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Pharmacokinetics and Disposition of Silodosin (KMD-3213)
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After a single oral dose of silodosin in male rats, male dogs and healthy human male volunteers, C,,,, occurred with-
in about 2 h, indicating rapid absorption. The elimination half-life was about 2 h in rat and dog, but 4.7 h (fasted) and
6.0 h (non-fasted) in humans. Absolute bioavailability values in rat, dog and human were about 9, 25 and 32%, respec-
tively. In rat and dog, total blood clearance was almost equivalent to the hepatic blood flow, but that in human was low
(20%), demonstrating a large species difference in hepatic clearance. In each species, the apparent volume of distribu-
tion exceeded the volume of total body water. After an oral dose of “C-silodosin to male rats, radioactivity was rapidly
and widely distributed to most tissues. The highest concentrations outside the gastrointestinal tract were found in liver
and kidney, with only low concentrations in brain tissues. The in vitro plasma protein binding of silodosin was about 80
% in rat and dog, and 95.6% in humans, with «;-acid glycoprotein (AGP) contributing to the binding profile. Silodosin
was found to be a dual substrate for CYP3A4 and p-glycoprotein. In human plasma, two major metabolites generated
by UDP-glucuronosyltransferase (UGT; UGT2B7) and alcohol/aldehyde dehydrogenase (ADH/ALDH) were found,
but no glucuronide conjugates were detected in rat or dog plasma. After a single oral dose of “C-silodosin in rat, dog
and human, the urinary excretion of radioactivity was 15—34 2%, with that of unchanged silodosin being less than 4% .
The radioactivity was predominantly excreted via the feces.
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Fig. 1. Chemical Structure of “C-silodosin
* : 14C-labeled position.
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Table 1. Pharmacokinetic Parameters of Silodosin after a Single Oral Dose of Silodosin to
Male Rats, Dogs and Fasted and Non-fasted Healthy Human Volunteers

: tmax Cmax AUCO*OO t1/2 F
Species (1) Dose D) (g/mD  (ng-h/md (D (%)
Rat (4) 1 mg/kg?® 0.10 28.7 27.99 1.5 9.2
Dog (6) 0.5 mg/kg?® 0.88 37.6 97.3 2.0 25.2
4 mg? 1.4 28.0 133.7 4.7 32.2
Human (11)
4 mg? 2.1 23.0 128.0 6.0 —
F: absolute bioavailability, @) : fasted, b): non-fasted, ¢): AUCy, — : not determined.
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Table 2. In vitro Plasma Protein Binding of Silodosin and
Ratio of Blood to Plasma Concentration (Rg) in Rat, Dog
and Human

Plasma

Drug con- . Drug con-
Species  centration? gfféilln centrations? Rp
(ng/ml) (o) " (ng/mD)
Rat 100 80.3 20, 100 1.11, 1.11
Dog 100 80.1 10, 100 0.98, 0.98
Human 100 95.6 24, 121 0.51, 0.55

Each value represents the mean of triplicate data except the Ry value in
dog (duplicate data). @) : Nominal concentration of “C-silodosin in plas-
ma, b): Nominal concentration of C-silodosin in blood.
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Table 3. Concentrations of Radioactivity in Rat Tissues after a Single Oral Dose

(1 mg/kg) of “C-silodosin to Male Rats

Concentration of radioactivity (ng eq./ml or g)

Tissue

0.5 hr 4 hr 24 hr 72 hr 168 hr
Plasma 26.4 45.9 5.5 2.3 N.D.
Blood 17.7 33.1 3.5 2.5 N.D.
Cerebrum 4.3 10.5 N.D. N.D. N.D.
Cerebellum 4.2 10.0 0.9 0.7 N.D.
Spinal cord 3.2 8.2 N.D. N.D. N.D.
Pituitary gland 33.0 288.4 33.7 N.D. N.D.
Eyeball 6.1 26.9 2.8 0.8 0.9
Harderian gland 20.1 127.9 18.5 3.5 3.7
Thyroid gland 32.9 112.6 N.D. N.D. N.D.
Trachea 9.9 43.3 N.D. N.D. N.D.
Mandibular gland 38.2 133.8 7.4 2.9 2.3
Thymus 9.6 29.6 3.8 2.8 2.1
Heart 42.5 140.6 4.1 2.3 2.6
Lung 56.0 197.3 10.2 3.8 2.6
Liver 551.8 1791.6 108.6 47.8 33.9
Kidney 193.7 463.4 14.3 7.1 6.2
Adrenal gland 43.7 151.6 6.4 N.D. N.D.
Spleen 37.8 113.3 9.8 3.4 4.1
Pancreas 55.2 332.7 5.3 2.9 2.7
Fat 6.8 24.9 1.8 1.6 1.4
Brown fat 27.9 175.0 6.6 4.4 4.9
Skeletal muscle 12.2 44.5 1.8 1.1 1.8
Skin 11.2 37.1 5.4 3.0 3.6
Bone marrow 21.6 83.5 9.1 4.2 N.D.
Aorta 112.2 42.3 N.D. 3.3 3.9
Lymph node 44.8 132.6 4.9 2.5 2.1
Testis 2.9 11.9 4.7 3.1 3.7
Epididymis 7.0 24.2 6.2 2.3 1.9
Prostate gland 27.1 49.6 5.0 2.5 1.4
Deferent duct 10.0 32.7 7.3 3.6 2.6
Stomach 2326.1 278.0 6.4 4.3 2.9
Small intestine 6427.9 4971.9 24.3 4.8 2.0
Large intestine 32.6 322.7 43.0 3.6 2.3
Urinary bladder 143.6 357.3 7.5 N.D. N.D.

N.D.: not detected. Each value represents the mean of three animals.
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W BHEFEBROFER % Fig. 3 1TRT.
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Table 4. Proportions of Radioactive Components in Plasma
after a Single Oral Dose of “C-silodosin to Male Rats, Dogs
and Healthy Human Volunteers

Species Rat Dog Human
Dose 1mg/kg 0.5mg/kg 8 mg
Time 0.5 hr 1 hr 2 hr
% of sample radioactivity

Silodosin 4.8 10.1 31.3
Silodosin-glucuronide N.D. N.D. 13.4
KMD-3293 N.D. 0.5 37.2
KMD-3310 74.7 84.1 6.6
KMD-3295 N.D. 0.3 2.4
KMD-3241 N.D. 1.6 3.3
KMD-3289 N.D. N.D. 0.8
KMD-3241-glucuronide — — 3.1
N.D.: not detected, — : not analyzed.
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Fig. 3. Effects of Verapamil on Silodosin Permeation across
p-Glycoprotein Over-expressed Caco-2 Cell Monolayers
Each point represents the mean of triplicate data.
A apical side, B: basolateral side.

0. COH

0
V\ @\ /\/N Q /V ok,
KMD-3289 ", N/\/\OH KMD-3310
Silodosin
(KMD-3213)
" o / °
o™ NH, NH,
FL -0 N=\_-COH o CH; :
_J/ @\ NN,
KMD-3293 \/\@«/\ KMD-3250 ¢
/ KMD-3241
! }
A S NH, o 5
H ©CH, _N/\/C%H /\/n\‘(\q\‘\wz H CH, NGO
W e,
3 N o
KMD-3295 = m KMD-3299
0.0
H
KMD-3241-glucuronide H@
H OH
Fig. 2. Possible Metabolic Pathways for Metabolites of Silodosin in Rat, Dog and Human
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(Table 5). ZDEZDRKVEHITIE, HKEED
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35.4% ORI HENHEM S 7z,

Ty MZHC-> O Ry D ZHEEROKEL TH
SNt E, BEAZa—LE_RLENDOT v
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Table 5. Cumulative Excretion of Radioactivity in Urine and
Feces after a Single Oral Dose of “C-silodosin to Male Rats,
Dogs and Healthy Human Volunteers

Cumulative excretion
(% of dose)

Species (n) Dose Period
Expired

Urine Feces .
air

Rat (3) 1 mg/kg 0-168 hr 15.3 81.7 0.5
Dog (3) 0.5mg/kg 0-168hr 24.6 61.2 —

Human (6) 8mg 0-240 hr 33.5 54.9 —

— : not analyzed.

Table 6. Cumulative Excretion of Radioactivity in Bile, U-
rine and Feces after a Single Oral Dose of “C-silodosin and
Intraduodenal Injection of Donor Bile to Bile Duct-cannu-
lated Male Rats

Cumulative excretion

Dosing (% of dose)

Period

substance
Bile Urine Feces

14C-Silodosin 0-48 hr 42.9 17.4 35.4
(1 mg/kg)

Donor bile? 0-48 hr 15.9 11.8 69.1

a) The bile was obtained from bile duct-cannulated rats which were ad-
ministered an oral dose (1 mg/kg) of 4C-silodosin. Each value represents
the mean of three animals.

K 11.8% ThH > 7= (Table 6).
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“C-ym Ry 22 MIROKELZEEOMmEE
Hizizs o R LS, 7V o EBiaak ko
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