver DNA repair (UDS) test

Key findings: KMD-3213 did not cause any significant increases in either the gross
nuclear grain count or the net nuclear grain count (i.e. the gross nuclear pain count minus
the cytoplasmic grain count) at any dose level at either sampling time, and was therefore
Judged to be not genotoxic under the conditions of this assay.

Study no.: KSI083/974372

Volume #, and page #:
Conducting laboratory and location; ———._

e ————
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Date of study initiation: 27 October 1997

GLP compliance: yes, OECD

QA reports: yes (x) no ()

Drug, lot #, and % purity: batch no. JH312, 100.3% pure
Methods

Strains/species/cell line: rat, male Sprague-Dawley, Hsd/Ola

Doses used in definitive study: 0, 600, and 2000 mg/kg, (N=5)

Basis of dose selection: Treatment related deaths were observed at 2000 mg/kgina
preliminary study.

Negative controls: vehicle (aqueous 0.5% (w/v) methyl cellulose)

Positive controls: dimethylnitrosamine (4 mg/kg) (2 hour expression) or 2-
acetylaminofluorene (50 mg/kg) (14 hour expression)

Incubation and sampling times:

Hepatocytes were isolated by enzymatic dissociation at 2 or 14 hours after exposure of
the animals to the test substance. Four animals were assessed at each experimental point
(two animals from the positive control group). Due to the death of two animals prior to
the end of the 14 hour expression time at 2000 mg/kg, only three animals were assessed
at this experimental point. '

The isolated hepatocytes were allowed to attach to glass coverslips and were cultured in
vitro with (methyl-’H) thymidine at 10 uCi/ml for four hours to radiolabel replicating
DNA. The hepatocytes were chased for 24 hours with unlabelled thymidine, fixed and
processed for autoradiography.

Results

Study validity: DNA repair was assessed by comparing the labeling levels of hepatocyte
nuclei from treated animals with control values and with the accompanying cytoplasmic
labeling levels (usually a total of 150 cells per animal were examined). Positive control
group animals showed a large statistically significant increase in the net nuclear grain .
count which was accompanied by a large increase in the gross nuclear grain count.

Study outcome: KMD-3213 did not cause any significant increases in either the gross
nuclear grain count or the net nuclear grain count (i.e. the gross nuclear pain count minus
the cytoplasmic grain count) at any dose level at either sampling time, and was therefore
Jjudged to be not genotoxic under the conditions of this assay.

Results for the 2 hour expression
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Treatment Dosage Gross nuclear grain count Cytoplasmic grain count et nuclear grain count
(mp/ke) xi x2 x3 Mean Group meant x! x2 x3 Mean Growpmean x} x2 x3 Moan Gronp mesn ¥
Vehicle ‘- 137 116 150 134 123 143 153 187 161 152 05 37 37 26 -2.9
88 98 168 97 . 129 126 139 131 41 28 -33 34
120 121 134 125 158 129 M2 M43 38 038 .08 -8
130 148 130 136 155 184 170 1713 25 45 40 37
KMD-3213 6500 129 14.7. 157 134 12T ns 170 175 204 133 169 At 28 47 39 <42 ns
133 1 136 137 187 1889 129 185 . 53 4B 42 43 .
124 96 113 1Ll 153 ‘142 144 146 29 46 31 35
113 114 120 116 159 159 171 163 46 W35 51 47
KMD-3213 2000 114 120 i!.5 123 124 ns 169 166 185 173 167 54 46 50 S50 43 ns
124 129 115 123 2.1 159 136 162 47 30 40 -39
114 145 139 133 180 178 178 179 4.6 33 39 46
1 R3 122 119 145 150 169 155 =34 -2.7 47 36
DMN ’ L 305 291 348 313 320+ 129 135 152 139 128 1726 156 195 176 194 »
368 294 311 324 114 119 104 12 253 175 207 212
DMN Dimethyinirosamine
x1.x2 x3 Mecan results for each seplicate cullupe
1 Resufts of statistical snalysis (one-way ansiysis of variance followed by a Student’s ¢ test with tritical ono-sided probability levels):
» P <0.001 (highly significant)
ns P >0.0] (not significant)

NB An apparent discrepancy of 0.1 grains can ionally occur due to ling of mean values. Net grain count = Gross minus Cytoplasmic coust,

Results for the 14 hour expression

Treatmeat Dosage . Gross nuclear graln count Cytoplasmic grain count ‘Net nuclear grain count
{mg/kg) xI x2 *3 Mean Group meant xt x2 x3 Mean Group mean xi x2 x3 Mean Group mean },
Vehicle - 14 96 107 106 102 156 126 140 141 134 4.1 39 33 33 33
22 121 %4 102 138 143 12 134 45 22 .19 29
104 180 109 104 3 125 147 138 -39 25 3.2 34
67 106 110 94 100 137 M4 127 32 30 A5 a3
KMD-3213 600 108 1L0 105 108 . 0ns 143 145 148 143 4.6 3.5 33 43 38 3.5 us
1.6 98 109 1038 44 145 150 148 27 -47 41 B ’
20 118 114 1.7 163 141 137 147 43 23 231 30
o1 1o e 109 139 12 152 144 -38 32 35 33
KMD3213 2000 1 w7 18 ne2 108 ns 175 151 136 154 151 54 44 23 42 ~4dns
89 97 33 %0 1L7 123 124 121 28 26 41 32
1B w8 125 121 189 162 184 178 58 54 60 58
ND ND ND ND ND ND ND ND ND ND ND ND
AAF 50 322 284 306 304 279 * 150 127 110 129 13.8 ) 172 158 195 173 16,8 ¥
240 264 255 253 124 94 102 107 T 176 154 147
AAF 2-Acctylaminofiuorene
x/,x2,x3 Mgan esults for each replicate culture
1 Results of statistical analysis {one-way analysis of variance followed by a Student’s 1 test with critical one-sided probability lovels):
» P <0.001 (highly significant)
ns P>0.01 (not significent) .
NB An apparent discrepancy 0f 0,1 grains can i ocer due to dinng of mean values. et grain connt = Gross minus Cytoplasmic count,
ND No data avalloble duc to death of anitmal prior to end of cxpression tine,

APPEARS THIS WAY
ON ORIGINAL
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2.6.6.5 Carcinogenicity

Study title: KMD-3213: Carcinogenicity Study by Dietary Administration to CD-1
Mice for 104 Weeks

Key study findings: Mammary gland adenoacanthomas » mammary gland
adenocarcinomas, and mammary gland adenomas or carcinomas were statistically
significant and were considered drug related.

Study number: KSI 100/012988
Conducting laboratory and location:

-— —_—

Date of study initiation: 14 May 1999
GLP compliance: yes
QA report: yes (x) no () :
Drug: lot #IN301, 100.2% pure and JR261, 100.2% pure b(4)

Study Type: 2 year bioassay
Species/strain’ — CD-1 (ICR) BR mice
Number/sex/group; age at start of study: 50 females/group/ 6 weeks/ 21.5-31.2 g
Animal housing: 2/cage
Formulation/vehicle: dietary
Drug stability/homogeneity: checked weeks 1, 13, 26, 39, 52, 65, 78, 91, and 102
Methods: . »
Doses: 0, 0, 60, 150, 400 mg/kg/day
Basis of dose selection: AUC ratio
Route of administration: oral, dietary
Dual controls employed: yes
Interim sacrifices: no
Satellite PK or special study group(s): 32 per dose level

old)

Results: -
Mortality:
Females (mg/kg/day)
0 0 60 150 400
Weeks 1 to 102* 38 23 25 32 34
Main group mortality (%) 76 46 1 50 64 68
Main group survival (%) 124 54 50 36 132

* In addition, 1 group 1 control, 1 group 2 control and 1 60 mg/kg/day female were found
'dead during the period of the terminal kill.

Clinical signs: No treatment related clinical signs were observed

Body weights: There was an overall lower body weight gain, from approximately
week 10 in the 400 mg/kg/day group compared with combined controls (-24% at week
102). The corresponding body weight gains for the 60 and 150 mg/kg/day groups were —
5% and —14 %, respectively.
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Females (mg/kg/day)

0 0 60 150 400
Week 26, weight (g) 41.4 43.3 40.3 414 39.1
Week 102, weight (g) 46.0 443 42.6 44.5 39.9
Week 102, weight gain (g) 20.8 19.2 16.9 18.8 15.0*
Week 102, % of combined controls - - 86 95 76

Food consumption: No treatment related effects were observed for food
consumption.or food conversion efficiency.

Hematology: No treatment related effects were observed.

Clinical chemistry: Not measured.

Organ weights: Increases in pituitary and uterine weights and relative liver weight

were observed at 150 mg/kg/day and above.

Females (mg/kg/day)
0 0. 60 150 400
Terminal body weight (g) 47.2 44.5 42.4 44.6 40.5
Pituitary (g) .0032 0037 0032 .0043# .0116**
Uterus + cervix (g) 2.354 0.804 0.796 0.473* 0.287**
Liver (g) (adjusted for body weight) 1.957 2.126 2.214 2.712%* 2.888%*
Gross pathology: : '

<102 weeks Females (mg/kg/day)
Number of animals with palpable swellings 11 5 11 16 21
Pituitary (N) 39 24 26 32 34
__swollen 0 0 0 1 2

mass(es) 0 1 1 1 4
Uterus (N} i 39 24 26 32 34
__mass(es) 4 2 1 2 1
__ thickened : 14 6 2 7
__fluid swelling(s) 18 15 6 7 9

cyst(s) . 1 1 4 5 4
Subcutis (N) 39 24 26 32 34
__mass present 2 2 2 7 12

second mass present 0 0. 0 0 1
Mammary 39 24 26 32 34

thickening 0 0 0 0 4
Liver (N) 39 24 26 32 . 34

pale 19 14 13 18 23
102 weeks Females (mg/kg/day)
Pituitary (N) 11 26 24 18 16
__swollen 0 0 0 3 2

mass(es) 0 1 0 0 6
Uterus (N) 11 26 24 18 16
__mass(es) 1 8 3 2 1
__thickened 3 15 13 2 1
__fluid swelling(s) 7 19 14 9 6

cyst(s) 1 2 10 8 6
Subcutis (N) 11 26 24 18 16
__mass present 1 1 1 4 3

second mass present 0 0 0 0 2
Mammary gland 11 26 24 18 16

thickening 0 0 0 0 0
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Liver 11 26 24 18 16
__pale 0 2 3 4 4
All animals (N=50) Females (mg/kg/day)
N

Pituitary (N)
__swollen 0 0 0 4 4

mass(es) . 0 2 1 1 10
Uterus (N) '
__mass(es) 5 10 4 4 2
__thickened 17 21 19 4 8
__fluid swelling(s) 25 34 20 16 15

cyst(s) 2 3 14 13 10
Subcutis (N) .
__mass present 3 3 3 11 15

second mass present 0 0 0 0 3
Mammary gland .

thickening - 0 0 0 0 4
Liver '

pale 19 . |16 16 22 27

Histopathology:
Non-neoplastic:
<102 weeks Females (mg/kg/day)
0 0 60 150 400

Mammary glands (N) 39 24 26 32 34
__lymphoid infiltration 2 0 1 1 8
__lobular hyperplasia 1 1 3 17 21
__acinar dilatation 9 6 3 9 14
__atypical hyperplasia 0 0 0 3 5
___Squamous metaplasia 0 0 0 3 2

ductular dilatation 1 0 1 3 6
Pituitary (N) . 136 24 24 29 34
__hypertrophy-pars distalis, focal 1 0 0 0 7
__hyperplasia-pars distalis, diffuse 0 0 0 2 9

hyperplasia-pars distalis, focal 0 1 0 1 4
Sciatic (N) , 37 24 26 32 34

degenerate fibres 13 5 14 19 25
Thyroids (N) ' 39 24 25 32 34

follicular dilatation 6 4 5 4 11
Uterus (N) 39 24 26 32 34
__cystic endometrial hyperplasia 12 7 6 2 3
__cystic glands : 2 2 1 2 9

adenomyosis 7 4 13 20 16
Liver (N) 39 24 26 32 34
__parenchymal inflammatory cell foci 3 2 3 5 6
__leukocytosis 2 3 3 2 5

single cell necrosis 0 0 1 1 2
Mesenteric lymph node 39 24 26 32 34
__inflammatory cell infiltration 1 4 4 6 9
__increased cellularity, generalized 2 3 3 3 5
__sinus erythrocytosis/erythrophagatosis 6 8 8 9 19
__hemosiderosis 2 6 6 5 16

sinus histiocytosis 0 0 1 2 1
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__vascular mural fibrinoid necrosis 0 0 0 0 2
extramedullary hematopoiesis 3 1 4 3 =~ 11
Lymphoid infiltration/aggregates/ or foci
__kidneys 8 7 6 9 19
__pancreas 2 2 1 2 7
__skeletal muscle 2 0 2 2 5
__salivary glands 17 12 12 16 21
__thyroids 0 0 2 1 1
urinary bladder 12 12 8 12 18
102 weeks Females (mg/kg/day)
0 0 60 150 400
Mammary glands (N) 11 26 24 18 16
__lymphoid infiltration 0 0 0 1 4
___lobular hyperplasia 1 3 2 8 15
__acinar dilatation 1 1 0 4 6
__atypical hyperplasia 0 1 1 3 7
__Ssquamous metaplasia 0 0 1 3 3
ductular dilatation 1 2 1 3 8
Pituitary 11 26 21 13 16
__hypertrophy-pars distalis, focal 2 2 0 3 3
__hyperplasia-pars distalis, diffuse 0 0 0. 0 3
hyperplasia-pars distalis, focal 1 0 0 2 3
Sciatic (N) 11 26 24 18 16
degenerate fibres 8 22 24 18 16
Thyroids (N) 11 26 0 0 16
__follicular dilatation 4 5 0 0 6
Uterus (N) 11 26 24 18 16
__cystic endometrial hyperplasia 6 16 14 1 1
__cystic glands : 1 0 3 8 1
adenomyosis 4 3 15 14 12
Liver (N) 11 26 24 18 16
__parenchymal inflammatory cell foci 5 9 8 16 16
___leukocytosis 0 0 3 0 5
single cell necrosis 0 1 0 2 7
Mesenteric lymph node (N) 11 26 24 18 16
__inflammatory cell infiltration 1 2 2 8 4
__increased cellularity, generalized 1 9 4 1 3
__sinus erythrocytosis/erythrophagatosis 6 3 6 10 11
__hemosiderosis 5 5 7 13 9
__sinus histiocytosis 1 1 1 0 0
extramedullary hematopoiesis 1 1 1 5 5
Lymphoid infiltration (N) 11 26 0 0 16
thyroids 0 3 0 0 6
Total of all animals - Females (mg/kg/day)
0 0 60 150 400
Mammary glands (N) 50 50 50 50 50
__lymphoid infiltration, total 2 0 1 2 12%*
minimal 1 0 1 1 12
slight 1 0 0 0 0
moderate 0 0 0 1 0
__lobular hyperplasia, total 2 4 5 15%%x 36%+*
minimal 1 4 3 11 17
slight 1 0 1 4 10
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moderate 0 0 1 0 6
marked 0 0 0 0 3
__acinar dilatation, total 10 7 3 13 20*
minimal 10 7 3 10 12
slight 0 0 0 2 5
moderate 0 0 0 1 2
marked 0 0 0 0 1
__atypical hyperplasia, total 0 1 1 6* 12%##
minimal 0 0 1 4 10
slight 0 0 0 1 2
moderate 0 1 0 0 0
‘marked 0 0 0 1 0
__squamous metaplasia, total 0 0 1 6% 5
minimal 0 0 1 5 5
moderate 0 0 0 1 0
__ductular dilatation, total 2 T2 2 6 14%*
minimal 1 2 1 6 8
slight 1 0 1 0 3
moderate 0 0 0 0 3
Pituitary (N) 47 50 45 42 50
__hypertrophy-pars distalis, focal, total 0 0 0 2 12%%*
minimal 0 0 0 2 6
slight 0 0 0 0 4
moderate 0 0 0 0 2
__hyperplasia-pars distalis, diffuse, total 1 1 0 3 7
minimal 1 1 0 3 4
slight 0 0 0 0 1
moderate 0 0 0 - 0 2
__hyperplasia-pars distalis, focal, total 3 2 0 3 10
minimal 3 2 0 2 9
slight 0 0 0 1 0
moderate 0 0 0 0 1
Sciatic nerve (N) 48 50 50 50 50
__degenerate fibres, total 21 27 38%* 37 4] %**
minimal 13 11 20 18 22
slight 7 11 11 15 11
moderate 1 4 7 3 7
marked 0 1 0 1 1
Uterus (N) 50 50 50 50 50
__cystic endometrial hyperplasia, tota} 18 23 20 K 4%%*
minimal 5 5 7 2 3
slight 4 8 8 1 0
moderate 6 9 2 0 1
marked 3 1 3 0 0
__cystic glands, total 3 2 4 10 10
minimal 3 0 1 2 5
slight 0 2 2 7 3
moderate 0 0 1 1 1
marked 0 0 0 0 1 :
__adenomyosis, total 11 7 28*** 34k 28%x*
minimal 8 4 15 18 19
slight 2 2 6 9 5
moderate 1 1 7 3 3
marked 0 0 0 4 1
glandular dilatation, total 2 9 7 5 J2+*
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minimal 1 5 5 3 6
slight 1 4 2 2 6
Liver (N) 50 50 50 50 50
__parenchymal inflammatory cell foci, total 8 11 11 21%* 22%*
minimal 8 11 9 17 18
slight 0 0 2 4 3
moderate 0 0 0 0 1
__leukocytosis, total 2 3 6 2 10*
__single cell necrosis, total 0 1 1 3 9¥*
minimal 0 1 1 3 9
Mesenteric lymph node (N) 50 50 - 50 50 50
__inflammatory cell infiltration, total 2 6 6 14+* 13%*
minimal 2 6 6 12 11
slight 0 0 0 2 1
moderate 0 0 0 0 1
__sinus erythrocytosis/erythrophagatosis, total 12 11 14 19 30x**
minimal 10 9 11 16 21
slight 1 2 3 2 8
moderate 1 0 0 1 0
marked 0 0 0 0 1
___hemosiderosis, total 7 11 13 18* 25%¥¥
minimal 6 11 11 13 19
slight 1 0 2 5 6
__extramedullary hematopoiesis, total 4 2 5 8 16%* -
minimal 4 2 5 7 14
slight 0 0 0 i 2
Kidneys (N) 50 50 26 32 50
__perivascular lymphoid aggregations, total 14 20 6 9 32%*
minimal 14 20 6 8 26
slight 0 0 0 0 4
moderate 0 0 0 0 2
marked 0 0 0 1 0
__peripelvic lymphoid aggregations, total 3 13 5 5 18%*
minimal 3 13 5 4 18
slight 0 0 0 1 0
Pancreas (N) 50 50 26 32 50
__Interstitial lymphoid foci, total 3 9 1 2 13*%
minimal 3 6 1 2 13
slight 0 3 0 0 0
Skeletal muscle (N) 50 50 26 32 50
__lymphoid aggregates, total 3 1 2 2 8
minimal 3 | 1 2 7
slight 0 0 1 0 1
Salivary glands (N) 50 50 26 32 50
__interstitial lymphoid aggregates, total 23 27 12 16 34*
minimal 19 24 9 16 30
slight 3 3 2 0 4
moderate 1 0 1 0 0
Thyroids (N) 50 50 25 32 50
Lymphoid infiitration, total 0 3 2 1 7*
minimal 0 3 1 1 7
moderate 0 0 1 0 0

*Fisher’s Exact test on totals only, compared with group 1 (p<0.005)
**Fisher’s Exact test on totals only, compared with group 1 (p<0.01)

***Fisher’s Exact test on totals only, compared with group 1 (p<0.001)
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Neoplastic:
<102 weeks Females (mg/kg/day)
0 0 60 150 400
Mammary glands 39 24 26 32 34
__M-mammary adenocarcinoma 3 1 1 6 9
__M-mammary adenoacanthoma 1 1 0 0 6
M-carcino-sarcoma 0 0 0 0 1
Pitvitary 36 24 24 29 34
__B-adenoma, pars distalis 0 0 1 2 2
M-carcinoma, pars distalis 0 0 0 0 1
Liver (N) 39 24 26 32 34
__B-hepatocellular adenoma 3 2 1 4 4
M-hepatocellular carcinoma 0 0 0 1 2
102 weeks Females (mg/kg/day)

: 0 0 60 150 400
Mammary glands 11 26 24 18 16
__M-mammary adenocarcinoma 1 1 1 1 3
__M-mammary adenoacanthoma 0 0 0 1 5

B-mammary adenoma 0 1 0 1 0
Pituitary 11 26 21 13 16
B-adenoma, pars distalis 1 2 0 1 3
Liver (N) 11 26 24 18 16
__B-hepatocellular adenoma 0 5 3 3 6
M-hepatocellular carcinoma 0 1 0 1 0
Total of all animals Females (mg/kg/day)
0 0 60 150 400
Mammary glands
__M-mammary adenocarcinoma 4 2 2 7 12
__M-mammary adenoacanthoma 1 1 0 1 11
__carcino-sarcoma 0 0 0 0 1
adenoma 0 1 0 1 0
Pituitary
__B-adenoma, pars distalis 1 2 1 3 5
M-carcinoma, pars distalis 0 0 0 0 1
Liver (N)
__B-hepatocellular adenoma 3 7 4 7 10
M-hepatocellular carcinoma 0 1 0 2 2
Background data in CD-1 female mice from studies conducted January 1992 to June 1999
Study code A B C D E F G H I J K
Carcinoma, pars distalis 0 0 0 0 0 0 0 0 1 0 0
Adenoma, pars distalis 0 1 1 0 2 1 1 3 0 3 0
Number of pituitaries examined 54 54 60. |50 50 55 47 50 50 60 50
Adenocarcinoma 2 0 1 2 2 1 3 2 0 3 1
Adenoacanthoma ) 2 0 0 0 0 1 0 0 0 1 0-
Number of mammary glands 56 56 60 50 50 56 50 50 47 60 69
examined
Hepatocellular carcinoma 0 0 0 0 0 0 0 1 1 0 0
Hepatocellular adenoma 2 1 0 3 3 0 3 0 0 2 1
Number of livers examined 56 56 60 50 50 56 50 50 50 60 69
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Factors contributory to death before 102 weeks Females (mg/kg/day)

0 0 60 150 400
Mammary adenocarcinoma 3 1 1 5 8
Histiocytic sarcoma 1 1 1 4 2
Mammary adenoacanthoma 0 1 0 0 3
Pituitary tumor 0 0 0 0 3

Toxicokinetics: (AUC in humans at 4mg dose is ~200 nghr/ml)

Week 26 Females (mg/kg/day)

60 150 400
Cmax (ng/ml) 168.04 1476.31 4189.61
Cmin (ng/ml) 41.20 249.70 531.96
AUC,, (nghr/ml) 2543 16298 64058

Summary of individual study findings:
Adequacy of the carcinogenicity study and appropriateness of the test model: The
doses were adequate based on multiples of parent drug and metabolites for this
non-genotoxic drug. All CAC and division suggestions were incorporated in final
study. CAC concurred that the study was adequate.

Evaluation of tumor findings: Mammary gland adenoacanthomas, mammary
gland adenocarcinomas, and mammary gland adenomas or carcinomas were.
statistically significant and were considered drug related.

Study title: KMD-3213: Carcinogenicity Study by Dietary Administration to Male
CD-1 Mice for 104 Weeks (replacement study for male mice killed in excessive
numbers through fighting during the previous 2-year assay)

Key study findings: The study was negative for treatment related neoplasms

Study number: KSI 114/012990
Conducting laboratory and location:

Date of study initiation: 20 August 1999
GLP compliance: yes
QA report: yes (x) no ( )
Drug, lot #, and % purity: batches IN301 (100.2% pure), JR261 (100.2% pure), JZ011
(100.5% pure) . '
b(4)

Study Type: 2 year bioassay

Species/strain:. — CD-1 (ICR) BR mice

Number/sex/group; age at start of study: 50/group, ~ 6 weeks of age, 23-34 g
Animal housing: individual cages

Formulation/vehicle: dietary _

Drug stability/homogeneity: confirmed on weeks 1, 13, 26, 39, 52, 78, 91, and 103
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Methods: _
Doses: 0, 0, 20, 60, and 200/100 mg/kg/day (due to substantially reduced body
~ weight gain, doses reduced in the high dose group from week
27 of treatment)
Basis of dose selection: AUC ratios and MTD
Restriction paradigm for dietary restriction studies: none
Route of administration: dietary
Dual controls employed: yes
Interim sacrifices: no
Satellite PK or special study group(s): 32 per dose level

Results:
Mortality:
Males (mg/kg/day)
0 0 20 60 200/100
Weeks 1to 104 32 24 27 26 24
Main group mortality (%) 64 48 54 52 48
Main group survival (%) 36 52 46 48 52
Clinical signs: No treatment related effects were observed.
Body weights:
Males (mg/kg/day)
0 0 60 150 400
Week 26, weight (g) - 50.2 513 49.9 47.9 437
Week 104, weight (g) ' 49.6 49.3 49.4 49.5 48.3
Weeks 0-26, weight gain (g) 21.6 22.5 - - 14.6**
Weeks 26-104, weight gain (g) 20.7 20.6 20.3 19.9. 19.2
Weeks 0- 104, weight gain (g) 20.7 20.6 20.3 19.9 19.2
Week 104, % of combined controls - -- 99 97 93
Food consumption:
Males (mg/kg/day)
0 0 60 150 - 400
Week 26 (g/animal) 45 43 45 | 41 40
Week 52 (g/animal) 43 45 43 40 38
Week 78 (g/animal) 43 45 { 46 41 42
Week 104 (g/animal) 41 41 37 36 36
Weeks 1-104, % of combined controls -- - 102 92 92
Hematology: No treatment related effects were observed.
Clinical chemistry: not measured
Organ weights:
organ weights adjusted for body weight) Males (mg/kg/day)
0 0 20 60 200/100
Terminal body weights (g) 49.1 48.7 49.0 49.0 48.4
Epididymides (g) 0.117 0.121 0.124 0.130* 0.129*
Heart (g) 0.286 0.285 0.257** 0.256** 0.253**
Prostate (g) » 0.091 0.091 0.080 0.076 0.077*
Seminal vesicles (g) 1.654 1.625 2.287 1.900 1.711
Liver (g) 3.026 3.160 2.546 2.632 2.797
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Gross pathology: .
Died or were sacrificed before 104 weeks Males (mg/kg/day)
0 0 20 60 200/100
Liver, enlarged 1/32 2/24 5127 3/26 7/24
Coagulating gland (N) 32 24 27 26 24
___distended 8 9 12 14 15
__mass(es) 1
___congested 1
Lymph node, lumbar, regional to mass ] 1 1 3
Seminal vesicles, distended 12/32 8/24 16/27 16/26 14/24
Termination at 104 weeks Males (mg/kg/day)
Liver, enlarged 0 0 0 1 0
Testes, pale area(s) 0/18 1/26 0/23 2/24 3/26
Coagulating gland (N) 18 26 23 24 26
__distended 7 7 19 22 19
mass(es) 1
Lymph node, lumbar, regional to mass 1 1
Penis/prepuce, protruding : 1 2
Seminal vesicles, distended 13/18 18/26 21/23 19/24 17/26
All animals (N=50) Males (mg/kg/day)
Liver, enlarged 1 2 5 4 7
Seminal vesicles, distended 25 26 37 . 35 - 31
Coagulating gland ) v
__distended . 15 16 31 36 34
__mass(es) 1 1
__congested : 1
Lymph node, lumbar, regional to mass 2 1 4
Seminal vesicles, distended 25 26 37 35 31
Histopathology: '
Non-neoplastic:
Died or were sacrificed before 104 weeks Males (mg/kg/day)
0 0 20 60 200/100
Coagulating gland (N) 32 23 27 26 24
__distended 11 13 23 24 23
__interstitial lymphoid infiltration 1 1 6 10 7
__interstitial inflammation . 1 0 5 3 1
interstitial fibrosis 0 0 1 1 2
Seminal vesicle (N) 32 24 27 26 24
__distension 11 8 17 20 18
__interstitial lymphoid infiltration 0 0 2 1 3
interstitial fibrosis . 0 0 1 3 1
Pituitary, focal hyperplasia of pars distalis 0 0 0 0 1
Termination at 104 weeks Males (mg/kg/day)
0 0 20 60 200/100
Coagulating gland (N) 18 26 23 24 26
__distended 7 7 21 24 21
__interstitial lymphoid infiltration 1 1 18 18 16
__interstitial inflammation 1 0 1 0 2
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interstitial fibrosis 0 0 3 3 3
Seminal vesicle 18 26 23 24 26
__distension 12 16 21 24 21
__interstitial lymphoid infiltration 2 3 5 7 6
interstitial fibrosis 0 0 2 5 0
Hepatocyte vacuolation, centrilobular 0 2 0 0 7
Pituitary, focal hyperplasia of pars distalis 0 0 0 0 2
All animals (N=50) Males (mg/kg/day)
0 0 20 60 200/100
Coagulating gland , distension 18 20 44%* 48%* 23**
Coagulating gland
__interstitial lymphoid infiltration, minimal 2 2 16 23 19
interstitial lymphoid infiltration, slight 0 0 8 5 4
Coagulating gland
__interstitial fibrosis, minimal 0 0 8 5 4
interstitial fibrosis, slight 0 0 4 4 5
Seminal vesicle, distension 23 24 38* 44** 39*
Seminal vesicle,
__interstitial lymphoid infiltration, minimal 2 3 7 8 6
interstitial lymphoid infiltration, slight 0 0 0 0 3
Seminal vesicle,
__interstitial fibrosis, minimal 0 0 3 6 1
interstitial fibrosis, slight 0 0 0 2 0
Pituitary, focal hyperplasia of pars distalis 0 0 0 0 3

Neoplastic: No treatment related neoplasms were observed.

Toxicokinetics:
26 weeks Males (mg/kg/day)
20 60 100 200
Cmax (ng/ml) 14.08 167.94 600 1794.22
Cmin (ng/ml) 4.10 24.72 500 108.40
AUC,, (nghr/ml) 229 1897 7500 22810

Summafy of individual study findings:
Adequacy of the carcinogenicity study and appropriateness of the test model: The

doses were adequate based on multiples of parent drug and metabolites for this

non-genotoxic drug. All CAC and division suggestions were incorporated in final
study. CAC concurred that the study was adequate.

Evaluation of tumor findings: No treatment related neoplasms were observed.

Study title: KMD-3213: Carcinogenicity Study by Dietary Administration to CD

Rats for 104 Weeks

Key study findings: The thyroid follicular cell adenomas in male rats were statistically
significant and were considered drug related. Although the incidence of follicular cell

adenomas in female rats was increased, the incidences in dosed groups were not
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statistically significant. There was increased incidence and severity, although minimal to
slight, of thyroid follicular cell hypertrophy in the female rats, as well as in the male rats.

Study number: KSI 102/012989
Conducting laboratory and location: ~ ——

Date of study initiation: 20 May 1999

GLP compliance: yes

QA report: yes (x) no ()

Drug: batches #IN301 (100.2 % pure), #JR261 (100.2 % pure), and #JZ011 (100.2 %
pure)

Study Type: 2 yr bioassay . bm}

Species/strain: — CD® (SD) IGS BR rats

Number/sex/group; age at start of study: 60/group

Animal housing: by groups of 4 (satellite) or 5 (main study) according to sex
Formulation/vehicle: dietary

Drug stability/homogeneity: Confirmed weeks 1, 13, 26, 39, 52, 65, 78, 91, and 103

Methods:
Doses: 0, 0, 15, 50, and 150 mg/kg/day in males and 0, 0, 15, 80, 250 mg/kg/day
in females
Basis of dose selection: AUC ratio
Route of administration: oral, dietary
Frequency of drug administration: dietary
Dual controls employed: yes

Results:
Mortality:
Males (mg/kg/day) Females (mg/kg/day)
0 0 15 50 150 0 0 15 50 150
Weeks 1-104* 28 24 31 25 31 37 34 26 34 29
Main group mortality (%) 147 |40 [52 [42 |52 [62 |57 |43 157 |48
Main group survival (%) 53 60 48 58 48 38 43 57 43 52

* Additionally, one control group 1 male, one control group 2 female, and one 15 mg/kg
female were found dead during the period of the terminal kill

Clinical signs: Partially closed eyes were observed in animals from the mid and

high dose groups.
Body weights:
Males (mg/kg/day) _Females (mg/kg/day)
0 0 15 50 150 0 0 15 50 150
Weeks 1-104 gain (g/rat/week) | 552 | 554 | 559 537 | 468** 331 357 | 338 318 248**
Weeks 1-104, % of comb.contr. | -- - 101 97 |85 - -- 98 92 72
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Food consumption:

Males (mg/kg/day) Females (mg/kg/day)
0 0 15 50 150 0 0 15 50 150
Weeks 1-104 (kg/rat/week) 20.7 120.0 j20.5 {203 |19.5%* [156 [16.0 | 155 | 15.6 | 15.2¢
Weeks 1-104, % of comb.cont. | - -- 101 | 100 | 96 -~ -- 98 98 96
Hematology: No treatment related effects were observed.
Clinical chemistry: Not measured.
Organ weights:
Males (mg/kg/day) Females (mg/kg/day)
0 0 15 50 150 0 0 15 80 250
Term. body wt (g) | 727.1 | 733.7 | 7433 | 715.5 650.9 482.3 | 509.1 | 4884 | 4794 | 4047
Liver
__unadjusted 22.99 | 2233 | 25.09 25.92 24.89 17.49 | 18.65 | 18.63 | 18.85 17.18
adj. for body wt. | 2245 | 21.71 | 23.79* | 25.36%* | 26.23%* 17.09 1 17.33 | 18.02 | 18.55 19.45%%*
Thyroids + paras.
__unadjusted 050 .040 .044 .046 056 .035 .039 .037 039 037
adj. For body wt. | .043 .038 .040 .043 054** 1 034 .037 .036 .039 .040
Kidneys .
__unadjusted 4.94 4.83 5.42 4.90 4.47%* 1349 3.50 3.36 3.21 2.97
adj. for body wt. | 4.82 4.70 5.14 4.79 4.71 342 3.36 3.24 3.14* 3.13*
Lungs and bronchi
__unadjusted 2.246 | 2.236 | 2.367 2.235 2.018** | 1.832 | 1.697 | 1.729 | 1.681 1.586
adj. For body wt. | 2.193 | 2.174 | 2.244 2.186 2.127 1.795 [ 1.665 | 1.708 | 1.664 1.615*
Salivary glands
__unadjusted 799 806 .823 .832 .804 560 568 555 621 .602
adj. For body wt. | .796 -800 .814 .832 .824 555 552 .548 618** | 629%*
Uterus + cervix -~ -- - - - 1.559 | 1.157 | .852 | .817** | 667**
Prostate 1.210 | 1.299 | 1.310 1.362 1.340 - - - - --
- Gross pathology:
' Males (mg/kg/day) Females (mg/kg/day)
0 0 15 150 0 0 15 80 250
Animal thin 4/60 | 5/60 | 8/60 | 12/60 | 15/60 | 6/60 | 4/60 | 9/60 | 6/60 | 13/60
_ <104 weeks 3/29 | 3/24 | 531 3725 1731 | 4/37 |3/35 [4/27 |5/34 | 8/29
104 weeks 131 1236 |3/29 |9/35 (829 |23 |1/25 {533 |1/26 |5/31
Animal obese 4/60 | 3/60 |3/60 | 1/60 |2/60 |3/60 |5/60 | 5/60 | 2/60 | 0/60
_ <104 weeks 229 | 0/24 | 0/31 1725 | 1/31 137 [ 0/35 | 0/27 | 234 |0/29
104 weeks 2/31_[3/36 [3/29 |05 |1/29 [2/23. |55 15133 |om6 | ot
Histopathology:
Non-neoplastic:
< 104 weeks Males (mg/kg/day) Females (mg/kg/day)
0 0 15 50 150 j 0 0 15 80 250
Liver (N) 29 24 31 25 31 37 35 27 34 29
__centrilobular vacuolation 9 7 8 12 11 1 3 4 2 |2
bile duct hyperplasia 13 14 6 9 16 12 9 4 9 8
Thyroids (N) 29 24 31 25 30 37 35 27 33 29
__follicular cell hypertrophy 1 1 1 2 5 1 0 0 3 7
cystic follicular cell hyperplasia 0 |1 1 1 3 2 0 0 0 1
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104 weeks Males (mg/kg/day) Females (mg/kg/day)
0 0 15 50 150 {0 0 15 80 250
Liver (N) ) 31 36 29 35 29 23. |25 33 26 31
__centrilobular vacuolation 13 11 6 15 21 S 4 4 1 2
bile duct hyperplasia i4 16 12 21 19 5 7 9 14 19
Thyroids (N) 31 36 29 35 29 22 25 33 26 31
__follicular cell hypertrophy I 3 9 9 6 0 0 1 0 7
cystic follicular cell hyperplasia 0 0 3 2 2 0 0 0 0 1
Total of all animals Males (mg/kg/day) Females (mg/kg/day)
0 0 15 50 150 0 0 15 80 | 250
Liver (N) 60 60 60 60 60 60 60 60 60 |60
__centrilobular vacuolation 22 18 14 27 32 6 7 8 3 4
bile duct hyperplasia 27 30 18 30 34 17 16 13 23 127
Thyroids (N) 60 60 60 60 59 59 60 60 59 |60
__follicular cell hypertrophy ’ 2 4 10 [ 11* | 11** |1 0 1 3 1484
cystic follicular cell hyperplasia 0 1 4 3 5° 2 0 0 0 2
Neoplastic:
<104 weeks Males (mg/kg/day) Females (mg/kg/day)
0 0 15 50 150 |0 0 15 80 250
Thyroids (N) 29 24 31 25 30 37 35 27 33 29
__B-follicular cell adenoma 0 0 0 3 6 0 0 0 1 1
M-follicular cell carcinoma 0 0 0 1 0 0 0 0 0 0
104 weeks Males (mg/kg/day) Females (mg/kg/day)
0 0 15 50 156 10 0 15 80 250
Thyroids (N) 31 36 29 35 29 22 25 33 26 31
__B-follicular cell adenoma 1 0 1 1 6 1 0 2 1 3
M-follicular cell carcinoma 1 1 0 0 2 0 0 0 0 0
Total of all animals - Males (mg/kg/day) Females (mg/kg/day)
0 0 15 50 150 0 0 15 80 250
Thyroids (N) 60 60 60 60 59 59 60 60 59 60
__B-follicular cell adenoma 1 10 1 4 12 1 0 2 2 4
M-follicular cell carcinoma 1 1 0 1 2 0 0 0 0 0
Male histor. data study code A B C | D E F G H 1
Kill (D=decedent, T=terminal) |D | T |D|T |[DJ|T |[DJTID[T|D|T|D]|T|DITI|D]|T
Follicular cell adenoma 0f3fjo0jot4 (2121 |rl1{o]3]1jo]210 |2
Follicular cell carcinoma 0Ojoj6 (o jojolojofoj2i0]1({ofolo]o oo
Number of thyroids examined 29 f2t |35 (25281231 ]19|31}19[28 (3240125139 |26 29 | 36
Female histor. data study code A B C D E F G H 1
Kill (D=decedent, T=terminal) {D {T | D |{T |[D]T|D|JT|D[T|D|ITIDITID|T|DI]T
Follicular cell adenoma lLj1joj1|/ojJojojJojo]iriloiojtrjo|ojo0]o0Tto
Follicular cell carcinoma 0jof[oJoJoJo|ofojoJojoljotofofololf1 lo
Number of thyroids examined 3119144116134 116 (3613133 [17[36[24|a3|22140]24] 44121
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Toxicokinetics: _
26 weeks Males (mg/kg/day) Females (mg/kg/day)
15 50/80 150/250 15 50/80 150/250
Cmax (ng/ml) 34.49 115.66 675.78 23.85 152.49 47191
Cmin (ng/ml) - 51.83 216:53 -- 42.31 182.84
AUC24 (ughr/ml) 422 2011 9509 261 2235 8282

Summary of individual study findings:
Adequacy of the carcinogenicity study and appropriateness of the test model: The
study was adequate doses based on multiples of parent drug and metabolites for
this non-genotoxic drug. All CAC and division suggestions were incorporated in
final study. CAC concurred that the study was adequate.

Evaluation of tumor findings: The thyroid follicular cell adenomas in male rats
were statistically significant and were considered drug related. Although the
incidence of follicular cell adenomas in female rats was increased, the incidences
in dosed groups were not statistically significant. There was also increased
incidence and severity, although minimal to slight, of thyroid follicular cell
hypertrophy in the female rats, as well as in the male rats.

Carcinogenicity summary:

The rat and mouse studies were adequate.

The thyroid follicular cell adenomas in male rats were statistically significant and
considered drug related. Although the incidence of follicular cell adenomas in
female rats was increased, the incidences in dosed groups were not statistically
significant. There was also increased incidence and severity, although minimal to
slight, of thyroid follicular cell hypertrophy in the female rats, as well as in the
male rats

Mammary gland adenoacanthomas, mammary gland adenocarcinomas, and mammary
gland adenomas or carcinomas were statistically significant and were considered
drug related in female mice.

There were no drug related neoplasms in male mice.

Carcinogenicity conclusions:

CAC concurred that the thyroid follicular cell adenomas in male rats were drug related.
Although the incidence of follicular cell adenomas in female rats was increased, the
incidences in dosed groups were not statistically significant and thus not clearly related to-
the drug. However, the committee noted that the increased incidence and severity,
although minimal to slight, of thyroid follicular cell hypertrophy in the female rats, as
well as in the male rats, suggests that the thyroid of females is also a potential organ for
toxicity of the drug. The Committee concurred that the mammary gland

adenoacanthomas were drug related. It also concurred that the mammary gland
adenocarcinomas, and adenomas or carcinomas, were drug related and that there were no
drug-related neoplasms in male mice.
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2.6.6.6 Reproductive and developmental toxicology

Fertility and early embryonic development

Study title: Study of KMD-3213 by oral administration to rats prior to and in the
early stages of pregnancy

Key study findings: In a combined male/female rat fertility study, at 60 mg/kg/day and
above, prolongation or disappearance of the estrous cycle was observed in females.
Decreased copulation index was observed at 200 mg/kg/day and above and decreased
fertility index was observed at 20 mg/kg/day and above (all treated doses).

- Study no.: 10006

Conducting laboratory and location: Toxicology Research Laboratory, R&D, Kissei
Pharmaceutical Co., Ltd., 2320-1, Maki, Hotaka, Minamiazumi, Nagano 399-83, Japan
Date of study initiation: 15 February 1995

GLP compliance: yes, Japanese guidelines

QA reports: yes (x)no ()

Drug, lot #, and % purity: KMD-3213, Lot No.: GD231, 99.6% pure

Methods b(4)

Doses: 0, 20, 60, 200, and 600 mg/kg/day

Species/strain: rat. — :CD(SD) (Sprague-Dawley, SPF)

Number/sex/group: 25 (males, age 6 weeks, 216.4 —256.2 g and females, age 11
weeks, 236.6 - 283.8 g)

) Route, formulation, volume, and infusion rate: oral (gavage) in 0.5%

methylcellulose

Study design:

Period of administration: Females were treated for 15 days before mating
and through the mating period up to gestation Day 7, and males were treated for 64 days
before mating and through the mating period up to the day before necropsy. C-sections
were performed on Day 20.

Results
Mortality/Clinical signs: No treatment-related deaths occurred. Clinical signs, observed

in all treatment groups, included ptosis and lacrimation, which were considered to be due
to the pharmacological action of KMD-3213.

Body weight: Body weights were decreased in male rats treated with 600 mg/kg KMD-
3213 compared with vehicle control animals. Body weight gains were depressed in
pregnant female rats treated at 600 mg/kg. There were decreases in food consumption in
male and female rats, corresponding to the decreased body weights and depressed body
weight gains.
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Fertility parameters: Decreased copulation index was observed at 200 mg/kg/day and

above, and decreased fertility index was observed at 20 m g/kg/day and above.
Dose  {mg/kg/day) 0 (Control) 20 &0 200 600
Male
Toxicokinetics
AUCo % (ag-he/ml)  Day1 Not done 866.03 1578.07 3493.72 3642.84
Month 1 Not done 701.33 2567.67 11150.89 2424120
Number of animals evahated 25 25 25 25 25
:::;:z :f animals died or sacrificed ° o 0 0 0
Clinical signs:
Evelid prosis - + - - +
Lacrimation - E . = -
Sativation - - - + +
Necropsy - - - - -
Body weight % (g) 9 568.0= 663 3025+ 3563 577.6% 64.4 52635447
Food consumption 9 (g/day) ¥ 203238 298236 296=35 25334
Food consumprion ¥ (z/day) © 30846 316242 32,1242 299=39
Organ weight ® - - - - -
Relative tastes 6.06=0.87 5.70=1.15 5992065 6.1520,78 6.6820.86*
Number of males that mated 23 25 23 14 16
Numbez of fertile males 22 12 & 6 [
Copulation index (%7) ¥ 100.0 100.0 920 56.0%* 64.0%+
Fentility jndes (%) ¥ 88,0 48.0% 26.1%% 420+ 37.5%*
Mean = 5.D. G=Gestation day. -

- Ne noficeadle finding, +: Finding noted.

3) Study No. 10026, b) Week 9, c) Day 11, d} Dunnett’s maltiple comparisen test (vs control), &) 2 test (vs control). *; p<0.05 >*; p<0.01.

At 60 mg/kg/day and above, prolongation or disappearance of the estrous cycle was

observed. Decreased fertility index was observed at 20 m g/kg/day and above
Dose  (mg/kgiday) 0 (Controly 20 60 200 600
Female
Toxicokinetics
AUCs4 ® ug-hrvml) Day 1 Not done 1595.73 1905.72 3969.32 3957.85

Month 1 Not done 531.68 1857.70 4105.87 1 7518.73

Number of animals evaluated 35 25 s 23 25
Number of autmals died or sacrificed ° o ° o] 0
moribund
Clinical signs:
Eyelid prosis - = + + -
Lacrimation - < + + +
Necrapsy - - - - -
Body weight before mating (z) 2% 277.6%156 202.8=183* 307.2220.0°* 31492257+ 3129 19,14+
Body weight gain during gestation (g) 29 463283 4945124 3962126 39.0+7.0 185238
Food consumption before mating (g) 9 183228 217232 229=3.0% 218407 212234
Foed consumption during gestation (g) > 29.8% 3.1 304234 200=3.1 29236 2305320
Estrous cycle v - - +3 +9 +9
Number of females that mated 24 23 22 i3 16
Number of fertile females 23 7 6
Copulation index (%) ° 96.0 88.0 54.2%% 64.0%
Fentility index {%) % 958 31.8%* 46.2+* 375
Nnmber of dams evainated et} 7 5 1
Mean number of corpora lntea % 18.1=1.68 177 1.60 19.0=2.65 16.7=4.68
Mean number of implantation ¥ 17.023.54 16.0=3.32 182327 12.8=6.40
Mean = $.D., -: No noticeable finding, +: Finding noted.

a) Study Ne. 10026, b) Dunneti's maliip

I ison test (vs

frof), c) 5:2 test (vs control): *; p<0.05 **; p<:0.01,

P

d) At the final point before mating or at the end of admini
) Sacrificed due fo gavage emvor. , f) Prolonged or disappeared estrous cycle.

during g

tion period (G

Day 8),
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Dose  (mgkg/day) 0 {Control) 30 60 260 600
Liters
Mean implantation index (30) o 929 =16.01 7892796 899 13.88 95423515 71.3 £32.60%*
Mean number of live fatuses 153 =357 125=493 15.752.93 168=238 12532674
Mean postimplantation Ioss (%55 9 9.6 10.7 1.8 1.2 3.9
Sex ratio of fetus (M/F) ¥ 0.85 0.85 1.08 0.95 068
Mean fetal body weight (2) 7 M: 3542024 3512024 3.55=034 3362018 2972148
F: 335=021 342048 3.39=023 3212022 286145

Fetal abnormality:

Externat abnermality

Nuaber of fetus with mandibular cleft & 0 [ 1(0.9%) [} 0
Mean=S.D.

a) Duaneft’s multiple comparison test {vs contrel), b) xJ test (vs control),
b) ¥’ test (vs control), * p0.05, ** p<0.01
¢) Wilcoxen's rank sum iest (vs control): *; p<0.05 *¥; p<0.01.

Study title: Study by oral administration of KMD-3213 for fertility and early
embryonic development to implantation in rats treated orally; Assessment by

administration to males

Key study findings: Sperm viability and count were significantly lower after
administration of 600 mg/kg/day (about 65 times the exposure of the maximum
recommended human dose via AUC) for one month. Histopathological examination of
infertile males revealed changes in the testes and epididymides at 200 mg/kg/day (about
30 times). Reduction in male fertility did not reach statistical significance in this study,
although it was observed in two other studies at 20 mg/kg/day.

Study no.: 10059
Conducting laboratory and location: Toxicology Laboratory, RAD, Kissei

Pharmaceutical Co., Ltd., 2320-1, Maki, Hotaka, Minamiazumi, Nagano 399-83, Japan
Date of study initiation: 8 April 1996
GLP compliance: Japanese

QA reports: yes (x) no ( )
Drug, lot #, and % purity: KMD-3213, Lot No.: GT081, 100.1% pure

Methods
Doses: 0, 20, 60, 200, and 600 mg/kg/day

Species/strain: rat, Sprague-Dawley

Number/sex/group: 20
Route, formulation, volume, and infusion rate: oral (gavage), 5 ml/kg in 0.5%

methylcellulose
Satellite groups used for toxicokinetics:

Study design:
Duration of administration: 29 pre-mating days and during the mating

period up to the day before necropsy (in males).

Results

Mortality: One male in the 600 mg/kg/day group died on Day 3 of treatment.
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Clinical signs: Ptosis and lacrimation were observed in all treated groups and were

considered to be ascribable to the pharmacology of KMID-3213.

Body weight: Body weights of male rats were lower in the 600 mg/kg/day group than in
the control group, although the difference was not significant.

Food consumption: Food consumption was significantly or slightly lower in the 600
mg/kg/day group than in the control group.

Toxicokinetics:

Dose  (mgfkgiday) 0 {Control) 20 60 200 500

Male

Toxicolinetics

AUCq® {ug*heml) Day1 Not done 866.03 157807 3493.72 3642.84
Month 1 Not done 70133 2367.67 1115089 2424120

Number of animals evaluated 20 20 20 20 20

Number of animals dead and slaughtered _ _ 28

moribund :

Meau = $.D. G=Gestation Day.
-: No aoticeable finding.

a) Study No. 10026, b) One animal died dus to gavage error on Day 34. and another died on Day 3.

Necropsy: At terminal necropsy, yellowish change of the liver and accentuated lobular
pattern were observed macroscopically in many males treated at 600 mg/kg/day and

granular nodule in the right caudal epididymis was noted in 1 male in the 600 mg/kg/day

group.

Fertility parameters: Sperm viability and count were significantly lower after

administration of 600 mg/kg/day. Aspermatogenesis was observed at 200 mg/kg/day.

Reduction in male fertility did not reach statistical significance.

Dose  (mg/ke/day)

0 (Control)

20

50

200

600

Male

Clinical signs

Evyelid prosis

Lacrimation

Necropsy

Liver:

Yellow colaring or clearer lobular paitern
Body weight ¥ (g}

Food consumption 2 (giday) ¥

Focd consumption » (giday) %

Sperm test

Spem swrvival rate (%) A

Number of sperm (x106%g of epididymis) ¥
Organ weight ®

Histepathology (iafertile animals)
Aspermatogenesis

Number of males that mated

Number of fentile males

Copulafion index (%) ¢

Fenifity index (%) ¥

0
502.6 =300
279=29

286=%28

91=22
673.1&80.0

20
18
100.0
90.0

]
301.9=235
28828
298=26

100.0
90.0

[}
312.7=304
29432
30628

90.3=338
640.6=1118

20
12
100.0
60.¢

0
5104 =289
284=29
31.9=3.1+"

86.0=19.2
6193 % 136.0

20
17
1000
850

13
48332350
251233+
285=39

38.8 359
466.6 = 163.6**

19
12
1000
632

Mean =SD. G=Gestaticon Day.
- No noticeable finding, +: Finding noted.

a) At the fina) point before mating, b} Dusstett’s multiple comparison test (vs controly: *: pc0.05 *=; p<0.01, <} Day 12,

d) 7_1 test (vs control).
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Histopathological changes were observed in 1/8 rats in the 60 mg/kg/day group, 1/3 rats

in the 200 mg/kg/day group, and 7/7 rats in the 600 mg/kg/day group. Mild focal
sloughing of spermatids was observed in the seminiferous tubules for one rat each in

the

60 and 200 mg/kg/day groups and for two rats in the 600 mg/kg/day group. Retention of

cell debris in the epididymal ducts was observed at 200 (1 rat) and 600 mg/kg/day (2
rats). In 5 rats of the 600 mg/kg/day group, the testes and epididymis showed

aspermatogenesis (atrophy and/or degeneration of seminiferous tubules, focal sloughing
of spermatids, epididymal luminal retention of cell debris or spermatic granuloma). One

rat in the 20 mg/kg/day group showed atrophy of the right testis and epididymis,
aspermatogenesis, and diffuse hyperplasia of Leydig cells in the testicular stroma.

Males rats (mg/kg/day)
0 20 60 200 600
Mild focal sloughing of spermatids in seminiferous tubules 1 1 2
Retention of cell debris in epididymal ducts 1 2
Aspermatogenesis (atrophy and/or degeneration of seminiferous 5
tubules, focal sloughing of spermatids, epididymal luminal retention
of cell debris or spermatic granuloma)
Macroscopic atrophy of the right testis and epididymis, with 1
aspermagenesis and diffuse hyperplasia
Mated/untreated females showed a decrease in implantation index at 600 mg/kg/day.
Dose (mgikg/day) 0 (Control) 20 : 60 300 600
Females (uatrented) 18 18 1 17 n
Number of animals evaluated
Clinical sigas ’ - - - - -
Necropsy : - - - - -
Mean number of corpora Intea 3 1792227 168=249 16.8=2.18 169228 16.1=235
Mean oumber of iniplantations % 165+3.73 12.6=541 129584 1332601 1132614
Implantation indsx (%) 91.8217.40 72.825.62% 75823337 75.8530.74 68.7 £3358*
Mean number of surviving embryos ¥ 1512367 1212553 1242557 1212508 107570
Mean postimplantation loss (%) ¥ 338 407 T4 8.8 59
Mem =5D.

-: No noticeable finding, +: Finding noted,
a) Duanett’s multiple comparison test (vs controt).
b} Wilcoxon’s rank sum test (vs controf): *: p:0.05 **: p<0.01.

Study title: Study by oral administration of KMD-3213 for fertility and early embryonic

development to implantation in rats; Additional study for the assessment by
administration to males

Key study finding: Treatment of male rats with silodosin for 15 days resulted in
decreased fertility at the high dose of 20 mg/kg/day (about twice the exposure of the
maximum recommended human dose via AUC) which was reversible following-a two
week recovery period. No effect was observed at 6 mg/kg/day.

Study no.: 10112, KMD-TX1998-403E01
Conducting laboratory and location: Toxicology Laboratories, R&D Kissei

Pharmaceutical Co., Ltd., 2320-1, Maki, Hotaka, Minamiazumi, Nagano-pref., 399-83
Japan

Date of study initiation: 7 October 1997
GLP compliance: yes
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QAreports: yes (x)no ()
Drug, lot #, and % purity: KMD-3213, Lot No. JH312, 100.1 % pure

Methods
Doses: 0,2, 6, and 20 mg/kg/day

Species/strain: rat, Sprague-Dawley

Number/sex/group: 20
Route, formulation, volume, and infusion rate: oral (gavage) in 0.5%

methylcellulose

Study design:
Period of administration: In males, KMD-3213 was administered for 4

week premating and during the mating period -1(for 16 days). Following a 2-
week recovery period, treated males were mated again for 20 days.

Results

Mortality:

Clinical signs: Ptosis and lacrimation were observed in all the KMD-3213-treated groups
during the treatment period and these symptoms were considered to be due to the

pharmacological effects of KMD-3213.

Body weight: No treatment related effects were observed.

Toxicokinetics:
Dose  (mg/kglday) 0 (Control) 2 6 20
Male
Toxicokinetics
AUCH Y (g he/ml) Dayl Not done Notdcne Not done 866.03
Month 1 Not done Notdone Not done 701.33
Number of animals evaluated 20 20 20 28
Number of animals dead or sacrificed moribund 9 ¢ 0 0 —J

Mean £ 3.D. G=Gestation Day.

a) Stody No. 10026.

Necropsy: No treatment related effects were observed.

APPEARS THIS WAY
ON ORIGINAL
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Fertility parameters : A decrease in fertility was observed in the 20 mg/kg/day group
after mating 1, but no decrease in fertility was observed after mating II, two week after

discontinuation of dosing.

Dose  (mgikgiday) 0 (Control) 2 [ 20
Male

Clinical signs

Eyelid ptosis - + = +
Lacrimation - - + +
Necropsy - - - -
Body weignt? (1) ¥ 43012312 42422272 4509317 4202297
Food consumption  (giday) ¥ 284228 272=235 86£3.0 285x29
Mating I )

Number of Males that mated 20 20 20 20
Number of fertile males 20 20 16 15
Copulation index (%3) © 100.0 100.0 100.0 100,0
Fentility index (%) 9 100.0 100.0 §0.0 75.0%
Mating I

Number of females that mated 20 20 20 19
Number of fertile females 19 19 17 18
Copulafion index (25) ¥ 100.0 100.0 100.0 95.G
Festility index (54) 9 95.6 95.0 850 947
Mea=SD.  G=Gestaticn Day.

No noticeable finding, +: Finding noted.

a) At the final point before mating, b) Duanett's multiple comparison test (vs control), ¢} ¥ test (vs controf): *; p<0.05.

Dose  (mg/kgiday) © (Coatrol) 2 § 20
Female (Untreated)

Mating I

Number of animals evaluated 20 20 20 20
Clinical signs - - - -
Necropsy - - - -
Mean number of corpora futea ¥ 169171 1752201 = 16.5=1.88
Mean number of implantations ¥ 1543750 168177 13.0=4.78
Iniplantation index (%) ¥ 90.8 = 20.60 962428 77.8=2532*
Mean number of surziving embryo ¥ 13.8=361 158177 | 1212456
Mean postiplantatien loss (95) ¥ 37241 6158 69266
Mating I '

Number of animals evaluated 20 20 20 20
Clinical signs - - - -
Necropsy - - - -
Mean number of corpora lntea ¥ 17.3=2.60 16.2= 1.65 16.5=2.18 16.9=1.86
Mean number of implantations ¥ 1612260 153+1.52 15.2=402 1612382
Implantation index (%) 9351224 9442709 . 014+ 20.42 94.3=11.25
Mean aumber of surviviog embryo ¥ 1462277 142=165 14224902 15.06=257
-Mean postimplantation Toss (%) ¥ 93272 67279 63=87 62269

Meoan =SD. G=Gestatica Day.
-2 No noticeable finding.

@) Dumnett’s sultiple comparison test (vs control). b) Wilcoxon’s rank sum test (vs control): *; p70.05.

Study title: Study by oral administration of KMD-3213 for fertility and early
embryonic development to implantation in rats; assessment by administration to

females .

Key study findings: In a fertility study in female rats, the high dose of 20 mg/kg/day
(about 1 to 4 times the exposure of the maximum recommended human dose via AUC)

resulted in estrus cycle changes, but no effect on fertilit

was observed at 6 mg/kg/day.
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Study no.: 10072
Conducting laboratory and location: Toxicology Research Laboratory, R&D, Kissei

Pharmaceutical Co., Ltd. 2320-1, Maki, Hotaka, Minamiazumi, Nagano 399-83, Japan
Date of study initiation: 28 June 1996

GLP compliance: Japanese MHW

QA reports: yes (x)no () ,

Drug, lot #, and % purity: KMD-3213, Lot No. GD231, 99.6% pure

Methods

Doses: 0, 0.6, 2, 6, and 20 mg/kg/day

Species/strain: rat, Sprague-Dawley, SPF

Number/sex/group: 20

Route, formulation, volume, and infusion rate: oral (gavage) in 5 ml/kg 0.5%
methylcellulose

Study design: Dosing from 15 days pre-mating until gestation Day 7

Duration of administration: During the 15 pre-mating days through the mating
period up to gestation Day 7 (in females).

Results
Mortality: No deaths occurred during the study.

Clinical svigns: Lacrimation was observed in the 2, 6, and 20 mg/kg/day groups and
ptosis was observed in the 6 and 20 mg/kg/day groups during treatment.

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

Toxicokinetics:

Doss  (mgkg/day) 0 (Contral) 0.6 2 [ 20

Female

Toxicokinetics

AUCpy Y (ng'hr'ml) Dayt . © Notdcne Not done Not done Not done 1593.73
Month 1 Not done Not done Net done Not doge 531.68

Number of animels evalvated 20 20 20 20 20

Number of animals indeed or sacrificed moribund 4] 0 [¢] 0 0

Meau=5D. G=Gestaticn Day.
a} Study No. 10026.

APPEARS THIS way
ON ORIGINAL
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- Fertility parameters: At 20 mg/kg/day, no effects on fertility were observed.

Dose  (mg/kg/day) 0 (Controf) 0.6 2 3 30
Female

Clinical siens

Eyelid ptosis - - - +

Lacrimation - - = + +
Necropsy - - - - -
Body weight before mating (g) > 2887=152 2034151 292.1=13.6 913=124 2981 =183
Body weight gain during gestation (g) »% 495108 409294 463£10.2 455276 460294
Food consumption before mating (g) 2 202233 20722 201225 2092238 222232
Food consumption during gestaticn (g) 5% 293236 292%3.) 28.523.1 285224 203240
Estrons cyele ® - - - - -
Mean mumber of days prior to mating » 24£13 36=26 28=11 26=10 36%332
Number of females that mated 20 20 20 20 20
Number of fartile females 19 20 20 20 30
Copulation index (%) © 100.0 100.0 100.0 100.0 100.0
Fertility jodex (%) ¢ 950 100.0 100.0 100.0 100.0
Mean aumber of corpora Iutea ¥ 1832231 17.8=2.05 181246 17.8£2.09 18.1£1.93
Mean mumber of implantations * 1672224 16.9=2.80 17.0=3.07 16.7x2.18 1622342
Tmplantation index (%) ¥ 91.6=5.80 94.8 2 11.33 93421122 93.6+6.36 89721754
Mean number of surviving embryo % 15,52 2.44 15.623.17 161=3.11 16.0=1.84 149399
Mean postimplantation loss(%6) b 73x=72 7.2=12.0 54=54 3.6=47 99+150
Meanx S.D.

-1 No noticeable finding. +: Finding noted.

a) At the final poiat before matiag petiod cr at the end of administrati during pericd (G Day 8).

b) Duanett’s muttiple comparison test (vs conrzol), ¢} y_"' test (vs control), d) Wilkcoxon's rank sum rest (vs. control).

Mild estrus cycle changes were observed at 20 mg/kg/day, but not at 6 mg/kg/day.

Dose Estrous cycle (Mean % $.D.)
(mg/ke) Estrus Hetestrus~1 Metestrus~2 Diestrus
Control 0.00 . 3.90 £ 0.72 3.35 + 0,88 7.7 £ 0.91
0.6 0.10 + 0.45 3.80 + 0.70 3.65 = 0.59 7.45 £ 0.69
2 0.00 3.60 £ 0.75 3.40 % 0.99 8.00 + 1.65
6 0.00 3.85 & 0.37 3.60 + 0.50 7.85 * 0.69
20 0.00 3.25 + 1.16 * 3.15 + 0.88 8.60 £ 1.73

*. Significant difference from

control at p<0.05

APPEARS THIS WAY

ON ORIGINAL
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Embryofetal development

Study title: Preliminary study by oral administration of KMD-3213 for effects on
embryo-fetal development in rats.

Key study. findings: A high dose of 700 mg/kg was chosen for the main study since no
toxicity was observed at 600 mg/kg (ptosis and lacrimation was observed at all doses)
and since 800 mg/kg was shown to be lethal in a previous study.

Study no.: 50033

Submission #046, Volume #2, and page #848

Conducting laboratory and location: Toxicology Research Laboratory, R&D, Kissei
Pharmaceutical Co., Ltd., 2320-1, Maki, Hotaka, Minamiazumi, Nagao 399-8305, Japan
Date of study initiation: 22 January 1996 -

GLP compliance:

QA reports: yes () no (x)

Drug, lot #, and % purity: KMD-3213, lot # GTO081, 100.1 % pure

Methods

Doses: 0, 200, 400, and 600 mg/kg

Species/strain: Rat, Sprague-Dawley, SPF

Number/sex/group: 10 females/group :

Route, formulation, volume, and infusion rate: oral, in 0.5% methylcellulose

Study design: administration daily, days 7-17 of gestation

Parameters and endpoints evaluated: body weights, food consumption, corpora
lutea, implantations, live fetuses, embryo-fetal mortality, sex ratio, fetal body weights,
external anomalies.

Study title: Preliminary study by oral administration of KMD-3213 for effects on
embryo-fetal development in rabbits.

Key study findings: 200 mg/kg was chosen as the high dose group in the main study due
to decreases in body weight and food consumption at this dose and lethality at 400

mg/kg.

Study no.: 50034

Submission #046, Volume #2, and page #860

Conducting laboratory and location: Toxicology Research Laboratory, R&D, Kissei
Pharmaceutical Co., Ltd., 2320-1, Maki, Hotaka, Minamiazumi, Nagao 399-8305, Japan
Date of study initiation: 13 December 1995

GLP compliance:

QA reports: yes ( )no (x)

Drug, lot #, and % purity: KMD-3213, lot # GX201 ,

Methods <
Doses: 0, 50, 100, 200, 400, and 600 mg/kg/day
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Species/strain: rabbit, NZW, SPF

Number/sex/group: 5

Route, formulation, volume, and infusion rate: oral » in 0.5% methylcellulose

Study design: daily from days 6-18 of gestation

Parameters and endpoints evaluated: corpora lutea, implantations, live fetuses,
sex ratio, fetal body weight, external anomalies

Results-

Mortality (dams): 3/4 dams in the 400 mg/kg and 5/5 dams in the 600 mg/kg group died.
Multifocal red spots or ulceration of the stomach were observed in some dams that died.

Clinical signs (dams):

Dams (mg/kg/day) .

0 50 100 - 200 400 600
Abortion 1 ‘ 1 2
Loose stool 1 1
Emaciation 1 1 1
Hematuria 1
Ptosis 3 2
Lacrimation 1
Vaginal bleeding 1
Decrease of spont. act. 1
Soiling of inguinal reg. 1
Death 3 5

Body weight (dams): decreased at 200 mg/kg and above

Food consumption (dams): decreased at 200 mg/kg and above

Offspring (malformations, variations, etc.): One fetus in the 200 mg/kg group exhibited
gastroschisis, anury, anal atresia and club foot.

Study title: Study by oral administration of KMD-3213 for effects on embryo/ fetal
development in rats

Key study findings: A NOAEL for embryo-fetal development was judged to be greater
than 700 mg/kg/day when KMD-3213 was administered orally to pregnant rats during the
fetal organogenesis period.

Study no.: 10058 :

Conducting laboratory and location: Toxicology Research Laboratory, R&D Kissei
Pharmaceutical Co., Ltd.

Date of study initiation: 7 March 1996

GLP compliance: yes, Japanese
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QA reports: yes (x) no ( ) _
Drug, lot #, and % purity: Lot no. GTO081, 100.1% pure

Methods : b

Doses: 0, 30, 80, 240, and 700 mg/kg/day 4)

Species/strain: rat — ‘CD(SD) (Sprague-Dawley, SPF)

Number/sex/group: 20

Route, formulation, volume, and infusion rate: oral, in 5 ml/kg 0.5%
methylcellulose solution

Study design: treatment from Day 7 to Day 17 of gestation

Results

Mortality (dams): No deaths occurred during the study period.

Clinical signs (dams): Clinical signs observed during the treatment period, at all dose
levels, included ptosis and lacrimation.

Body weight (dams): No treatment related effects were observed.

Food consumption (dams ): No treatment related effects were observed.

Terminal and necroscopic evaluations: C-section data: No effect of treatment was
observed on the number of corpora lutea, the number of implantations, the number of live
fetuses, the number of dead fetuses, sex ratio or fetal body weights.

Offspring (malformations, variations, etc.): External abnormalities observed included
gastroschisis, oligodactyly of fore limbs and kinky tail in one fetus in the control group,
omphalocele in one fetus in the 80 mg/kg group, and microsomia and vestigial tail in one
fetus in the 700 mg/kg group. Visceral examination revealed a left umbilical artery in 4
and 1 fetuses in the control and 700 mg/kg groups, respectively. No similar abnormality
occurred in the 30, 80 and 240 mg/kg groups. Thymic remnant in the neck was detected
in 5 - 18 fetuses in every group including the control group, and vascular ring and
abnormal origin of the right subclavian artery were found in 1 fetus/litter in the 30 mg/kg
group. The incidences of these abnormalities showed no significant differences between
the treated and control groups. In addition, dilatation of the renal pelvis was observed in 1
fetus in each of the control and 80 mg/kg groups and 2 fetuses in the 240 mg/kg group,
and dilatation of ureter was seen in 1 fetus in each of the 30 and 240 mg/kg groups. The
incidences of these variations demonstrated no significant differences between the treated
and control groups. Skeletal examination disclosed no abnormalities in any fetus in any
group. All skeletal variations observed represented those which typically occur and the
incidence of variation showed no significant differences between the KMD-3213-treated
groups and the control group. The indices of ossification progression (the numbers of
metacarpal bones, metatarsal bones and sacral/caudal vertebrae and the incidence of
retarded ossification) demonstrated no significant differences between the KMD-3213
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treated groups and the control group.
Group and Dose Control Kub-3213 KHb-3213 KMD-3213 KMD-3213
Ong/kg 30ng/kg 80mg/kg 240mg/keg 700mg/kg
(Bxternal anomalies)
No. of fetuses observed 328 299 326 312 299
N%paf fetuses with anomalies(%) 10.3 9 140.3) 10.3)
ypes
Gastroschisis(¥)
Onphajocele(¥) & 0 ?(o. ) 0 )
Bicrosomia(%) 0 0 0 0 1(0.3
Kinky tail(¥) 1€0.3) 0 0 0 ]
Yestigial tail(%) 0 0 0 0 100.3)
Bligodactyly of fore limh(¥) 1€0. 3) 0 0 0 ]
(Visceral anomalies)
No. of fetuses observed 169 167 161 152
N}}}pgi fetuses with anomalies(¥) 17C10. D) T7(4.6) 18(10.8) 10€6.2) 3(5.3
Thymic remuant in the neck(%) 14(8.3) 5(3.3) 18(10.8) 10¢6.2) 74.6)
Abngrmal origin of right subclavian artery(¥) 0 10.7) 0 0 ¢
Vascular rings 0 10.7 0 0 0
Left umbilical arlery(¥) 42. 8 M 0" (A 0.7
(Skeletal anomalies) ’ )
0. of fetuses observed 158 148 158 151 146
Ho. of fetuses with anomalies 0 0 0 0 0
+: Significant difference from control at 9005
Daily Dose (mgrkg) 0 (Conirol) 30 20 240 700
Dams: ) 20 20 20 19 19
Number of pregnant antmals
Eyelid ptosis - + * = *
Lacrimation - = . = -
Necropsy - - = - -
Body weigt gaia (g) 136.0= 164 13852183 141.7=210 14252210 12882211
Food consunipticn (giday) *% 206243 31.0=43 318241 314=39 301=28
Meau number of cotpora Jutea 17.7= 117 174235 182=199 1835 %1.87 17.4=201
Mean number of implantations ¥ 17.221.20 15.8%4.29 17.5=2.14 1752217 163=374
Litfers: ] . 20 20 20 19 19
Number of litters evaluaied
Mean number of surviving ferses ¥ 1642 1.67 1502414 1632241 1642219 15.723.57
Mean implantstion index (%) 9 97.223.82 888 =18.13 96.1:=4.90 9456743 934£18.19
Mean postimplentation loss(%) @ 47 5.1 6.9 6.0 5.5
Mean feral body weight (g)
Male 3.5520.22 3522023 3.63=022 362043 3.682025
Female 336=0.18 3342021 342x0.17 340=032 3482024
Fetal sex ratias (MF) © 105 0.98 0.82 0.95 0.80
Fetal abnormalities: ’
Number of fetus with extesnal abnormality & 1(0.3%) 0 1{0.3%) o 1(0.3%)
“Numbes of fetws with visceral abnormatity @ 17£10.1%) 7 (4.6%) 18 (10.8%) 10 (6.2%) 8 (53%)
Number of fetus with skeleral abnormality © [ (] [1} 0 4}

Mean=SD.
-: No noticeable finding, +: Finding noted.

a} At the end of treatment {Gestation Day 18), b) Dunnent’s multiple comparison test (vs control).

<) Wilcoxon’s rank sum test (¥s control), d) 42 test (vs control).

Study title: Study by oral administration of KMD

development in rats (2)

Key study findings: A NOAEL for embry
mg/kg/day when KMD-3213 was administered orall
organogenesis period. This dose was rou

clinical exposure level via AUC.
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Study no.: 10140

Conducting laboratory and location: Toxicology Laboratories, R&D Kissei
Pharmaceutical Co., Ltd.

Date of study initiation: 17 June 1998

GLP compliance: yes, Japanese MHW

QA reports: yes (x) no ( )

Drug, lot #, and % purity: Lot no. JN301, 100.2% pure

Methods
Doses: 0 and 1000 mg/kg/day bm’)
Species/strain: rat, — CD (SD), SPF
Number/sex/group: 20
Route, formulation, volume, and infusion rate: oral, in 5 ml/kg 0.5%
methylcellulose solution
Study design: treatment on Day 7 to Day 17 of gestation and C-section on Day 20

Results

Mortality (dams): No deaths occurred during the study period.

Clinical signs (dams): Ptosis and lacrimation were observed in the treated group.

Body weight (dams): No treatment related effects were observed.

Food consumption (dams): No treatment related effects were observed.

Terminal and necroscopic evaluations:: No treatment related effects were observed for
mean number of corpora lutea, number of implantations, number of live fetuses,
implantation index, fetal mortality index, fetal sex ratio, fetal body weight or in necropsy
findings in dams.

Offspring: No treatment related effects were observed.

Study title: Study by oral administration of KMD-3213 for effects on embryo- fetal
" development in rabbits :

Key study findings: An embryo/fetal study in rabbits showed decreased maternal body
weight at the high dose of 200 mg/kg/day (approximately 13-25 times the maximum
recommended human exposure of parent drug via AUC). No evidence of teratogenicity
was observed at this dose. Variations of lung lobation were observed at 20, 60, and 200
mg/kg/day and one fetus in each treated group (< 1%, not statistically significant) had a
ventricular septal defect.

Study no.: 10050
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Conducting laboratory and location: Toxicology Research Laboratory, R&D Kissei
Pharmaceutical Co., Ltd. '
Date of study initiation: 8 February, 1996

GLP compliance: yes, Japanese MHW

QA reports: yes ()no( )

Drug, lot #, and % purity: Lot no. GX201,

Methods

Doses: 0, 20, 60, and 200 mg/kg/day

Species/strain: rabbit, Kbl: NZW (New Zealand White, SPF)

Number/sex/group: 20

Route, formulation, volume, and infusion rate: oral, in 5 ml/kg 0.5%
methylcellulose solution

Satellite groups used for toxicokinetics: 5/group

Study design: treatment from Day 6 to Day 18 of gestation with C-section on
Day 28

Results

Mortality (dams): No deaths occurred during the study period

Clinical signs (dams): Four rabbits aborted on Days 22, 25, 27, and 28 in the 200
mg/kg/day group. Emaciation was observed in these and one other dam. In the rabbit
which aborted on gestation Day 25, necropsy showed a black substance adherent to the
gastric mucosal surface, gastric mucosal ecchymosis and red bloody urine retention in the
bladder. In the animal aborting on gestation Day 27, necropsy revealed pleural effusion,
ascites and pericardial effusion. Although one control rabbit had vaginal bleeding on
gestation Day 6, this animal had no abnormalities subsequently and also showed no
abnormality at necropsy.

Body weight (dams): In the 20 and 60 mg/kg groups, no treatment related effects were
observed. Body weight gains were reduced in the 200 mg/kg group, with a significant
difference from the control group after gestation Day 7.

Food consumption (dams): In the 20 and 60 mg/kg groups, no treatment related effects
were observed. In the 200 mg/kg group, food consumption was markedly reduced in
some animals after the start of treatment and the mean food consumption was reduced

" throughout the administration period, with a significant difference from that of the
control group between gestation Day 7 and Day 21.
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Toxicokinetics: (from study no. 10116)

Plasma concentration and AUC in pregnant rabbits treated orally with KMD-3213

Daily Dose (mgikz) 0 (Contsol) 20 - 60 200

Dams:

Texicokinetics:

AUCps ¥ (ng-he/mL): Day 1 Not done 14542 =32.91 785.93 = 280.60 4959353 =1833.18
Day i3 (G18) Not done 209.37 = 69.07 1130.88 £ 210.42 9056.41 = 2267.86

Cas ¥ (mg/mL): Day 1 (G6) Not done 59.21=12.30 369.07 = 11291 2196.73 % 657.80
Day 13 (G18) Not done 103.30=41.19 562.87 211375 3878.66 = 91325

Mean = S.D. G=Gestation Day.
a) Study No, 10116

Terminal and necroscopic evaluations: No effect of treatment was observed on the
number of corpora lutea, the number of implantations, the number of live fetuses, fetal
sex ratio, fetal body weights or placental weights in the 20 and 60 mg/kg groups. In the
200 mg/kg group, fetal body weights and placental weights were sli ghtly lower and
embryo-fetal mortality was higher than those of control group, but no statistical
significance was observed.

Gronp  ¥o. of Ho. of Ho. of No. of ¥o. of  Sex ratlo Fota) body welght(g)

2ad corpora isplantztions tire duad [ Mean + 8.0, ) . Placental wolghi(g)

Dose dans lslea {Mean + $.D.) fetuses fetwses (Wafe/Female) [ Meanx 5.0, }
1

(Nean & 5.D.) [X Meank §,0.]° (Kean % §,0.) (%] * te Fomsle

Control 19 189 164 140 15 0.99 $4.6 & .04 341 + 7.18 5.9 % 1,39
Ong/kg €0.0 % 2.78) (86+£435) (7.8 321 (0.1 (74/715) ’
[84.1 + 20.89)
Kb-3213 19 205 151 142, 9 118 36.7 + 5.48 349 & 5.38 5.6 £ 1,18
20mg/ks (1.8 £ 2.18) (7.9 % 4.08) (7.5 % 3.63) (6.0] ( 77/65 ) : '
173.0 + 32.88)
KuD-3213 19 198 155 147 8 .81 35.8 % 5.84 362 % 7.09 5.6 & 1.3§ -
80ag/ke (10.3 = 1.67) (8.2 % 3.08) (7.7 % 2.3) ([5.2) ( 66/81 )
. 180.0 & 27,37)
KMb-3213 15 159 138 109 30 0,76 ILS & 47T 30.3 & 7.20 5.0 & 9,07
20005/kg {10.8 £ 1.59) .3 & 1,82) (7.3 * 2.22) (21.6] ( 47/82 )

(9
(88.3 + 14.22)

a): {No. of inplantatlons / Na. of corpors tutea} x 100
b): {No. of dead fetwses / Mo, of Implantallons)x 100

APPEARS TH!S WAY
~ ON ORIGINAL
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Offspring: Variations of lung lobation were observed at 20, 60, and 200 mg/kg/day and
one fetus in each treated group (< 1%, not statistically significant) had a ventricular septal
defect.

Group and Dose Control EMDp-3213 kip-3213 KHD-3213
Omz/kg 20m8/kg 60ng/kg 200mg/kg
CExternal anomaldies)
¥6. of fetuses observed 149 142 147 108
_No. of fetuses with anomalies ] 4 0 0
{Viscera] 2nonafies)
No. of felwsas observed 149 142 147 109
" No. of fetuses with anomalles(y) [ 2(1.4) 1{0.7) 10,9
Types R i
Abnormal origin of right subelavian artery(X) [ 1€0.7) 9 9
. Persislest truncus arterloses(X) [ 1(6.7) 1£0.7) 0
Veatricular septal defect(%) 0 10,7} 1(0.7) 1{0.9)
(Skeletal ancmalies) :
No. of fetuses pdserved 148 142 147 109
No. of fetuses with 2nomalies(X) (2.0 32. 1) 1(0. 7 2(1.8)
Types :
Spilt of cervical vertebral arch(X) ¢ 10.7) ] 0
Abnormal number of cervieal vertedrae(%) ] 1(0.7) 0 0
Abnorma} site of thoracie vertebral arch(%) 1{0.7) 0 0 0
Deformity of lheractc vertebral archi¥) 1(6.7) 0 0 [
Fesion of thoraclc vertebral centrae(X) 0 1{0.7) [} 0
Abnormal site of thoracic verledral centra(X} 10.7) 10.7) 0 0
Deformity of thorscic vertebral centra(X) 1(6. 7} 1{o.7) 0 0
Fagion of ribs(¥) 2{1.3) 2(1.4) 0 1€0.8)
Fusion of thoracic snd lumbar vertebral arches(X) ] 1(0.7) 0 0
Absence of fumbar vertebral arch(%) 0. 7) (1] 0 140, 9)
Abnormal site of lumbar vertebral centra(X) 1{0.7) 10.7) ] 1(0.9)
Deforalty of luabar verlsbral centra(¥) 1{0.7) a 0 1{0.9)
Abnormal site of caudal vertebral centra{%) ¢ 0 1€0.7) 0
Group and Dose Control Kup-3213 KuD-3213 KMp-3213
Oag/kg 20n8/kg 60mg/kg - 200mg/kg
(Visceral pxamination)
No. of fetuses observed 149 142 147 . 109
No. of fetwses with variations 0 . 4(2.8)" 1€0.7) 5(4.6)"
Type .
Variatlon of lobation of lung 1] 4(2.8)° 1€0.1) 5{4.6)"
(Skeletal examination)
Ho. of fetuses observed 40 142 147 109
Ko, of fetuses with varfatlons{%) 110(73.8) 124(87. 3) §7(88.0) 89(81.7)
Types :
Cervical rib(%) 2(1.3) 1(0.7) 1. 145.9)
Split of thoracic vertebral centra(¥) 0 10.7) 0 6
Variation of nuaber of lwabar vertebrae(X) 3(2.0) 1€0.7) 0 1€0.9)
Lumbar riblexira)(X) 91¢81. 1) 104(73.2) 69(45. %) B7(81.5)
Lumbar riblrodinentaryl(¥) 1701 4 20014, 1) 22(15, 0} 20(18.3)
Foslon of sternsbrae(X) 2(1. 3) 0 7{(1.8) 2(1.8)
Asyamelry of sternebrae(¥) ] 6(3.5) 10.7) 2(1,8)
Sollt of sternebrae(¥) 1€0.7) 5{(3,5) 2.1 3(2.8)
Progress of ossiflicatlon
Delayed ossiflcation of .
Frontal(%) . 10.7) 1€0.7) 1€0.7) 5(4. 8)
Parlietal(X) 1€0.7) 1€0. 7) 1€0.7) 5(4.6)
SternebraefNo. of ossification <5)(%) 2(1.3) 5(3.5) 10,7 5(4.6)
Sternsbrae{No. of ossiflication <6)(X) 84(22, 8) 24(16.9) 28€19. 1) 34(31.2)
No. of ossified metacarpal® 4.840.2 4.9%9.2 4.8%£0.2 4.740.3
fio. of essified metatarsal™ 4.0%0.0 4.0£0.0 4.0%0,0 4.0%0.0
Mo. of ossifled sacral and casdal vertedrae * 19.50.4 J18.7%0.5 18.5%0.3 19.8%0,7

a); Mean:S§, D,
# : Slgniflcant difference from controf at p<0. 05

141



Reviewer: Laurie McLeod-Flynn NDA No.22206
Daily Dose (mgg) 0 (Contrel) 20 60 200.
Dams: ) 19 19 19 19
Number of pregnant animals
Number of animals dead er sacrificed mosibund 0 0 0 0
Number of animals aborted or with total resorption of Yitter ¢ 0 0 4
Clinical signy
Emaciation - - - +
Necropsy - - - -
Body weight gain (kg) 3 0.25=0.17 0272013 022014 —0.01 £ 0.22*+
Food consumption (giday) 147.1+308 1508 £364 468512 61.1=61.6*~
Mean number of corpera Intea ¥ 99278 10.8=2.15 1032167 10.6=1.59
Mean number of implantaticas ? 8.6=350 7.9=403 8.2=3.08 9.3=162
Likers: = 19 1 19 15
Nuvmber of litters evaluated
Mean number of sorviving fetuses ¥ 78%337 752363 73222
Mean implantation index (%) 84.1220.89 73.0+32.68 88321422
Mean postimplantation loss(%) 9 9.1 6.0 216
Mean fetal body weight (g) ¥
Male 3462604 36.7=348 358564 3152477
Female 341=718 349=538 322709 303720
Fetal sex ratio (M/F) ¥ 099 118 0.81 0.76
Mean weight of placeata (g) B 50=139 56=1.18 5.6=1.34 5.0=097
Fetal abnormatities: .

Jumber of fetus with 1 abnormatity & 0 0 0 0

Number of fetus with visceral abnormality 0 2(1.4%) 1(0.7%) 1(0.9%)
Number of fetus with skeletal abnormaliry 2 3{2.0%) 321%) 1(0.7%) 2(1.8%)

Meaa= SD., - No noticeable finding, +: Finding noied, a) Atihe end of treamment {Gestation Day 19),

b) Dunneit’s multiple comparison test (vs control): **, p<0.01, ¢) Wilcoxon's rank sum test (vs control 3
2y P
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Prenatal and postnatal development

Study title: Study by oral administration of KIMD-3213 for the effects on pre-and
postnatal development, including maternal function in rats

Key study findings: No effects on physical or behavioral development of offspring were
observed when rats were treated during pregnancy and lactation at up to 300 mg/kg/day.

Study no.: 10101 (KMD-TX1999-408E01)

Conducting laboratory and location: Toxicology Laboratories, R&D, Kissei
Pharmaceutical Co., Ltd.

Date of study initiation: 17 August 1997

GLP compliance: yes ‘

QA reports: yes (x) no ( )

Drug, lot #, and % purity: Lot # JH312, 99.8% pure

Methods bl4)

Doses: 0, 10, 30, 100 and 300 mg/kg/day

Species/strain: rat, = CD (SD), SPF

Number/sex/group: 20 females/group, age 11 weeks, 230.5-312.3 g

Route, formulation, volume, and infusion rate: oral (gavage) in 5 mlkg 0.5%
methyl cellulose solution

Study design: Dosing was from Day 7 of gestation through Day 20 of lactation

Results .
Fo in-life: In the 300 mg/kg dose group, 1, 4 and 1 dams died on days 21, 22 and 23 of
gestation, respectively. Three of the dams died during delivery on days 22 or 23 of
gestation. Ptosis was observed in all the KMD-3213 dosed groups on day 7 of gestation
and after. Lacrimation was observed on day 9 of gestation in the 300 mg/kg dose group.
Lacrimation was also observed in the late gestation period in the 10, 30 and 300 mg/kg
dose pups. The above findings were observed also in the morning following treatment in
a few dams. In one dam treated with 300 mg/kg, mucous stool was observed on day 22 of
gestation. No dams died during lactation. Ptosis was observed in a few dams treated with
30 and 300 mg/kg on days 0 to 2 of lactation. A dam in the 300 mg/kg dose group had
staining around the eyes on day 2 of lactation. No treatment related effects on body
weight were observed. In the 300 mg/kg dose group, there was one dam with abnormal
delivery that had been confirmed to be littering in the afternoon on day 22 of gestation,
but had fetuses in the abdominal cavity in the morning on day 24 of gestation. In the 100
mg/kg dose group, there was one dam which had been noted to have vaginal bleeding
from the morning through the afternoon of day 23 of gestation, but the presence of pups
could not be confirmed even on day 24 of gestation. Total litter loss was observed in2
dams (on days 1 and 2 postpartum), 1 dam (on day 3 postpartum) and 2 dams (on days 1
and 3 postpartum) in the control, 30 and 300 mg/kg dose groups, respectively. At
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parturition and during lactation, poor postpartum nursing and poor nest building were
observed incidentally in the control, 30, 100 and 300 mg/kg dose groups. Although no
effects on body weight of dams were observed, slight effects of food consumption during

the lactation period were observed.

Daily Dose {mgikz) 0 {Control) 10 30 100
FpFemales: 20 20 20 19 20
Number of pregnant anisals

Clipical signs

300

Eyelid ptosis - +
Lacamation :
Necropsy

Stemach; Bleeding fesion - - - - +¥
Body weight gain during gestaticn (g) V9 1765+ 277 1749 =187 1723175 1697 =31.2 185.1=16.6
Body weight gain dining lactation (g) %9 4892215 5022110 1662127 4152161 4442225
Food consumption during gestation {g) <) 28640 288227 287229 301233 2882235
Food consumpticn during lactation (g) %% 8552103 $19=73 20.8=77 76.5=10.6% 760=13.9%
Mean duration of gestation (days) @ 222x04 22.0=0.5 219=03 2182049 21905
Abnormal parturition [\ 0 0 0 19
Mean = SD.

-2 No noticeable finding, +:Finding noted.
3} Observed inall of dead animals, b) At the fina} point during gestaticn or lactation period, ¢) Duanest”

s multiple comparison test (vs control); *: p<0.05,
d} Except for one dam for which no birth offspring was confirmed, ) A dam thar had 0ot yet completed delivery by Gestation Day 24.

Food consumption by dams during the gestation period:

50 ~o— Control

~o- PB-3213  i0ag/ig
s “a— QP-9213- Hngfke
ol 003 g
= -0~ KMD-3213 300nz/kg
& . .
g%} ® p<.05 {significant difference rom cantrol} -
5
=20 jod %
g % — .
2
~ 25 /
&

I
zﬂ -
15 F

T - Treatment period
10
o12345s'zs9x011121314151517131920

Days of gastaion

Food consumption by dams during the lactation period:
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100 ~o= Control
" ﬁ —— DD-3213  10mg/ig
—dr EHD-3213  3lmg/kg
L =& EHD-3213  1D0mg/Xg
—- 70 b -0 KHD-3213 300mgfkg
= 3: pd.05 (signiticant difference fron oontml;
g 60t *#: p<0.08 (significant differenca from cootrol
] .
T
g
¥ Y
[
30 L
m L
0 n period 1
o A A s 2. ry L -‘ e L 2 i I e 1, 2 2 2
0 1 2 3 4 5 5 T 8 9 W I 12 13 M 15 16 17 18 19 2 2

Days after delivery

AQOD o1aissod 1584

Daily Dose (mgfkg) 0 (Control) 10 30 100 300
Fy Litters (b?foxe weaning): 2 2 20 19 3
Nuauber of titters evaluated
Mean nuniber of implaniations ¥ ¥ 16519 17272 1.6
Mean number of live-bom pupsilitter ¥ 13.6£35 . 13347
Mean stiltbom rate (%) 9.1%20.7 3873 167245
Delivery index (%) 9 100.0 100.0 100.6 100.0
Bith index (%) ¥ 8262196 90.4=9.1 890.1=10.4 7512260
Postnatal survival rate on Day 4 after bisth (%) % $7.0=309 97364 0172222 7962395
Postaata] survival rate to weaning (%) ¥ 99329 100.0= 0.6 100.00.0 100.0 = 0.0
Bixth body weight (2) ¥ Male 66207 64:03 65206 63203
Female 6.2=0.6 62=08 6105 6.0=03
Pup sex rarios at birth (M/F) 9 1.0t 0.93 114 1.06
Clinical signs of offspring - - - - -
Neeropsy of offspring - - - - -
Pirysical development 39 - - - - -
Mean =S.D.
-: No noticeable finding.
a) Dunneit’s multiple comparison test (v3 control), b) Wileoxon's rank sum test {vs centrol), c) f test (vs control).
Daily Dose (mg/kg) 9 (Control) 10 30 100 300
?u.t:{;le: gﬁ:f;ee‘?a?ui):ed after weaning per litter 18 20 19 18 u?
Nusber of animals dead or sacrificed moribund 0 0 [ 0 [
Clinical signs - - - - -
Necropsy - - - -
Body weight ¥ (z) ¥ 469.5 =294 487.9=30.8 4734279 48242443 46922277
Preputial separation 9 - - - - -
Sensory function » - - - - -
Motor activity - - - - -
Learning and memory R - - - - -
Mean number of days prior to mating ¥ 26=19 32=17 55224 33220 44242
Number of males that mated 17 17 15 18 10
Number of festile males 16 16 13 7 9
Copulatica index (%) 9 944 85.0 789 100.0 100.0
Fentitity index (34) © 911 94.1 86.7 944 90.0
Mean = $D.
-2 No noticeable finding.

a) Dunnet's multiple comparison iest (vs control), b)) Wilcoxon's rank sum test {¥s ccatrol), ¢) f test (vs control).
d) At the final point before maiing period (Day 70 of birth), €} Reproductive ft

5

P

was

using Is from 10 littess.
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Daily Dose (mg/kg) 0 (Control) 10 30 100 300
g}u}:;:l:f(;ﬁ: :ﬁhm;:zzl after weaning per litter 18 » B4 18 o
Nomber of animals dead or sacrificed meribund 0 0 0 0 0
Clinical signs - - - - -
Necropsy - - - - -
Body weight before matiag ? (g) ¢ 29182258 29465325 28584309 28342306 29412255
Body weight gain during gestation ? (z) 9 93.6=16.5 9214121 92.7=116 96,1287 99.0=15.5
Food ption dusing gestation ™ (g) 9 303x42 280227 295227 302266 316244
Opening of vagina ¥ - - :

Sensory function ¢
Motor achvity ¥

Learning and memory 3 -

AdoD ojaissod 1sed

Mean number of days prior to mating ¢ 26=19 32%17 35=24 33220 dd4=42
Numbar of festite animals 16 16 13 17 9
Mean number of corpora lutes ¢ 16.6=2.63 179=198 173=1.75 17.6=133 180258
Mean number of implantaticn 9 1442494 16.6=1.46 160=212 17.02137 1715252
Mean iplantation rate (%) $5.6=24.91 9292843 925=7.04 96.7=3.86 951521
Copulation index (%) & 94.4 $5.0 789 100.0 100.0
Fentility index (5) ® 94.1 94.1 86.7 944 90.0
Fa litters: .
Mean number of surviving embryolitres 1282577 1532185 15.0=1.83 1612216 161+242
Mean postimplantation Tess(%) 105217 80=438 5071 58=88 5759
Mean=SD..
-: No noticeable finding.
a) At the finaf point before mating (Day 70 of birta), b) At the final point of gestation pericd,
c) Duaneft’s multiple comparison test {vs control), ) 1’ test {vs coatrol), &) Wilcoxon’s rank sum test {vs coatrol).
Fo necropsy:
Females (mg/kg/day)
0 10 30 100 300
Number of dams observed/pregnant 20 20 20 19 20
Died during gestation to delivery 0 0 0 0 6
__stomach, focal hemorrhage 6
__stomach, erosion 2
__.stomach/cecum, watery contents 2
__liver, congestion 3
__liver, white spots 1
__adrenal gland, slight swelling 1
kidney, congestion 1
Sacrificed at delivery 0 0 0 1 1
uterus, wound (conceptus in abdomen) 1
Sacrificed during lactation period 2 0 1 0 2
_ mammary gland, slight immaturity 1 1
Number of delivered dams 20 20 20 19 13
Number of liveborns (average % / litter) 13.6 14.9 14.9 14.1 13.3
No. of implantations (average %/ litter) 16.6 16.5 16.8 16.1 17.7
Birth index (liveborn/implantations) x100 | 82.6 90.4 89.1 84.3 75.1

F, physical development: No treatment related effects on survival, body weight,
abnormalities, pinna detachment, eruption of incisors, separation of eyelids, vaginal
opening, or cleavage of balanopreputial gland were observed. One fetus with anury and
anal atresia was observed in 10 mg/kg dose group. Although slightly lower values for the

4-day viability index were observed in the 300 mg/kg dose group, the difference was not
statistically significant.
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F behavioral evaluation: N=4 animals/sex/litter
Open-field performance F1 males (mg/kg/day)

0 10 30 100 300
Ambulation 35.6 38.0 33.9 40.6 50.3*
Rearing 8.5 12.1 8.0 8.4 10.0
Grooming 0.1 0.3 0.3 0.2 0.4
Defecation 0.9 1.0 1.2 1.1 0.5
Urination 1.3 1.2 2.1 1.8 2.1
Open-field performance F1 females (mg/kg/day)

0 10 30 100 300
Ambulation 39.9 44.4 40.5 52.8 472
Rearing 13.7 14.3 11.9 17.4 13.9
Grooming 1.2 0.2 0.2 0.6 0.2
Defecation 0.5 0.4 0.5 0.6 0.3
Urination 0.9 1.2 1.3 1.0 1.1

F) reproduction: No treatment related effects were observed.

2.6.6.7 Local tolerance

KMD-3213: Intramuscular local irritation study in rabbits (20021F005, 13 February
2002, GLP). KMD-3213 was injected into the vastus lateralis muscle of rabbits. The
local irritation was compared with those of physiological saline and 0.425 and 1.7 vol%

acetic acid by gross and histopathological examinations on Days 2 and 14.

On day 2, very slight or moderate hemorrhage and very slight or slight white

discoloration, along with very slight or slight necrosis of the muscular fibers, was
observed in the muscles treated with KMD-3213. Slight hemorrhage and slight or
moderate white discoloration, along with moderate or severe necrosis of the muscular

fibers, was observed in the muscles treated with 0.425 vol% acetic acid. Nearly complete
recovery of gross and histopathological lesions was evident on day 4 for both treatments.
No abnormalities were evident on day 14 for injection of physiological saline. The local
irritation of KMD-3213 was classified as Grade 2: local irritation less severe than that of
0.425 vol% acetic acid on both Days 2 and 14, but more severe than that of physiological
saline on either day.

APPEARS THIS WAY
Ok ORIGINAL
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2.6.6.8 Special toxicology studies

In vitro hemolysis study with human whole blood (2002IF006, 2002, GLP). Ata
concentration of 0.2 mg/ml in peripheral blood from healthy male volunteers, no
hemolytic potential was detected, as measured by discoloration, turbidity, or hemolysis
rate.

In vitro study of inhibitory effect on trypsin. v

Report title: In Vitro Trypsin Inhibition Study of KMD-3213 on Trypsin
Enzyme type: Trypsin (derived from bovine pancreas) Study No. 10281
Base: Ac-Arg-pNA Test Article: Silodosin

Vehicle: 0.1M physiological saline solution of citric acid

GLP Compliance: Yes

Positive control: Monohydrate of hemisulfate of leupeptin

Date of Treatment: September 19, 2002

Special Features: None

Test substance Dose (4 g/mL) % of Control 1C50 (u g/mL)
Control 0 100 -
silodosin : 0.001 102

0.003 109

0.01 105

0.03 110

0.1 112

0.3 111

1 117

3 120

10 134

— : Not calculated.

In vitro study of inhibitory effect on papain.

Report title: /n Vitro Papain Inhibition Study of KMD-3213 Study No. 10282
Enzyme type: Papain (derived from papaya latex) Test Article: Silodosin
Base: Ac-Phe-Gly-pNA GLP Compliance: Yes

Vehicle: 0.1M physiological saline solution of citric acid

Date of treatment: September 20, 2002

Positive control: Monohydrate of hemisulfate of leupeptin

Special Feature: None

Test substance -Dose (p g/mL) % of Control ICs50 (p g/mL)
Control 0] 100 B
silodosin 0.001 100

0.003 100

0.01 101

0.03 100

0.1 99.3

0.3 100

1 99.3
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3 100
10 100
Test substance Dose (p g/mL) % of Controt ICso (p g/mlL)
leupeptin 0.001 95.7 . '
0.003 91.4
0.01 76.1
0.03 40.2
0.1 7.64 0.0245
0.3 - 3.16
1 1.66
3 1.33
10 ' 1.16
Blank 0 - -

Study title: Silodosin: Evaluation of in vitro phototoxicity on Balb/c 3T3 fibroblasts
using neutral red assay. '

Key study findings: A small increase in phototoxicity over control (classified as a
“probable” level of phototoxicity) was observed in the presence of silodosin.

Study no.: 2720/1-D6173

Conducting laboratory and location: - - - ~ b(4)
Date of study initiation: May, 2007

GLP compliance: yes

QA reports: yes (x) no( )

Drug, lot #, and % purity: Silodosin KMD-3213, batch number T02090505, 100.1% pure
Formulation/vehicle: 1% DMSO in PBS

Methods

Silodosin was assayed in the Neutral Red uptake assay in the presence and absence of
UV-A light. Chlorpromazine was used as a positive control. The cultures were treated for
1 hour at 37°C prior to irradiation. One set of plates were exposed to 5 J/em2 UV-A and a
second set of plates were kept in the dark for the same period. After irradiation, the media
was aspirated from each well, cells washed with a suitable volume of PBS, and finally 0.2
ml medium was added to each well. The plates were then incubated for 20 + 2 hours at
37°C in a humidified atmosphere of 5% CO2 in air. -

Doses:

Experiments 1, 3 and 4:

Silodosin; +UV-A: 0.3160, 1.000, 3.160, 10.00, 31.60, 100.0, 316.0, 1000 pg/ml
Silodosin; -UV-A: 0.3160, 1.000, 3.160, 10.00, 31.60, 100.0, 316.0, 1000 pg/ml
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Experiment 2:
Silodosin; +UV-A: 49.87, 69.32, 96.36, 133.9, 186.0, 258.8, 359.7, 500.0 ug/ml
Silodosin; -UV-A: 49.87, 69.32, 96.36, 133.9, 186.0, 258.8, 359.7, 500.0 pg/ml

Experiments 1-4:
CPZ,+UV-A: 0.1, 1, 10, 100 pg/ml
CPZ, -UV-A: 1, 10, 100, 1000 pg/ml

Results: A small increase in phototoxicity over control (classified as a “probable” level

of phototoxicity) was observed in the presence of silodosin. %

’ Experiment | Test article 1Cs absence of | ICq presenceof | PIF Valne a

- ' | UVeA (ugimly | UV-A (pgiml) BU

I Stladosin 315,786 144555 2307 a

P ! Chlorpromazine 45862 | 098p 46,737+ o

2 Sitodosin ¥ 66.023 R o
o Chiorpromazine 55.675 662 33409

3 Silodnsin 263145 73.801 1.567 Q

Chlorpromazine 39.497 0976 40,960+ S

4 Silodosin 396.292 99.670 3.976 <
Chlorpromazine 40.902 -~ Laad 28,3254+

- Value could 0t be calouluted
Fsitmaed PIF
IR > 6, thesslon: posilive conool FESPORSE WA azcentabls.
Study title: Single dose oral (gavage) phototoxicity evaluation of silodosin in hairless
mice '

Key study findings: In a single dose oral (gavage) phototoxicity evaluation of silodosin
in hairless mice (N=6), only mild erythema was observed after 4 hours simulated sunlight
exposure at high silodosin exposure levels.

Study no.: ONY00026

Conducting laboratory and location: - T b(4)

Date of study initiation: 6 May 2008

GLP compliance: yes

QA reports: yes (x) no () -
Drug, lot #, and % purity: silodosin KMD-3213, lot number KMD060781, 99.9 % pure
Methods: In male and female — SKH1-A7 hairless mice the following doses were b(4)
administered; 8-Methoxypsoralen (8 MOP) was administered as a positive control.
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Male Mice
Formulation ] UVR Exposure
Interval Between
Formulation
Dosage Insttumental | Administration and
Dosage Concentration | Volume UVR Dose UVR Exposure
Group | Descriptor (mgke) (ong/m1) (mL/kg) | Route (MED) {Hours)
1 0 (Vehicle) | 0 (Vehicle) 0 5 oral 0.5 4 £ 15 minutes
2 sitodosin 20 4 5 oral 0.5 4 £ 15 minutes
3 silodosin 100 20 5 oral 05 4+ 135 minutes
4 silodosin 500 100 5 oral 0.5 4+ 15 minutes
5 §-MOP 50 5 10 oral 0.5 1 £ 15 minutes
MED -Minimal Erythema Dose (a UVR dose adequate to elicit a barely percephible response 1n skin),
Female Mice
Formulation UVR Exposure
Interval Between
Formulation
Dosage Instrumental | Admunistration and
Dosage Concentration | Volume UVR Dose UVR Exposure
Group | Descriptor {mg/ke) (mg/mL) (mL%g) | Route {MED) (Hours)

1 0 (Vehicle) | 0 (Vehicle) 0 5 oral 0.5 4+ 15 minutes

2 silodosin 60 12 5 oral 0.5 4 £ 15 mmutes

3 silodosin 150 30 5 oral 0.5 4% 15 minutes

4 silodosin 400 80 5 oral 0.5 4+ 15 munutes

5 3-MOP 30 5 10 oral 0.5 1 £ 15 mmutes

MED —Mimnimal Erythema Dose {a UVR dose adequate to elicit a barely perceptible response in skin).

The mice were administered formulations orally via gavage once. For UVR exposure, all
mice were lightly anesthetized via intraperitoneal injection of chloral hydrate in
deionized water, 60 mg/mL, approximately 0.15 mL/mouse, and then positioned on
plastic tubing with laboratory tape. An aluminum foil mask was placed over each animal
before UVR exposure. The mask had a single hole with a diameter of approximately 1.3
cm (1.3 cm®). The hole in the mask was placed over the mid-dorsal area. UVR exposure
began approximately 4 hours after completion of formulation administration for Groups 1
through 4 and approximately 1 hour after completion of formulation administration for
Group 5. The UVR exposure duration was 30 + 5 minutes for all groups.

The source of irradiation, a 6.5 kw long-arc xenon water-cooled lamp, was used to
simulate mid-latitude summer sunlight. One filter —————— 1 mm
thick) was used to attenuate mid-range ultraviolet radiation (UVB), and an instrumental
dosage of about 0.5 MED was delivered.

Checks for viability were conducted at least twice daily. Clinical observations were
performed at least weekly during acclimation and at least once before formulation
administration. Mice were monitored constantly until recovery from anesthesia. Mice
were individually examined immediately after formulation administration, approximately
60 minutes, 4 hours, 1, 2 and 3 days after the completion of UVR exposure for general
appearance and signs of skin responses. Body weights were recorded at least weekly
during acclimation and daily on Days 1 through 4. All mice were sacrificed and discarded
without further evaluation at the completion of the study.
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Results:

In male mice, a single oral administration of silodosin at a dosage of 500 mg/kg elicited
cutaneous reactions indicative of phototoxicity after simulated sunlight exposure. In male
mice, a single oral administration of silodosin at dosages of 0 (Vehicle), 20 and 100
mg/kg did not elicit skin reactions indicative of phototoxicity. At 4 hours after simulated
sunlight exposure in male mice administered the test article formulations, erythema grade
1 (barely perceptible light redness) occurred in 1 and 3 mice administered the 100 and
500 mg/kg test article dosages. Erythema in a single male mouse in the 500 mg/kg dosage
group persisted at one day after light exposure. Excessive hair growth, a common
observation in this test system, occurred in a single male mouse in each of Groups 2 and
3. No other skin reactions occurred in male mice administered the test article
formulations.

At 4 hours after simulated sunlight exposure in female mice administered a single dose of
test article, erythema grade 1 occurred in 1, 2, 2 and 5 mice administered the 0 (Vehicle),
60, 150 and 400 mg/kg test article dosages, respectively. Erythema in a single female
mouse in the 400 mg/kg dosage group persisted at one day after light exposure. Erythema
in the mice in the 400 mg/kg dosage group: 1) was dosage-dependent; 2) affected 5 of 6
mice, and 3) the skin reaction persisted into the day following light exposure in one
mouse. Erythema in 2 female mice in each of the 60 and 150 mg/kg test article dosage
groups 1) affected only 2 mice in each group; and 2) was transient. Erythema in a mouse
in the vehicle-treated group was limited to a single mouse and was transient. Excessive
hair growth, a common observation in this test system, occurred in a single female mouse
in each of Groups 3, 4 and 5. No other skin reactions occurred in female mice
administered the test article formulations.

In mice orally administered the comparator article, 8-MOP, skin reactions indicative of
phototoxicity occurred in all mice and included erythema, edema and scab.

APPEARS THiS WAy
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- SKIN REACTION AND CLINICAL OBSERVATIONS — SUMMARY — MALE MICE

GROUP 1 Z 3 4 3
DESCRIPTOR VERICLE SILODOSIN SILODOSIR SIIODCSIN g-YCP
DOSAGE (MG/XG)a 0 (VEHEICLE) 22 180 306 50
UYR EXPOSURE {MED) o.s 8.3 Q.35 Q.5 0.3
INTERVALS (EOURS)b 4 4 4 4 1
MICZ TESTED 6 6 & 3 3
UNSCHZIULED SRLCRT ic g 3 9 g
DRYS 1 THEROUGE § OF STUDY:
7N 8 90 15 1 47 3 is? ©
78} D/ 5 o/ & 67 £ 167 €
87 9 L Z A 78 o/ & 8/ €
COLD TO IOULE i/ 8 o ¢ o/ D il 0/ 9
WHOLE Z0DY: EYCESSIVE HAIR GROWTH G/ D 47 L L7 A o/ & 97 @
RTION ~ MCDERRTZ 17 i¢ a9 5 8/ 9 7] e/ 6
FLANX: LUMP(S) it ic e 3 s 0 L] w0
AL NIMBER OF OBSIRVATIONS/NUMBER OF MYCE WITh OSSTRVATION
LED = HEINIMRL ERYIHEME [O) 3-HOP = G-METHOXYPSORALEN
a. Forpelation administration and UVR exposure occurred on a2y 1 of avudy.
b. Approximavs interval betwesn formulation adminiatration and TVR exposure.
€. Meouse 1401 was sacrificad on day 2 cf atudy due to advarss ciinical observations.
GROG? . 1 3 4 5
DISCRIPTOR VERZCLE SILOTOSIN SILCDOSIN —~MoP
& ¢ (VERICLE} 26 140 S99 59
2.5 2.3 0.5 C.5 «.3
3 4 4 1
MECE TZSIZD £ 5 a é €
UNSCEEDULED SACHIF ic Q9 Q o Q
DBY 1 OF STOIY
XO ADVERST FINDINGS
a7/ ¢ 6/ 0 10z 37 3 §f 8
TMMEDTATELY FOLLOWING FORMULATION DOSAGE .
¥HOLE BORY: EXCESSIVE HAIR GRORNIH 97 9 17 1 iy G/ 3 s 9
1 FOUR FOLLOWING UVR ZXPCSURE
WHOLE 30D¥: ZHCESSIVE HAIR GROW 3 4 11 171 G/ 2 [
COLD TO IOUCH ¥ 5 97 9 3 8 17 1 g7 9
4 EOTRS FOLLOW GVR ZXPOSTRE
WHOLE 20DY: ENCESSIVE HAIR GROWIR 8/ © 7 1 1 e/ 0 [V

AdoD s|qissoq yseg

MICE WITH OBSERVATION

THOXYPSORRLEN

trred on day 1 of study.

Xposure,

ical cbservacions,

B7¥ = TOTAL KUMBER OF CBSERVATION
HED = MINIMAL ZRYTHIMA DOSE
a. Formulation administration and TVR exposuze oo
b. Appro interval betwesn formulation administration and IR
¢. Mouse 1401 was sacrificed on day I of study due o adverse cl
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GROUP b3 Z 3 i 5
DESCRIPTOR VERICIE SIZODOSIN SITODOSIN SILODOSIN 8-30F
DOSRGE (HG/KG)a © (YZRICLE) 168 500 50
UVR ZLPOSURE (MZD} 3.5 3 0.3 g.3
INIZRVALS (HOURS)b + 4 4 i
MICE TESTEID € é & Z €
UNSCREDILED SACRIFICT ic 2 ¢ q 0
DAY 2 OF STULY:
SXIN RERCTION 0B5E!
5IIE 1:
EDEMA: GRADE i 87/ 9 [ of 0 Gr 4 LI
ERYTHEMA: GRADE 1 9/ 9 87 G of 4§ ir 1 3/ 3
CLINICAL O3SZRVATIONS:
WEOLT BODY: ZNCTSSIVE HAIR GROWIH 8/ & ir 1 17 3 0/ g a7 0
DEXYDRATION - MODERZIZ 1/ ic Zr 0 0/ ¢ R L7
RIGHT FLANK: LUME(S) LY T e/ 172 1) as 3 ¢ 0
B/% = TOTRL ZR CF OSSERVAIICNS/NUMBER OF MICE WITH C3SERVATION
MFD = MINIMAL TRYTHEMA DOS: 9-MOF = B-METHOXYSSORALEN
a. Formulaticn administracion and UVR expesure cccurred on day 1 of scody.
b. Approximate interval between formulation admimistraticn and UVR. exposure.
<. bouse 1401 was sacrificed on day Z of study Gue to advarze clinical chservations.
GROUP i 2 2 E 5
DESCRIPTOR SILODGSIN SILODOSIN SILODOSIH 8-M07
DOSAGE (MGsKG)a 20 100 596
UVR ZXPOSGRE {MEL} 2.5 ¢, 0.8 .3
INTERVRIS {3OURS}b 4 4 3 4
MICE TESTED € & 8 g 8
CHEDULED SACRIF ic o G ¢ [}
DAY 3 OF S7TDY:
S¥IN REACTION OBSERVA
SIIE i:
ERY¥THEMA: GRADE i o ¢ 9/ 98- LI o/ 9 i/ 4
ZDEHA: GRADE i o/ & s 9 DI [T Z/ 2
9/ 6 L] v 38 o7 o 4 4
%, QBSERY REH
WROLE B0DY: ZNCZSSIVE RAIR GROWIH 57 ¢ i/l 17 1 8/ 0 G/ 9
WN = AL MUMBER OF CBSIRVATIONS/MUMBER OF MICE i OBSERVATION
¥ED = MINIMAL SRYTHEMA DOSE A-MOP = G-UETHOXYPSORALEN
2. Tormulation administraticn and UUR exposura ogcurred cn day i of atudy.
. ZEpproximate interval b formilation administracicn and UVR expssure.,
€. Mouse 1401 was sacrificad on day 2 of srudy dus to adverse clinical obaervationa.
GROTP 2 3 3
DESCRIPTOR SILODOSIN SIILDOSTH SILODOSIN
DOSAGE (MG/RG)a 23 199 509
TVR ZXPOSTRE (LED) £.5 4.5 g9.5
INTERVALS ({EOURS}D 3 4 4
HICT TESTED g [ g (3 €
UNSCHEDULED SLCRIFICE le ] < il G
DAY 5 OF STUDY:
SXIN REACTION OBSE!
SITE 1:
SCA3 o 0 §7 9 5/ 9 9/ 0. LT 3
ERYTHIMA: FGRADZ 1 a4 @ e/ 3 37 ¢ [LYNNY] 2/ 2
LLINICAL OBSERS
WHOLE S0DY: IR GROWIE [ 7] 7 1 17 3 [T ] LA
B/N = TOIAL NUMBER OF OBSERVATIONS/NUMSER GF MICE ZRVATION

KED = HIN
a. i,
b.

e

IMAL E-HOP = 8

and U/R e

sure occurred on fay i of &
rEuiation administracica and TVR ex;
2 of study due to advarse clinica
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SKIN REACTION AND CLINICAL OBSERVATIONS SUMMARY, FEMALE MICE

GROGP z . 2 i
DESCRIPTOR SILODOSIN SILODOSIN SILODOSIN
DOSKGE (MG/KS)a &0 136 460
UVR ZXPOSTRE (MED) 3.3 8.5 0.3
I WALS {20TRS)b 4 4 E 4
TESIT € & [ & [
D] ic G a ) 0
Z 1z
sCazs L7 9 9 g/ 2 9 & 1z2r 3
ERYTHEMA: GRADE @ /oL 2; 2 27z 8/ 3 e &
IDDNAE:  CRADE 1 8 6/ 9 37 & 9/ @ 3/ 3
GRADE 2 47 0 8/ 4 87 2 ar 9 3 3
CLINTCAL OBSERYATIONS:
WHOLE BODY: ZINCEZSSIVE HAIR GROWIH e 0 9% Q 4 1 4/ 1 17
COLD TO TOUCH 3 i/ 1z 17 1 [ ] G %
LOWER ME 3/ 9 9/ 4 /1 ;9 72 ]
I8 ) ic 9 ¢ 9 ¢ or 4
RIGET FLAMK: LEMP(S) e/ 9 i/ ic 4 ¢ G/ @ 0r 4
XN/F = TOTML NGMBIR OF OBSZRVATIONS/NDMBIR OF MICZ RITE OBSIRVATION

Pt MINTMAT. SRYTHEMA DOSE 8-MO0F = S-METHCKYPSORAL:
a. Formulaticn acminissration and UVR eXposure occurrad on day i of svudy,
5. hppzonimaze interval between formulation administration and OVR axposure,
C. Msuse 1440 was sacrificed on day 2 of study due to adverse ci

tcal observatvions.

GROUD

DESCRIPTOR SILOgOSIN N SIDO;OSIH
DOSAET (M3/KGra s &G 400
TVR ZXPOSURE ({}ED} 9.5 8.5
INTERVALS (EOGRS)b 4 £
MICE TESTED € & [ € Z
URSCETDILED SACRIFICE ¢ ic a El 9
SHIN REACTION OBSERV.
1 HOUR FOLLORING UVR SXPOSURZ: KO ADVERS
4 HOURS FOLLORING WWR IXPCSURE:
GRADZ i VS 27z 2/ 2 5/ 8 L7
FATIONS:
TMEDIATELY FOLLOWING FORMULATION DOSAGE
WHOLE 20DY: EMCESSIVE HAIR GROWTH 97/ 0 or ¢ LYAE 171 1/ 1
QYR FOLLOWING UVR TYOSTRZ:
WilOLZ 30D E¥CESSIVE EAIR CRONTH LT ¢/ & iz 2 2 /i
COLD TO TOUCH ir I ir e i/ 1 or 2 R T ]
4 HOTRS FOLLOFRING GVR EZPOSURT:
WEOLE 30DY: EXCTSSIVE HATR SROWTH 9 D 5/ & 7 1 /1 17 1
LOWZIR MIDLINE: PORPLE 9/ 0 (7] LY 3 of 9 [FZENY)

N/N = TOTAL MUMBER OF OBSIRVATIONSWUMBER OF MICE NI 4 OBSIRVATION

MED = MINIMAL EZRYTHEMA DOSE 8-MOP = B-METHOXY¥PSORALEN

a. Formulaction administration and OVR &xposure cccurred on day ! of study,

b. Approximate interval batween formalazion administratien and UVR axpesure.

T. House 1430 was sacrificed on day 2 of soudy due vo adverse clintcal ckbservatices,
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erow? z 3 4 5
BESCRIPTOR SILODOSEN SILCDOSTN SELCROSIN 2-%00
DOSAGE (M/KG)a 59 155 400 50
OVR EZAPCSURE (MED) 5 e.3 .5 0.3
INTERVALS (2OURS)b 4 2 s
MiCE TESIER 5 P A € 5
UNSCREDULED SACRE ° 1z ? 9 2
DAY 2 OF STODV:
SXIN REACTION OBSERVATIONS:
e o ;s o/ 9 ot 7 3
0 o o e or 9 6/ o 3 3
Y 8 © Y s 6 373
RHOLT 30Df: IRCEISSIVE AAIR GROWTA 9 % LY 1701 1701 o/ 8
DERYDRATION - MILD % o 1/ e LT 5/ 0 [y
T FLANM:  LOME(S) % o 1/ 1e a2 57 ¢ w9

/% = ICTAL NUMBER OF OBSERVATIONS/NUMBEIR OF HICE WITE O
MED = WINIMRL SRYTHEM} DOSE 9-HOF = 3-METHOXYPS

a. TFormulavion administration and UVR BXposure Sccurred on day i of study.

b. ZApproxica interval between formuiation adpintatraticn and UVR =rposure.

a3 sacrificad on day 2 of study due e adverse ciinizal shaarvations.

BSERTATION

GROUP 2 5
DZSCRIPIOR SILODOS: SILCTO! 8202
€0 1 50
UVR EZPCS {MEDY .2 3 0.5
INTZRVALS (HOURS)b 4 4 1
HICE £ & 3 @ 13
UNSCHEDULED SACRIFICE AU ic 3 [] Q
DAY 3 OF STUDY:
SKI¥ RZACTION OBSTRYATIONS:
St BEALAAUN DS RyALIUNS.
SITT L
ERYTHEMA: GREDE 3 9/ ¢ %7 0 (73] a7 0 1/ 1
87 9 o7 0 L2 3/ 0 €/ &
WHOLE BODY: EXUEZSSIVE HAIR GROWTH 7 9 &/ 6 iy o2 17 1 LV ]
N/N = TOTAL NUMBER OF OSSERVATIONS/NUMBER OF MICE WIIA OBSZRVATION
MED = MINIMAL ZRYTHEMX DOSE 9-HOP = 0/ PSORRIEN
&. Formalation administration and VR 2NDOSYTE cocurrad on day 1 of study.
b. 2Approximata inverval b Zormelation administractien aad YR SXposure.
S. Mouse 144% was sacrificed on day 2 of study dee ro adversa clinical observations.
2 3 4
SILODCSIN SILODOSIXN SILODCSIN
{H5/K5)a &0 159 106
POSU! {MED) 2.5 8.5 N5
ALS (HOURS)b 4 4 £
HICE TE5IZD [3 . € & L 6
ULED SACRIFICE & ic 9 Q [
DAY 3 OF STUDY:
SHIN REACTION O3SEAVATIONS:
222 L2V OooZAVATIONS.
ITE 1:
sCas 87 ¢ 6r 90 67 3 0/ @ € %
CLINICRL O3SERVATIONS:
WEOLE BODY: ZINCESSIVE HAIR GROWTH 4 5 97 ¢ LY A ii 1 e/ 9
N/N = TOTAL NDMBER OF OBSIRVATIONS/NUMBER OF MISZ KITHE ORSTRVATION
¥ED = MINIMAL ZRYTHEMA DOSE 2~MOP = 3-METHOXYPSORALEN

ormulavion administration and UVR expiIsure occurred on day X of study,
Approximate interval Letween Zormulation adminiscration and UVR expIsure,

. House 144¢ was ‘sacrificed en day 2 of study due Co advarse ciipical ¢bservations.

o
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2.6.6.9 Discussion and Conclusions

In a 26 week study in rats, at 15 mg/kg/day (approximately equal to the expected clinical
exposure via AUC), pharmacological signs included ptosis, lacrimation, and salivation.
Slight to moderate fatty degeneration of hepatocytes (males) and slight swelling of
centrilobular hepatocytes (males) were also observed. Increased lipid droplets were
observed in the liver by electron microscopy in males. At 60 mg/kg/day (about 5 —7
times the expected clinical exposure), discoloration of the liver was observed.
Histopathology included slight to moderate fatty degeneration of hepatocytes (males),
slight swelling of centrilobular hepatocytes (males), slight eosinophilic changes of
centrilobular hepatocytes (males), slight dilatation of the adrenal cortex (males),
hypertrophy of the vaginal mucous epithelium, and slight mammary gland hyperplasia
(females). Increased lipid droplets were observed in the liver by electron microscopy in
males. At 300 mg/kg/day (estimated 20 times the expected clinical exposure), clinical
signs also included deep respiration and decrease in locomotor activity. Increased
relative liver and relative adrenal weights and decreased uterine wei ght were observed.
Slight fatty degeneration of hepatocytes was observed in females and moderate to severe
fatty degeneration was observed in males. Histopathology included slight swelling of
centrilobular hepatocytes (males and females), slight eosinophilic changes of
centrilobular hepatocytes (males and females), slight dilatation of the adrenal cortex
(males), hypertrophy of the vaginal mucous epithelium, and slight to moderate mammary
gland hyperplasia (females) with increased secretory activity. Increased cytochrome p450
content was observed in the liver at this dose and was higher in males than in females P
450s were not measured at 60 mg/kg/day). Proliferation of the smooth surfaced
endoplasmic reticulum was observed by electron microscopy, in the liver but not the
kidney. Increased lipid droplets were observed in the liver by electron microscopy in.
males and females. In an additional 26 week study in rats, at 0, 1, and 5 mg/kg/day, slight
fatty degeneration of hepatocytes was observed. No other effects were observed in this
study.

In a 52 week oral dose study in dogs, 20 mg/kg/day (about 12 -19 times the expected
clinical exposure via AUC) was a No Observed Adverse Effect Level (NoAEL).
Although pharmacological signs were observed at this dose (and at 5 mg/kg/day), their
severity was decreased by Week 3. Brown discoloration was observed in liver and kidney
at all treated doses, and liver tissue stained slightly positive for neutral lipids. At 80
mg/kg/day (about 51 — 118 times), pharmacological signs were observed for the duration
of the study (52 weeks), for several hours following administration. Decreased body
weights/body weight gain and decreased hemoglobin were observed. Liver tissue stained
positive (slight to moderate) for neutral lipids. No indication of tissue damage was
observed, but an apparent increase in alkaline phosphatase was. observed (without
statistical significance).

In dogs and rats, liver hypertrophy is commonly seen due to a proliferation of
cytochrome p450s and is usually not considered relevant to clinical use if no signal is
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observed in the clinic. Accumulation of lipid and discoloration of the liver was not
accompanied by toxicity in dogs, but slight fatty degeneration of hepatocytes was
observed in rats at all doses tested, including the control. No clearly drug related hepatic
effects were observed in clinical studies, but clinical monitoring of liver effects will
continue into phase IV of development.

In a 13 week oral dose study in dogs a NoAEL for delayed maturation of testes and
epididymis and absence of sperm was 10 mg/kg/day. At 50 mg/kg/day, these effects were
observed in the 13 week study; however, they were not apparent at termination of the 80
mg/kg/day group in the 52 week study. It may be speculated that differences between
these studies reflect the different maturation levels of the dogs at the time of termination.

In a two-week intravenous toxicity study of the major human glucuronidated metabolite,
MD127K (KMD-3213), it was found to be similar both in pharmacology and toxicology
to the parent drug, silodosin. Pharmacology studies showed this metabolite to be slightly
less active than the parent drug, and distribution studies in rats showed it to be distributed
to tissue, including the prostate.

Neither silodosin nor its glucuronidated metabolite increased the number of revertant
colonies at any dose tested, and both were judged to be not mutagenic in bacterial
mutation assays.

Increases in mutant frequency were not observed at any dose of silodosin tested, and it
was concluded that it was not genotoxic under the conditions tested in a mammalian cell
mutation assay

In Chinese hamster lung fibroblast cells, no increase in chromosomal aberrations were
observed at any dose of silodosin tested by the 24- or 48-hour direct method or by the 6-
hour treatment activation method in the presence of S-9. However, in the 6-hour
treatment in the absence of S-9, chromosomal aberrations were observed and confirmed
in an additional assay. Although mitotic index was not measured in this study, an
additional study was also performed, in which decreased mitotic index (toxicity) was
found to be associated with chromosomal aberrations under similar conditions at similar
concentrations. Chromosomal aberrations in cell culture at high, cytotoxic doses, are not
expected to be relevant to clinical use.

The glucuronide metabolite of silodosin was found to be not mutagenic under the
conditions of a chromosomal aberration assay in cultured Chinese hamster cells.

No increase in micronuclei was observed in mice at doses up to 1000 mg/kg silodosin,
and it was judged to be not genotoxic under the conditions of this assay.

In a rat liver DNA repair (UDS) test, silodosin did not cause any significant increases in
either the gross nuclear grain count or the net nuclear grain count (i.e. the gross nuclear
pain count minus the cytoplasmic grain count) at any dose level at either sampling time,
and was therefore judged to be not genotoxic under the conditions of this assay.
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In a carcinogenicity study by dietary administration of silodosin to CD-1 mice for 104
weeks at doses up to 100 mg/kg/day (about 19 times the exposure of the maximum
recommended human dose or MHRE via AUC) in males and 400 mg/kg/day in females
(about 68 times the MRHE via AUC), there were no significant tumor findings in male
mice. Female mice treated for 2 years with doses of 150 mg/kg/day (about 29 times the
MRHE via AUC) or greater had statistically significant increases in the incidence of
mammary gland adenoacanthoma and adenocarcinomas, associated with
hyperprolactinemia. Mice do not produce glucuronidated silodosin, which is present in
human serum at approximately 4 times the level of circulating silodosin. In an additional
carcinogenicity study by dietary administration to male CD-1 mice for 104 weeks
(replacement study for male mice killed in excessive numbers through fighting during the
previous 2-year assay), the study was negative for drug related neoplasms. Mice do not
produce the major human glucuronidated metabolite.

In a 2-year oral carcinogenicity study in rats administered doses up to 150 mg/kg/day
(about 8 times the exposure of the maximum recommended human dose or MHRE via
AUC of'silodosin), an increase in thyroid follicular cell tumor incidence was seen in male
rats receiving doses of 150 mg/kg, along with increased metabolism of and decreased
circulating levels of thyroxine (T4). Although the incidence of follicular cell adenomas
in female rats was increased, the incidences in dosed groups were not statistically
significant. There was increased incidence and severity, although minimal to slight, of
thyroid follicular cell hypertrophy in the female rats, as well as in the male rats. Rats do
not produce glucuronidated silodosin, which is present in human serum at approximately
4 times the level of circulating silodosin and which has similar pharmacological activity
and distribution in animal studies.

Relevance to humans of tumors observed in carcinogenicity studies:

The Pharmacology/Toxicology Carcinogenicity Assessment Committee concluded that -
the thyroid follicular cell adenomas in male rats were drug related. Although the
incidence of follicular cell adenomas in female rats was increased, the incidences in
dosed groups were not statistically significant and thus not clearly related to the drug.
However, the committee noted that the increased incidence and severity, although
minimal to slight, of thyroid follicular cell hypertrophy in the female rats, as well as in
the male rats, suggests that the thyroid of females is also a potential organ for toxicity of
the drug. The committee concluded that the mammary gland adenoacanthomas in female
mice were drug related. The committee also concluded that the mammary gland
adenocarcinomas, and adenomas or carcinomas, were drug related.

Evidence of a mechanism in rats exist that may not be relevant to humans: In rats, drug-
induced thyroid tumors are sometimes reported to be induced by increased UDP-GT
levels and resulting alterations of thyroid hormones. Studies using silodosin were
performed and confirmed the presence of this mechanism in rats after silodosin
administration. No evidence of an effect of silodosin on thyroid hormones or on
prolactin levels was observed in adult male clinical trial participants.
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In mice, a study was conducted which determined that levels of prolactin increased after
silodosin administration. Mechanistically, the tumors (mammary and non-statistically
significant pituitary tumors) were attributed to increased production and secretion of
prolactin in the pituitary, caused by an inhibition of dopamine in the hypothalamus.
Clinically, the induction of these tumors in mice is not usually considered relevant,
because the drug is not indicated in females, there is a sufficient safety margin between
the doses at which the tumors were noted and the clinical dose, and because induction of
mammary adenomas and carcinomas have been noted in mice after administration of
other drugs of this class without clinical findings in adult male humans.

The sponsor also provided documentation of a similar prolactin related mechanism
associated with mammary adenoacanthomas, as well as adenocarcinomas, in female mice
(see Abilify label).

An embryo/fetal study in rabbits showed decreased maternal body weight at the high
dose of 200 mg/kg/day (approximately 13-25 times the maximum recommended human
exposure of parent drug via AUC). No evidence of teratogenicity was observed at this
dose. Variations of lung lobation were observed at 20, 60, and 200 mg/kg/day and one
fetus in each treated group (< 1%, not statistically significant) had a ventricular septal
defect. :

Embryo/fetal studies in rats showed no maternal or fetal effects at a high dose of 1000
mg/kg/day.

In a combined male/female rat fertility study, at 60 mg/kg/day and above, prolongation or
disappearance of the estrous cycle was observed in females. Decreased copulation index
was observed at 200 mg/kg/day and above and decreased fertility index was observed at
20 mg/kg/day and above (all treated doses).

In a male rat fertility study, sperm viability and count were significantly lower in the 600.
mgrkg/day (about 65 times the exposure of the maximum recommended human dose via
AUC) group after one month. Histopathological examination of infertile males revealed -
changes in the testes and epididymides in the 200 (about 30 times) and 600 mg/kg groups.
which were considered to be due to treatment with KMD-3213. The copulation and
fertility indices indicated no significant differences between the treated groups and the
control group. However, the fertility index was somewhat lower in the 600 mg/kg group.
Implantation index observed at cesarean section was significantly lower in the 600 mg/kg
group. The no-observed adverse effect level (NOAEL) of KMD-3213 for general toxicity
was 200 mg/kg in male rats. The NOAEL of KMD-3213 for male reproductive function
was 60 mg/kg and that for early embryonic development was 200 mg/kg. These effects
are at relatively high multiples of expected clinical exposures.

Treatment of male rats with silodosin for 15 days resulted in decreased fertility and

implantation index at the high dose of 20 mg/kg/day (about twice the exposure of the
maximum recommended human dose via AUC). Effects on fertility and implantation
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indices recovered after a 2 weeks recovery period. No effect was observed at 6
mg/kg/day. The high dose effects appear to be in an exposure range which may be
relevant to clinical use, similar to effects reported for other drugs in this class.

In a female rat fertility study, no effect on fertility parameters was observed at the high
dose of 20 mg/kg/day (about 1 to 4 times the exposure of the maximum recommended
human dose via AUC). This dose did result in estrus cycle changes. No effect on the
estrus cycle was observed at 6 mg/kg/day. Silodosin is not approved for use in women.

No effects on physical or behavioral development of offspring were observed when rats
were treated during pregnancy and lactation at up to 300 mg/kg/day.

In an evaluation of silodosin in vitro for phototoxicity in Balb/c 3T3 fibroblasts using a
neutral red assay, a small increase in phototoxicity over control (classified as a
“probable” level of phototoxicity) was observed in the presence of silodosin.

However, in a single dose oral phototoxicity study in hairless mice, only mild erythema
was observed after 4 hours simulated sunlight exposure at high silodosin exposure levels.

APPEARS THIS WAY
ON ORIGINAL
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2.6.6.10 Tables and Figures
Included in text.
"Typa of Smdy Speciesand | Metbod of Duradon of | Doses (agkg) > GLP Testing Study Nruwbar
Strain Administration | Dosing Comiplance | Facility
Single-Dase Toxicity | Rafs, SIcSD | Forced oral - 500, 3000, 2000 < Spplicable Kissei 7 00229
B Non- Y
_ £00. = 2 .
Forced pral 400, 200, 1630 oplicable Rissal 10017
Tonaverous - 8, 50, 75,90 Applicable | Kissaid 10092
Dogs, beagle | Capsule - 1500, 2000 % Applicable | Fissei? 00233
Capsvle - 1000, 1500 Applicsble | Kiegej @ 10025
Intraverous - 25,50 Applicsble | Rissei® 10093
- . - < N i -3213-17-
Repeat Dasa Toxicity | Rats, ™:SD | Forced orat 28 days 90, 50, 156, 500 Applicsbls T— ?;_?2';3 1317
- . - 1 100 3 Nan- s sag 0
Rats, 51e:SD | Forced oral 1 month 0, 30, 100, 300, 200 applicable Kissed 00238
‘Forced ol 1iponth 0,20, 50, 200, 500 Applicable Kiszai ¥ 10026
Forced oral 3 moaths 0,25 1009 400 Applicable | Kiszei ¥ 10077
Forced oral 26 weeks 0,15,60% 300 Applicable Rissei ¥ 10081
Forcad oral Wweeks | 0,1,3 Apolicable | Kissei ¥ 10111
Intravepous 2 waaks 0,2 10 30 Applicable Kissei 10242
< 5 Man- P
< ~, E
Dags, beagiz | Capsulas 2waeks 50, 200, 300 apolicable Kigsai 70158
Capexles 1 month 0,25, 180, 200 Applicable Kigsei ? 10008
Capsules 13weeks | 0,30, 50, 10012009 Applesbla —_— ST 0970008
Capsalas 52 weeks 0,5,20.50 Appliceble | = E5T 712974425
Infravenous 2weeks 0,1,5,25 Applicable ' Rissei 10236
Type of Smdy Spacies and Meshod of Darstion of | Doses (mzkg) GLP Testing Study Nuvbar
Suain Adminiseatdon | Dosing Compliance | Facility
. Saimoneiia
— DpAinrinn e _ 0,460, 93.3, 1873, 575, 750, " T
Genotoxicity and Schericia | 7 VO 1300, 3000 pgplae Applicsble Kissel 10038
colf
Test without metsbolic
acrvatica
1:0, 60, 125, 296, 375 pgiml
Test withmambelic
octivacicn
Mouse 1:0,'60, 125, 260, 300 pgiml.
baphems | srvive - ;‘;TL;‘:;"“‘ matabaliz Applicable | == [ xsremerion
c2ls (L5173Y) 2:0, 150, 200, 250, 369
peml
Tast with magabolic
activation
2:0, 200, 250, 300, 330
ngml,
Coutinued weangent witw
matabolic activation: 0, 21.9,
438, 875 pgsml.
Short-term weatment method
Chiness with snd without metabolic
hameter kg o vigo - actvadon: Applicable — 2626 {005-613)
cellz (CEEL) 0,875, 173, 350 ug/ml. -
Short-tem meatment metaad
without mecabolic activation
(confrmatory test):
0, 30.8, 200, 350, 500 pz/ml
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Typ2 of Sindy Species and Method of Duraten of | Duses (azke) GLP Testing Smdy Nunbar
Sirsin. Adminismation | Desiag Compliance | Facility :
. Shor-femn reatsor ngthod iy
L N . witkour metsbolic activaron sl s
G jzv (conz) ham cpl;;?m nvire - 0,375, 75, 150, 300, 500 Applcshla ¢ / 7Le25
affs (CE By .
z‘mﬂm" Freliminary toxidiy study
atu dpt 2 | 1710,100,1000, 2000
Mice. "OD- | poread ora) singte | Stelimiosry toxiciy smdy 2: | Mon- Hissai 50048
i(Cn retminare | 1600: 2900, 5000 spplicsbla
;P_“ single y micronuclens
oF Test: 1000
oT TIVite
- ']
;(fxﬁq D= | morced omt Singla 0,250, 500, 1000 Applicsble | Kissei 10087
Raw - -
. Forced orsl Single 0, 600, 2000 Applicable — | EST083974372
Hsd'0la:SD > ,
“Typa of Study Spacies and Meshod of Duration of | Doses (mg'ks) GLp Testing Stady Nuxbar
Seain Adminicration | Dosing Complisnce | Facility
Cardirogenicity Mice ~ D | Mixed with 14 days 0, 400, 500, 800 Zpplicsble &SI 6ED/882763
1acxy food -,
Mice 7D [ Mivd with 13wedks 0,200,500, 500 agplicable | XS 086/982491,
ICK) Sood (Non- EBTLO0B0210,
applicable ¥4 , KST 111980040 2
Mice “CD- | Mimedwin 12 weeks | Fanwle: @ 0, 50, 158, 400 Aggplicable RST 100:012988
0CR) - Sood . I
Mice T oD | Mivedwith W4waeks | Male1 0,0, 20, 60, 100200% | Applicable ©~ ___. | RSI114/012530
{CRY foed B
Rare, Mized Witz 14 days 0,300, 600, £00 Agplicable ~" | XSI0B&0E%
— IXSD} | food |
Rats, Mized with 13 weeks | 0, 30, 125, 500 Applicable | K5I OB4/0R477,
ISP | fod @oa- | - RST 099;580211,
spplicable ¥ RST 132560048 ¥
Rats, Mized mith 104 waeks | Male: 0,0, 15, 50, 150 Applicabls —— " RSI102012989
—AIED) | foad Female: 0, 0, 15, 80, 250 I
Type of Stady Species and 2fethod of Diration of | Doses (mz'ks) GLP Testing Smdy Number
Stoin Admbrisgation | Dosing Compliance | Facility
":" D(SD) Forced omal 2 0, 29, 60, 200, 600 AppEcsble | Kissed? 10005
Reproductivesnd | &E'
Developmanzal 'D(SD) Forced omal K 0, 20, 60, 200, 600 Appliczble | Kissed ? 19050
Toxicity -
lma&D(SD) Forced ool & 0,2,6,20 Applicable | Eissed? 10112
1‘_‘:5-,D(3D) Forced oral 3 0,05,2, 6,20 Appliceble | Hissei? 10072
1, =  G7-G17 . Non- S .
— CDED) Forced omal » 0, 200, $00, 600 applicsbta Kissai 50033
l?i“’:D(SD) Forced oral FGT-GI7 | 4 30 g0, 240, 700 Applicable | Rissei® 10058
-fj"‘;msm Forced oral FG7-GI7 | 5 1000 Applicable | Kissei ® 10340
Rabhits, = ) T:G6-GIB |, o a4 Nen- Soieess B I
RELNZW Forced oral b 0. 50, 100, 200, 450, 600 applicable Rissei 50034
%’:’L‘;\’_‘”m Forced cral F06-GI8 | a9 g0, 200 Applicsbla | Kissai® Jooso, 10118
R FG7-120 200 & Nen- i -
s e 0 i
«LD(SD) FPerced orn} o 0, 30, 100, 300, 600 applicable Rissed 50075
! R"FéD py | Femedon FG7-120 | 4 10,30, 100, 300 Applicable | Rissei? 10101
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Typaof Stdy Species and Meshod of Durztien of | Doses {mz’kg) GLP Testing Stady Numbor
Sirsin Sdmivicratior | Dosing Complisnce [ Facility
silodosin far fxjection for ;
Local Tolersnce Hmm blood | &7 vitvo - clindeal pharmacalogical Applicable ———y  2002TF006
stedy (0.2 mzfmly
Rabbits silodosin Jor injection for
m.z.’w Intrammscudar Sinzle dese clinfesl pbsrmacelogicat Applicable - 20021IF00S
stedy (02 mgiml)
Osher Toxicin:
Stadies
siledosin:
Mice, BALB/c | 10, 200 pgianima
Antiganicity stadies ?r,.s i ﬂi_- Intzaperitoneal Oace a.ne:_\ silodesin conjuzaed with Apnplicable Hisgei ® 10037
Miice, C3X0te far 2 waeks YUSBEE v
Sl mouse sarmn albumin:
Protein eq. 10 pefenimal
silodosia:
. N 0.025, 0.075 moéemimal
Guinea pies - Once aweek ) . cccas
St n-lg Subcumagoms | o ke | silodosin conjugated with | “pplicsble | Kissei® 10069
suires pig sarmen albumin:
Protain 2q. 1 mg/anjmal
Typ= of Study Spacies and Meshod of Daration of | Dases (mzke) GLP Testing Stady Wumbar
Strain Admivistration | Dosing Complisnce | Facility
Other Toxidity
Studies (zontinuad)
Prior o UV-
A exposure;
#H b4
hrs, 43 min
+ P2
exposra: 81
e e | BIDCIT3 - mir, 57 sec 5 \ . [— EMD-3213-
Phototoxicity Study Sbreblast celle | VIO t0 309 min, 2 0516 10 163D pg/ml. Applicable T.PH.0236
sec
After UV-4
expozure: I8
hrs, 50 ntin
to 19 brs, 10
min
Trypsin
Stadies of protease (derived om | . . ~ 0, 0.601, 0.003, 0.01,0.03, o iccps 8 ;
enliibirecy 2ffact Bovina invitro 01,63.1,3 10 pgfmi. Applicable Rissel 10281
paxrens)
Papain
{derived fram | in vitro - 0.0.091, 0.003, 0'01.’ 0.93, Appleeble Kissai ¥ 10282
06.1,03,1,3, 10 pgiml
papaya lates)

APPEARS TH!S WAY
ON ORIGINAL

164



NDA No.22206

Reviewer: Laurie McLeod-Flynn

€y Male: 20, 100 and 580 mgikg, Female: 60, 150 and 400 meg'ke.

165

Type of Smdy Spacies and *ethod of Duration of | Doses (meke) Gip Tesiing Srady Nunbar
Sain Administraion | Desing Compliance | Pacilicy
f_":ﬁm Mice, SICICR. | Forced oval Sinzle dose ;ii,za:osawfs;o:oo Appliceble | Kissei® 10235
Rsm, Sle:SD Forcad oral Singla dose | 100, 300, G0 Appiitabla Kissai ¥ 10216
Dogs, basgte | Forced omd Single dese | 160, 200 Applicabla Kissai ¥ 10221
Smdies onblood [ yr o we1en | Sorced ot Single dose, | 5 6 20, 60,200 Applicable | Kissei® 10220
hormonas 2 waeks
Raxs, SIcSD | Forcad aral Sgle dose, | 4,5,15,50,150 Applicable | Kissei® 16219
Smdy or
hypertrophy of the Raws, Nc:SD | Forced oral 4 weeks 0, 130, 300 Applicabla Kissai ¥ 10283
thyroid
Stady on
i‘m“‘;“fﬁ";ﬁe Dozs,besgie | Capsitles dweeks 25 Applicable —— | K31 115/994792
Ever and kidrney
Typs of Study Species and Mechod of Duratienof | Deses (mgkg) GLR Testing Smdy Norber
Swmain Adminicirzdon | Dosing, Complisnce | Facility
Toxicity smudies of | Rats, SIc5D | Inzravenows Singia 10,50, 100 mekg Applicsble | Xissai ¥ 10260
the ghecoronide .
conjuzate metsbolize | Rars, Sie:SD | Inmavenous Siugle 10, 30 mgkz Applicshls Kigspi ¥ 10301
of silodesin
gfgg%”‘} O IRaw, SISD | wavenous Sinsle £°Eﬁgf-m"£;“’d buffer) mcabte Hisszi ¥ 50345
i Raw, S1e:5D | Tomavenous 2 waeks 0,2, 10, 50 mgkg Applicsble [ Kissai™ 10302, 18303%
Satmonelia
grmmaim | miza - ‘_3’535; égg;f:;%ﬁ 1250, | spplicoble | Risses® 10292
coli
Chirasa
hamster Inog | a2 viro - 0, 1250, 2500, 5000 pgfml. | Applicable | Rissei ™ 10298
cells (CHL/)
Type of Study Teex System Mesthod of Adminisastion | Doses (mo'ke) GLP Srady No.
Conplisnce
Sinzle dose study Raws Iniravenons 60, 73, 90 Applicable 10092
Single dase stody Dogs Iniravenons 25, 50 Applicable 10093
1 month dose smdy Rags Forced oral 0, 20, 60, 20D, 600 Applicable 10026
26-week dose study (1) Rars Forced oyal 0, 15, 60, 300 Appiicable 100381
26-week dose stady (2) Ratg Forced oral 35 Agpplicable 10111
2-week dose study Rats Inrsvenous 2,10,50 Applicable 30242
1 month dose study Dazs Capsales 235, 100, 400 Applicable 008
13-week dose stndy Doz Capsules 10, 30, 100:200 ™ Applicsble ESLT0/970908
52-week dose study Dogs Capsalez 5, 20,80 Applicable KSITH73423
2-week dose study Dags Inmaverous 1.5,25 Apglicabls 10238
13-week dose-finding smdy Mice Mixed with food 200, 400, 800 Applicsbla K31 086:982491
Careipogenicity stady Yemale mice 2fivad with food G0, 150, 200 Applicsbls S 100/012¢38
Carcivogenicity study Male mize Afinad with food 20, 60, 100200 ™ Applceble 53 1145012000
13-w2ek dose-finding study Racs Mixad with food 30, 125, 500 Applicable ESI084:982477
Carcirogenicity siady Ras Mived wita food Male: 15, 50, 250 App¥cebla ST 1020129080
Femsle: 13, 20, 250
Toxicekinetic study Rabbis Forced oral 20, 69, 200 Appiicsble 10118
Stady on matabolites Mice Forced ol 20, 60, 100, 130, 200, 500 | Appiicable 10235
Stady on metsbolites Rats Fexced ors] 100, 300, 600 Applicsble 10216
Stady on metsbolites Dogs Capsnias 100, 200 Applcable 10221
4-week sty of accumitation of Dogs Capsnlss 25 JApplicable KSE 115504708
mewbolitas in the liver and kidney
8y Thaj =t 1 article was adimi d inftially at 200 mpkg, which was decrezsed fo 10D mg’ks on Day 7.
b) The investizationa] ardcle was admini d initially sr‘zoomgﬂsg,wbichwasdemsedmIonmg/kgzt?r'eek‘.*?.
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OVERALL CONCLUSIONS AND RECOMMENDATIONS

Conclusions/Recommendations: There is no impediment to approval from a
Pharmacology/ Toxicology perspective

Unresolved toxicology issues (if any): none

Suggested labeling: See Executive Summary for clean copy.

/
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR A

NEW NDA/BLA
NDA Number: 22206 Applicant: Watson Laboratories, Stamp Date: 12/13/07
Inc. ’
Drug Name: Silodosin NDA/BLA Type: original

On nitial overview of the NDA/BLA application for RTF:

Content Parameter

Yes

No

Comment

1 |Is the pharmacology/toxicology section
organized in accord with current regulations
and guidelines for format and content in a
manner to allow substantive review to
begin? ‘

Is the pharmacology/toxicology section
indexed and paginated in a manner allowing
substantive review to begin?

Is the pharmacology/toxicology section
legible so that substantive review can
begin?

Are all required (*) and requested IND
studies (in accord with 505 bl and b2
including referenced literature) completed
and submitted (carcinogenicity,
mutagenicity, teratogenicity, effects on
fertility, juvenile studies, acute and repeat
dose adult animal studies, animal ADME
studies, safety pharmacology, etc)?

52-week dog and 26-rat studies, rat and mouse
2-year carcinogenicity bioassays, rat and
rabbit embryo-fetal assays, rat fertility and
development assays, genotoxicity,
comparative toxicokinetics, ADME, safety
pharmacology and pharmacology studies are
completed. :

If the formulation to be marketed is
different from the formulation used in the
toxicology studies, have studies by the
appropriate route been conducted with
appropriate formulations? (For other than
the oral route, some studies may be by
routes different from the clinical route
intentionally and by desire of the FDA).

Does the route of administration used in the
animal studies appear to be the same as the
intended human exposure route? If not, has
the applicant submitted a rationale to justify
the alternative route? '

Has the applicant submitted a statement(s)
that all of the pivotal pharm/tox studies
have been performed in accordance with the
GLP regulations (21 CFR 58) or an
explanation for any significant deviations?

Has the applicant submitted all special
studies/data requested by the Division
during pre-submission discussions?

Genotoxicity and 2-week intravenous studies
of the glucuronide metabolite, not produced by
the toxicity species, are complete.

File name: 5_Pharmacology Toxicology Filing Checklist for a New NDA — =esemm—




PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR A
NEW NDA/BLA

Content Parameter Yes|No Comment l
9 |Axe the proposed labeling sections relative

to pharmacology/toxicology appropriate '

(including human dose multiples expressed x / / : b(4)
in either mg/m?2 or comparative '
serum/plasma levels) and in accordance

with 201.57?
10 {Have any impurity — etc. issues been
addressed? (New toxicity studles may not | y

be needed.)
11 |Has the applicant addressed any abuse _ No dependence studies were conducted,
potential issues in the submission? , x |[however, dependence or other abuse potential

is not expected for this class of drug.

12 |If this NDA/BLA is to support a Rx to OTC
switch, have all relevant studies been . NA
submitted? .

1S THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION
FILEABLE? _ yes

List of submitted studies:

28-Day Oral Dose Study with Interim Sacrifices and 30-Day Recovery in Rats
One-Month Oral Dose Study and One-Month Recovery Study in Rats '
Three-Month Oral Dose Study in Rats

Twenty-Six-Week Oral Dose Study in Rats (First Study)

Twenty-Six-Week Oral Dose Study in Rats (Second Study)

Two-Week Intravenous Injection Study in Rats

One-Month Oral Dose Study and One-Month Recovery Study in Dogs
Thirteen-Week Oral Dose Study in Dogs

Fifty-Two-Week Oral Dose Study in Dogs

Two-Week Intravenous Injection Study in Dogs

In Vitro Reverse Mutation Test with Bacteria

Mouse Lymphoma Assay

Chromosomal Aberration Test with Mammalian Cells in Culture (First Study)
Chromosomal Aberration Test with Mammalian Cells in Culture (Second Study)
In Vivo Micronucleus Test with Mice

Unscheduled DNA Synthesis (UDS) Test with Rat Hepatocytes

Fourteen-Day Palatability Study in Mice

Thirteen-Week Dose Finding Study in Mice

One-Hundred-Four-Week Carcinogenicity Study in Female Mice
One-Hundred-Four-Week Carcinogenicity Study in Male Mice

Fourteen-Day Palatability Study in Rats

Thirteen-Week Dose-Finding Study in Rats

One-Hundred-Four-Week Carcinogenicity Study in Rats

Reproductive and Developmental Toxicity - Fertility and Early Embryonic Development to
Implantation (Pivotal) »

Study on Fertility and Early Embryo Development Until Implantation in Rats

File name: 5_Pharmacology_Toxicology Filing Checklist for a New NDA e



PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR A
NEW NDA/BLA

Study on Fertility and Early Embryo Development Until Implantation in Rats - Study of Dose in
Male Rats (First Study)

Study on Fertility and Early Embryo Development Until Implantation in Rats - Study of Dose in
Male Rats (Second Study)

Study on Fertility and Early Embryo Development Until Implantation in Rats - Study of Dose in
Female Rats

Reproductive and Developmental Toxicity - Effects on Embryo-Fetal Development (Pivotal)
Embryo-Fetal Development Study in Rats (First Study)

Embryo-Fetal Development Study in Rats (Second Study)

Embryo-Fetal Development Study in Rabbits

Reproductive and Developmental Toxicity - Effects on Pre- and Postnatal Development,
Including Maternal Function (Pivotal)

Antigenicity

Phototoxicity

In Vitro Study of Inhibitory Effect on Trypsin

In Vitro Study of Inhibitory Effect on Papain

Study of Metabolites after a Single Oral Dose in Mice

Study of Metabolites after a Single Oral Dose in Rats

Study of Metabolites after a Single Oral Dose in Dogs

Study on Blood Hormone Levels after a Oral Dose in Mice

Study on Blood Hormone Levels after a Oral Dose in Rats

Study on Hypertrophy of the Thyroid by Repeated Oral Dose in Rats

Four-Week Oral Dose Study to Investigate Accumulation of Metabolites in the Liver and Kidney
in Dogs

Single Intravenous Injection Study of Glucuronide Conjugate of Silodosin in Rats

Two-Week Intravenous Injection Study of the Glucuronide Conjugate of Silodosin in Rats
Reverse Mutation Test of the Glucuronide Conjugate of Silodosin in Bacteria

Chromosomal Aberration Test of the Glucuronide Conjugate of Silodosin with Mammalian Cells
in Culture

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter.

In the animal toxicology sections of the label, doses are expressed as nominal doses. Comparative
exposures should also be expressed in terms of multiples of AUC. of the maximum recommended
clinical exposures for both reproductive and carcinogenicity studies. Multiples should be
expressed as multiples of parent drug and as multiples of parent drug plus the major human
glucuronide metabolite since the secondary glucuronide metabolite was not tested as a separate
entity.

A “probable” level of phototoxicity (2- to 4-fold) was observed in an in vitro study. An in vivo
phototoxicity study and in vitro photo-genotoxicity studies should be performed to determine if a
clinical phototoxicity study is indicated. =@~ ——meue———————

Please provide documentation that supports the theoretical link between mammary

adenoacanthomas and prolactin levels in CD mice as being similar to the reported link between

prolactin levels and adenocarcinoma. Interpretation of the results and labeling
———— continue to be under review.
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR A
: NEW NDA/BLA

Reviewing Pharmacologist ~ Date

Team Leader/Supervisor - ' Date
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