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Pharmacology:
Primary Mechanism of Action: Silodosin is an apha- 1 adronoceptor antagonist. In nonclinical
models, silodosin blocks the sympathetic nervous system via the uIA-AR subtype distributed in
the prostate, urethra and trigone of the bladder to relieve tension of the smooth muscles of the
lower urinary tract tissues. The reaction results in persistent decreases in urethral pressure,
thereby improving overactive bladder-like symptoms observed in the hormone induced BPH rat
modeL.

Secondary Pharmacology: Silodosin also binds to the UIB-AR, uio-AR, ui-AR, ß1-AR, ßi-AR,
muscarinic receptor, serotonin (5-HTl) receptor and dopamine (Dl, D2 long, D3 and D4.2)
receptors with significantly less affnity than to uIA-AR.

Safety Pharmacology: Neurological effects (trembling, somnolence and decreased body
temperature) were observed in rats at 20 mg/kg, but not in dogs following oral administration. In
dogs, decreased blood pressure was noted at all oral doses (0.2 - 20 mg/kg) following oral
administration but not following iv doses (0.3 - 3 mg/kg). No effect was seen on QT interval in
vivo, although in vitro, silodosin inhibited the hERG with ICi5 and IC50 values 00.72 and 8.91,
respectively.



Metabolism: The main metabolite in rats and dogs was KMD-33 10, while the glucuronide
conjugate ofsilodosin KMD-3123G (aka MDI27K) and KMD-3293 were the major human
metabolites. KMD-3123G is not found in any ofthe animal models (mouse, rat, rabbit and dog)
used in the nonclinical program. The affnities ofKMD-3123G and KMD-3293 for uIA-AR 8-
and 24-fold lower than silodosin, while the major animal metabolite KMD-33 10 had no affinity
for !lIA-AR. In isolated rat prostate tissue, both silodosin and KMD 3213G caused the
concentration-response curve of noradrenaline-induced contractions to decrease.

Toxicology: Potential adverse effects following chronic administration were assessed in rats (6-
months) and dogs (1 year) utilizing oral administration. In addition, a 2-week intravascular
bridging study was conducted in rats with the active glucuronide conjugate, KMD-3213G (aka
MDI27K) which is only produced in humans.

In rats and dogs, the most common findings were clinical signs associated with exaggerated
pharmacologic effects, e.g., lacrimation, salivation and ptosis. Non dose-limiting effects were
observed in the livers of both rats and dogs, including slight to moderate fatty degeneration of
hepatocytes. in rats and lipid accumulation in dogs. In rats, silodosin administration was also
associated with slight swellng and eosinophilic changes in centrilobular hepatocytes in males and
females, slight dilation of the adrenal cortex in males, and hypertrophy of the vaginal mucous
epithelium and slight mammary gland hyperplasia in females.

In vitro and in vivo phototoxicity studies suggest that silodosin may have the ability to minimally
increase sensitivity to sunlight.

The toxicity profie for KMD-3 123G following 2-week Lv. administration in rats was comparable
to the pharmacologic and toxicologic effects observed with Lv. silodosin.

Genotoxicity: The weight of evidence suggests that silodosin is not genotoxic. Silodosin was
negative in the Ames Assay, in the mouse lymphoma cell assay, mouse micronucleus assay at
doses up to 1000 mglkg, and in a rat liver DNA repair (UDS) assay. In the chromosomal
aberration assay, silodosin was negative at 6, 24 and 48 hours with metabolic activation and at 24
and 48 hours without metabolic activation. However, there was a slight increase in the number of
chromosomal aberrations at 6 hours in the absence of metabolic activation. Further analysis
demonstrated that there was also a decreased in the mitotic index, indicative of cellular toxicity.

KMD-3 l23G was negative in the Ames Assay and chromosomal aberration assay.

Carcinogenicity: Carcinogenicity risk associated with chronic administration of silodosin was.
evaluated in 2-year studies in male and female rats and mice. In female mice there was an
increase in mammary gland adeneoacanthomas and adenocarcinomas. These findings appear to
be related to increased prolactin production in mice

In male rats, there was an increased incidence of thyroid follcular cell tumors. These tumors
were related to increased UDP-GT levels, a common finding specific to rodents.
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Alternations in prolactin or thyroid honnone levels were assessed in clinical trial subjects, with
no reported changes. Therefore any potential for increased carcinogenicity risk associated with
chronic exposures to silodosin is considered minimaL.

The potential for KMD-3123G to increase carcinogenicity risk was not evaluated.

Reproductive and developmental toxicology: Potential reproductive and developmental toxicity
was evaluated in rats and rabbits. There was no evidence ofteratogenicity in rats or rabbits which
support a Pregnancy Category B. Slight, but reversible, effects in male rats consisted of.
decreases in sperm counts and mobilty. In female rats, silodosin was associated with alterations
in estrus cycles at high doses, but not with infertility.

In dogs, maturation oftestes and epididymis and absence of spenn was observed at doses
approximately 5 times higher than the maximum recommended human dose at 13 weeks, but not
after 52 weeks of dosing.

The potential for KMD-3 123G to induce reproductive and developmental toxicity was not
evaluated.

Outstanding non clinical issues: None.

b(4)
Labeling: I concur with the labeling proposed by Dr. McLeod-Flynn with the exception of
changing the wording, as suggested by Dr. Jacobs, to reflect that the relevance to humans of the
thyroid tumors observed in rats is unknown.

( (í
Conclusion: I concur with the primary nonclinical reviewer, Dr. Laurie McLeod-Flynn, that the
nonclinical data support an approval action for this NDA.

APPEARS THIS WAY

Or. ORIGINAL
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

-----_.._--------------------------------------------..----------------------------------------------------------------
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/s/

Lynnda Reid
9/15/2008 09: 57: 57 AM
PHARMACOLOGI ST



Comments on NDA 22-206 Silodosin
From A. Jacobs 9/11/08

I concur that there are no outstanding pharmtox issues.

I concur with the proposed pregnancy category: B
b(4)

In the labeling under carcinogenesis,

( I
Suggested rewording: relevance to human risk of these thyroid tumors in rats is not

known

I have discussed this with the pharmtox reviewer and supervisor.



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

--------------------------------------------------------------------------------------------------------------------

-_.._----------------------------------------------------------_.._-------------------------------------------------
/s/

Abby Jacobs
9/11/2008 07: 43: 58 AM
PHARMACOLOGIST
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Reviewer: Laurie McLeod-Flvnn

I. Recommendations

NDA No.22206

EXECUTIVE SUMMARY

A. Recommendation on approvability: There is no impediment to approval of this
drug from a Pharmacology/Toxicology perspective.

B. Recommendation for nonclinical studies: No recommendation for further
nonclinical studies is being made at this time.

c. Recommendations on labeling

8.1 PREGNANCY

8 USE IN SPECIFIC POPULATIONS

\\\A)

13 NONCLINICAL TOXICOLOGY

b(4)13.1 CARCINOGENESIS, MUTAGENESIS, AND IMPAIRMENT OF
FERTILITY

3



Reviewer: Laurie McLeod-Flynn NDA No.22206
6(4)

II. Summary of non clinical findings

A. Brief overview of nonclinical findings:

Silodosin was studied in dogs (up to 52 weeks, up to about 51 - i 18 times the expected
clinical exposure via AVC) and in rats (up to 26 weeks, up to about 20 times the clinical
AVe). Brown discoloration, enzyme induction/hepatocellular hypertrophy, and lipid
droplets were observed in liver of both species at all doses. No indication of hepatic
toxicity was observed in dogs, but fatt degeneration ofhepatocytes was observed in rats
at all doses tested (and in the control group), with some dose dependence.

The major human glucuronidated metabolite ofsilodosin, MD127K, was found to be
similar both in pharmacology and toxicology to the parent drug. PhaImacology studies
showed this metabolite, which circulates in humans at about 4 times the concentration of
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Reviewer: Laurie McLeod-Flvnn NDA No.22206

silodosin, to be slightly less active than the parent drug, and distribution studies in rats
showed it to be distributed to tissue, including the prostate. This metabolite is not
produced by rats, dogs, or mice. If silodosin and its active glucuronidated metabolite
concentrations were considered additive, activities and toxicities dependent on this
metabolite might be considered to occur at lower multiples in animals studies compared
to human studies than reported (possibly by two to three times); however, conclusions as
to approvability of silodosin from a pharmacology/toxicology perspective would not
change. All other human metabolites were present in animal studies.

Silodosin showed no evidence of mutagenic or genotoxic potential in the in vitro Ames
assay, mouse lymphoma assay, unscheduled DNA synthesis assay and the in vivo mo.use
micronucleus assay. A weakly positive response was obtained in two in vitro Chinese
Hamster Lung (CHL) test for chromosomal aberration assays at high, cytotoxic
concentrations. MD127K showed no evidence of genotoxic potentiaL.

In a 2-year carcinogenicity study in mice at about 19 times the exposure of the maximum
recommended human dose or MHRE via AUC in males and 68 times the MRHE via
AUC in females, there were no significant tumor findings in male mice. Female mice
treated for 2 years with about 29 times the MRHE or greater had statistically significant
increases in the incidence of mammary gland adenoacanthoma and adenocarcinomas. In
a 2-year study in rats administered doses up to about 8 times the exposure ofthe
maximum recommended human dose or MRHE via AUC of silodosin, an increase in
thyroid follicular cell tumor incidence was seen in male rats.

An embryo/fetal study in rabbits showed decreased maternal body weight at
approximately 13-25 times the maximum recommended human exposure of parent drug
via AUC). No evidence ofteratogenicity was observed at this dose.

Embryo/fetal studies in rats showed no maternal or fetal effects at approximately 20
times the MRHE.

In male rats, fertility was decreased at about 2 times the MRH. No effect on fertilty was
observed after a 2 week recovery period. Sperm viabilty and count, and changes in the
testes and epididymus, were observed at very high doses in rats. In dogs a NoAEL for
delayed maturation of testes and epididymus, and absence of sperm, was 10 mg/kglday.

In a female rat fertility study, no effect on fertility parameters was observed at about 1 - 4
times the MRHE; however, effects on the estrus cycle were observed.

Phototoxicity of silodosin was observed in vitro and in vivo.

B. Pharmacologic activity: Silodosin is an alpha-l adrenoceptor antagonist.

C. Nonclinical safety issues relevant to clinical use:
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Reviewer: Laurie McLeod-Flvnn NDA No.22206

The Pharacology/Toxicology Carcinogenicity Assessment Committee concluded that
the thyroid follcular 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 follcular cell hypertophy 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 reported to be induced by increased UDP-GT levels and
resulting alterations of thyroid hormones. This mechanism was confirmed by direct
measurement of thyroid hormones 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.

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 the documented relationship in rodents
between 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 suffcient safety margin between the doses at which the tumors were noted arid
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 another drug with a similar prolactin related
mechanism associated with mammary adenoacanthomas, as well as adenocarcinomas, in
female mice (see AbilfY label). Mammary adenoacanthomas are also sometimes
associated with age in rodents.

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
observed in the clinic. Accumulation of lipid and discoloration of the liver was not
accompanied by toxicity in dogs, but slight fatty degeneration ofhepatocytes was
observed in rats at all doses tested, including the control. Brown discoloration of the liver
at low doses is sometimes considered due to lipofuscin formation, which is sometimes
correlated with inhibition of proteolysis, oxidative stress, and with aging. No indication
of proteolysis inhibition.was observed in in vitro studies. Oxidative stress was not
studied. It is not known what relevance that these effects, often seen in animals, may have
clinically. No clear signal of liver toxicity was observed in clinical trials. Clinical
monitoring of liver effects wil continue into phase IV of development.

6



Reviewer: Laurie McLeod~Fiynn NDA No.22206

Evidence of phototoxicity was primarily observed at high doses in animals and in vitro.
No drug related phototoxic or skin effects were observed in the clinic.

Chromosomal aberrations in cell culture at high, cytotoxic doses, are not expected to be
relevant to clinical use, as they are considered secondary to severe cytotoxicity.

Treatment of male rats with silodosin for 15 days resulted in decreased fertility at the
high dose of20 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 mglkg/day. This effect appears 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 male rat fertility study, sperm viabilty and count were significantly lower after
administration of600 mg/g/day(about 65 times the exposure of the maximum
recommended human dose via AVC) for one month. Histopathological examination of
infertile males revealed changes in the testes and epididymides at 200 mg/kg/day (about
30 times). These effects are at relatively high multiples of expected clinical exposures.

In a fertility study in female rats, the high dose of 20 mg/kg/day (about 1 - 4 times the
exposure of the maximum recommended human dose via AUC) resulted in estrus cycle
change.s, but no effect on fertility. No effect on the estrus cycle was observed at 6
mg/kg/day. Silodosin is not approved for use in women.

APPEARS THIS WAY
Oh ORIGiNAL
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Reviewer: Laurie McLeod-Flynn NDA No.22206

2.6 PHARMACOLOGY/TOXICOLOGY REVIEW

2.6.1 INTRODUCTION AND DRUG HISTORY

NDA number: 22206
Review number: 1

Sequence number/date/type of submission: 000/13 December 2007/original submission
Information to sponsor: Yes ( ) No (x)
Sponsor and/or agent: Watson Laboratories, Inc.
Manufacturer for drug substance: Watson Laboratories, Inc.

Reviewer name: Laurie McLeod-Flynn
Division name: Division of Reproductive and Urologic Products
HFD #: 580
Review completion date: 13 August 2008

Drug:
Trade name: Rapaflo
Generic name: Silodosin
Code name: KMD-3213
Chemical name: (- )-(R)~ 1-(3-hydroxypropyl)-5-(2-((2-(2-(2,2,2-trifluoroethoxy)

phenoxy)-ethyl) amino) propyl) indolIne-7 -carboxyamide
Molecular formula/molecular weight: CzsH3zF3N304 / 495.54

Structure:

o NI

x;CHCH10H
OC,c, H /CH 1Y I ~

hO~N. "'U k
Relevant INDs/NDAs/DMFs: DMF -) IND 56605 b(4)

Drug class: alpha-l adrenoceptor antagonist

Intended clinical population: men, for the treatment of signs and symptoms of benign
prostatic hyperplasia (BPH)

Clinical formulation: 4- and 8- mg tablets

Route of administration: oral
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Reviewer: Laurie McLeod-Flvnn NDA No.22206

Studies reviewed within this submission:

Pharmacology:

Receptor Binding Study ofKMD-3213 and Its Metabolites or Optical Isomer (KM-0005-A)
Effects ofKMD-3213 on Blood Pressure, Heart Rate, and Phenylephrine-Induced Increase ofIntraurethral

Pressure in Rats: Intravenous Administration (KMD-0006-A)
Effects of KMD-3213 on Noradrenaline-Induced Contractions of Isolated Thoracic Aorta and Spleen in

Rats (KMD-0007-A)
Effects ofKM-3213 on Blood Pressure, Heart Rate, and Phenylephrine-Induced Increase of Intraurethral

Pressure in Rats: Intraduodenal Administration (K':D-0013-A)
Effects of KMD-32 13 on Hypogastric Nerve Stimulation-Induced Increase of Intraurethral Pressure and

Blood Pressure in anesthetized Dogs (KM-0015-A)
Effects ofKM-3213 on Phenylephrine-Induced Increase ofIntraurethral Pressure in Rats - Duration of

Action (KM-002I-A)
Effects on action potential parameters in the isolate.d guinea pig papilary muscle for KMD-3213.
Safety pharmacology studies ofMD127K: effects on action potential parameters in isolated guinea pig
Safety pharmacology study ofKMD-3213
Effect ofKMD-32 I 3 on hERG tail current recorded from stably transfected HEK293 cells
Safety pharmacology study ofKMD-3213 oral administration on the dog respiratory system
Effects on blood hormone levels in rats by oral administration ofKM-3213 (KM-TX2002-703EOI).
Effects on blood hormone levels in mice by oral administration ofKMD-3213 (KMD-TX2002-704EOI)
Investigation ofthyroid hypertrophy in rats by repeated oral administration ofKM-3213 (Study no.

10283).

Toxicology:

Toxicity to dogs by repeated capsule administration for 52 weeks.
Twenty-six-week oral toxicity study ofKM-3213 in rats
Additional 26-week oral toxicity study ofKMD-3213 in rats
Thirteen week study in dogs
Single Dose Toxicity Study ofKM-3213 Administered Orally in Rats (00229)
Single Dose Toxicity Study ofKM-3213 Administered Orally in Beagle Dogs (00233)
One-Month toxicity Study ofKMD-3213 Administered Orally Followed by a I-Month recovery Study in

Rats (00238)
Two-week oral toxicity study ofKM-3213 in Beagle dogs.
Preliminary study by oral administration ofKM-3213 for effects on embryo-fetal development in rats.
Preliminary study by oral administration ofKMD-3213 for èffects on embryo-fetal development in rabbits.
Preliminary study by oral administration ofKMD-3213 for the effects on pre- and postnatal development,
Single dose intravenous toxicity study ofO.! M citric acid buffer solution (pH 4.0) in rats
Study on Fertility and Early Embryo Development Until Implantation in Rats - Study of Dose in Male Rats

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

(Second Study)
Study on Fertilty 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 Funçtion
Reverse mutation test ofKMD-3213 using bacteria
Reverse mutation test ofMDI27K in bacteria
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Reviewer: Laurie McLeod-Flvnn NDA No.22206

Chromosomal aberration test ofMDI27K in cultured Chinese hamster cells.
Mammalian ceIl mutation assay
Chromosomal aberration test ofKMD-3213 with mammalian cells in culture
Chromosomal aberration test ofKMD-3213 with mammalian cells in culture (by short-term treatment

without chromosomal activation)
Micronucleus study ofKM-3213 in mice
Rat liver DNA repair (UDS) test
Carcinogenicity Study by Dietary Administration to CD-I Mice for 104 Weeks
Carcinogenicity Study by Dietary Administration to Male CD-l Mice for 104 Weeks (replacement study)
Carcinogenicity Study by Dietary Administration to CD Rats for 104 Weeks
Intramuscular local irritation study in rabbits
Single dose intravenous toxicity study of 0.1 M citric acid buffer solution (pH 4.0) in rats
In vitro hemolysis study with human whole blood
Silodosin: Evaluation of in vitro phototoxicity on Balb/c 3T3 fibroblasts using neutral red assay.
Single dose oral (gavage) phototoxicity evaluation of silodosin in hairless mice
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 ofthe Glucuronide Conjugate OfSilodosin in Rats Reverse
Mutation Test ofthe Glucuronide Conjugate ofSilodosin in Bacteria

ADME:

14C-KMD-3213: Absorption, metabolism, and excretion in the dog after single oral administration.

A Toxicokinetic Study ofKMD-3213 in Rats After Single Oral Administration (10216)
Assumption of the enzyme responsible for the metabolism ofKMD-3213 to its main metabolite KMD-

3293
Absorption site of 14C-KMD-3213 in male rat alimentary tract
Distribution of 14C-KMD_3213 to rat blood ceIls (in vitro study)
Plasma concentration of radioactivity after single oral or intravenous administration of 

14C-KMD_32 
13 to

male ráts
Identification of the enzyme responsible for production of metabolite KMD-3310 from KMD-32 13
In vitro plasma protein binding ofKMD-3213 glucuronide
In vitro plasma protein binding ofKM-3293
In vitro metabolism study of 14C-KMD-3213-identification ofUGT isoforms using microsomes

expressing human UGT and determination ofKm and Vmax values
A toxicokinetic study ofKMD-3213 in rats (Sprague-Dawley) after single a oral administration (l0216).
A study ofKM-3213 metabolites in mice after a single oral administration (10235).
A study ofKMD-3213 metabolites in dogs (male Beagle) after a single oral administration (l 021 i).
Pharmacokinetic study ofKMD-3213: tissue distribution ofradioaciivity in rats after a single oral

administration ofl4C-KMD-3213
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

Other:

KM-32 13: Intramuscular local irritation study in rabbits.
In vitro hemolysis study with human whole blood.
In Vitro Study ofInhibitory Effect on Trysin
In Vitro Study ofInhibitory Effect on Papain
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Reviewer: Laurie McLeod-Flynn NDA No.22206

2.6.2 PHARMACOLOGY

2.6.2.1 Brief summary

Silodosin is an alpha-l adrenoceptor antagonist.

In a receptor binding study using membrane fractions of mouse-derived LM (tk-) cells in
which each ofthree human oj-adrenergic receptor (AR) subtypes (UiA-, UIB- and UID-

ARs) was expressed, silodosin (KMD-3213) showed higher selectivity for the uIA-AR
subtype than either tamsulosin hydrochloride, prazosin hydrochloride or terazosin
hydrochloride (other ui-AR blockers). The affnity for the uIA-AR subtype was highest
with tamsulosin hydrochloride, followed by silodosin, prazosin hydrochloride and
terazosin hydrochloride.

Silodosin showed a strong antagonism to noradrenaline-induced contraction in lower
urinary tract tissues of rabbits including the prostate, urethra and trigone of bladder (UIA-

AR) with pA2 or pKb of 9.60, 8.71 and 9.35, respectively.

The pA2 of the antagonism to noradrenaline-induced contraction for silodosin in the
isolated rat spleen (uIB-AR) and isolated rat thoracic aorta (uiD-AR) were 7.1 5 and 7.88,
respectively. The selectivity of silodosin for the prostate was about 280-fold higher than
that for spleen and about 50-fold higher than that for the thoracic aorta, indicating high
selectivity of silodosin for the lower urinary tract tissues. Tamsulosin hydrochloride
showed a high antagonism to noradrenaline-induced contraction in every tissue studied
(pA2 or pKb: 8.64 - 9.93).

Intravenously injected silodosin inhibited phenylephrine-induced increases in urethral
pressure in anesthetized rats in a dose-dependent manner and showed hypotensive effects
at higher dosage. When its selectivity for the lower urinary tract was compared with that
of other ui-AR blockers, silodosin showed the highest selectivity, followed by tamsulosin
hydrochloride, prazosin hydrochloride and terazosin hydrochloride. Silodosin, after
intraduodenal administration, also inhibited phenylephrine-induced increases in urethral
pressure in anesth.etized rats in a dose-dependent manner, and showed hypotensive effects
at higher dosage. Tamsulosin hydrochloride inhibited phenylephrine-induced increase in
urethral pressure like silodosin; however, the selectivity for the lower urinary tract was
higher for silodosin.

Silodosin (oral), at doses of 0.1, 1 and 3 mglkg inhibited phenylephrine-induced increase
in urethral pressure up to 12, 18 and 24 hours after administration, respectively.
Tamsulosin hydrochloride orally-administered at a dose of 1 mglkg did not show
inhibitory effects at 18 hours after administration.

Intravenously-injected silodosin and tamsulosin hydrochloride inhibited urethral pressure
increases induced by electrostimulation of the hypogastric nerve in anesthetized dogs and
showed a hypotensive effect at higher dosage. The hypotensive effects of silodosin were
weaker than that oftamsulosin hydrochloride, while silodosin selectivity for the lower
urinary tract was significantly higher than that oftamsulosin hydrochloride.

11
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Both silodosin and tamsulosin hydrochloride inhibited overactive bladder-like symptoms
observed in the rat benign prostatic hyperplasia model induced by sex hormones.

The proposed mechanism of action is that silodosin blocks the sympathetic nervous
system via the uIA-AR subtype distributed in the prostate, urethra and trigone of the
bladder to relieve tension of the smooth muscles of lower urinary tract tissues. This
reaction decreases urethral pressure, thereby improving the symptoms associated with
benign prostatic hyperplasia.

Prazosin hydrochloride and terazosin hydrochloride showed the highest affnity for UIB-
AR subtype, while silodosin showed the highest affnity for uIA-AR subtype. The affnity
for dIA-AR subtype oftamsulosin hydrochloride was about 3-fold higher than that of
sIlodosin. However, the ratio of the selectivity for uIA-AR subtype to that for uIB-AR of
tamsulosin hydrochloride was about 10-fold, which was lower than that of silodosin at
about 160-fold. The silodosin effect was persistent.

The main metabolite in animals (rats and dogs) was KM-3310, while the glucuronide
conjugate ofsilodosin (KMD-3213G) and KM-3293 were identified as major human
metabolites.

The affinities ofKMD-3213G and KMD-3293 for human uIA-AR subtype were 8- and
42-fold lower than the corresponding affnity of silodosin, respectively. KMD-331 0,
which was identified as the main metabolite in animals, showed no affinity for any ai-AR
subtypes. The affnities of the other identified metabolites, KMD-3241, KMD-3289 and
KMD-3295, for uIA-AR subtype were equal to or lower than that of silodosin.

The affnities ofKMD-3213G for rat mandibular gland, where uIA-AR subtype is mainly
distributed, and for rat liver, where uIB-AR subtype is mainly distributed, were 4.5- and
35- fold lower than the corresponding affinity of silodosin, respectively.

In isolated rat prostate tissue, both silodosin and KMD-3213G caused the concentration-
response curve of noradrenaline-induced contractions to shift to the right, and treatment
with the parent and metabolite at higher concentrations caused a decrease in the
maximum contractile response. The pKb values of silodosin and KMD-3213G were
10.15 and 9.86, respectively, while the activity ofKMD-3213G was about half of that of
silodosin.

The plasma and prostate concentrations ofsilodosin and KMD-3213G were compared
after intravenous injection in rats. After intravenous injection of silodosin, the
concentration of silodosin was higher in the prostate than in plasma. After intravenous
injection ofKMD- 3213G, the concentration of this metabolite in the prostate was lower
than the concentration in plasma. The ratio of prostate/plasma concentrations ofKMD-
3213G was about 19- and 10-fold lower than that of silodosin at 1 and 4 hours,
respectively, after the start of injection. This indicates that KMD-32l3G was less
distributed in the prostate than silodosin.

12
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Silodosin's affinity for ßi-AR (pKi value: 8.25) was almost equal to that for a.ID-AR
subtype (pKi value: 8.66) and ulB-AR subtype (pKi: 8.19), but showed affnity only at

higher concentrations for a.2- and ß1-AR, muscarinic receptor, serotonin (5-HTl) receptor
and dopamine (D 1, D2 long, D3 and D4.2) receptors. The affinities of silodosin for any
receptor subtypes other than a.IA-AR were lower than that for a.IA-AR.

A uterus specimen isolated from a pregnant rat was used to detennine the action on ß2-
AR. Silodosin showed antagonism to ßi-AR at concentrations of3xlO-6 mol/L and
higher. .

The affinity ofKMD-3213G for dopamine D3 receptor was almost equal to that of
. silodosin, although its affinities for 0.2-, ß1- and ßi-ARs, muscarinic receptor, serotonin
(5-HTl) receptor and dopamine (D 1, D2 long, D3 and D4.2) receptors were lower than
the corresponding affinities of silodosin.

KM-3293 showed a lower affinity for all tested receptors than did silodosin.

APPEARS THIS WAY

or. ORIGINAL
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2.6.2.2 Primary pharmacodynamiè study summaries

Mechanism of action, in vitro receptor binding, antagonism of smooth muscle contraction
in situ, etc. for silodosin and its metabolites:

Affnity for Human Il¡-AR Subtypes:
Report Tule: Receptor bindig stdy ofKM-3213 and its metabolite and optical

isomer

. :Membrane fuon ofLM(tk.) cels exressing human receptors

III vitro

StidyNo.: KMD-0005-A

Test Mateal: Te:st Arock Silodosín
Route of

Admatin:

Drug
'Conc."lnlion nM (moliL) Resnlb, pKi nln.

alA ..A.,. a1l...~ a.v.'I Ql.-A-ï: aurAR ou:rAR
siOl..in Ixlo-"- 1"10- !:. 10-10 _ 1::10-6 1,,10-.1"10-' 10...=0.0 g'19 =0.04 8.66 = 0.02
(KMD-3213) (Coiionnilio 10) (CO=OI mo lQ) (ComonIOtto 10)
ramsut\SD 1xIO'. -1.10 !.Io- -hIO' 1,,10 '.1.101 IO.9,;tJ.01 9.91 =0.01 10.5 = 0.01hyiacbonde (Commimmo 10) (Coinra 10) (Cnmnon iotiO 10)
proin 1'10"".- 1.IO~ 1'10-"-1'10- ¡"i 0-" - hlo-

9.91 =1).03 10.6 = 0.03 10.l =0.04liyiodrtd. (Coii""nM 10) (Coin ..lio 10) (o,nion ioiio 10)
tez.iÌn 1'10'" - I~IO" I~IO' .1"10' I~IO - 1:0(10. 8.71 =0))6 9.40 = 0.02 9.07 = 1).0hyiocd. (Common f3M 10) (Coii rao 10) (Ccnr:iio 10)

Actions on Noradrenaline-Induced Contraction in the Isolated Rabbit Tissues
Report Tit: Effecß ofK,\1-3213 on norameiale-inuced contrction in the.

iroIated rabbit prstate, ureilaan trgone of bladder
RabbítJapanese Whitelmale
hi vitm

Stiidy No.: KlID-OOlO-A

Spece.;í;strainse.-i:

Route. of
A.diltratiii

Test Article: Sildosin

Test
Drag C..ceninllin mod RunlhlD"IftriaJ (mo~~

s"Jodosi
1:ilO-l,1:-10.f ConiEItr~ti-dP=iieit aJh~glX ::d inòition of me ma"d pKb: 9.ó"'0.05

(h'\-n13) repooe by about 3ß% by lIe2mien at i ~ 10Jl moll
Prstate t.nosin

l)o'3.Q-¥~ 1¡.1Q-l
Concmtati!!.depende antnism an inhibition of \h ni"Óum pKb: 9.il3 '" 0.0

!pet.mm hydroclioride repo!1e Ò;'~boUt30% !i ir_ai at 1..IO"lIJI
pr3Z~ 1..10 - 3.10'

CODCentti,on-d-eE:en :!gÐnign pA,: 7.91=0.02
hydchloide (Coiirs3)

silodsi 3..10"' - 1..1if ConcentInoD.-d:p~r :wrsg~ pA,: ¡¡,n :. 0.09
(KMD-3213) (Commnrmo 3)

Urethf3 t. 3..10"'-1"10" CODæntion-d~p~t :mbgoiI pA,: 9.00 -' 0.06
specien hydochloi'.de (Common rotio 3)

PraOS 3:-;10 - 1"'10" Conc.entI:tin~en~t anigOoiiJ! pA,: ï.95 ,; O.O~
hydrochoride (Coion rotio 3)

siodsi 3.. 10- - 1",10- CocE:tration-depl!Dde-nt n!1agci:sD1 :!d :ilii'ton. of the ma't pRo: 9.35 ,:! 0_15

Tiig(te of
(KMD-3213) (Comm rotio 3) nsponi b:' ..boll .w,"¡ by tt~tE-i at i x itF mol,'!
iaosin 1..10.' -3"io~ Conrentratú-dpædeit anrngo%ILD :md inbition of 1h Dium pKb: 9.4&= 0.14CLWL.i Ii~illoride (Commn fatio 3) rep-anse by :abou 40% by lrea1ment at J)o; LO~ tlollL'~en
pr.azoD. 3..10-.1"10'

CGi:(emrioD.~p!1d~ etg"'i:
p.~: 8.IO~ 0.05

.hydroclilw.de (Conm'O" faåo 3)
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Actions on Noradrenaline-Induced Contraction in Isolated Rat Tissues
Report Title: Efect~ ofKMD-3213 on noradrenain-indued conttclÍon in the

isoj¡ted rat thorcic aorta and spleen
Rat/SO/male

Iii viir

Study No.: KMD-0007.A

Specie.!;stninlrex:

Route of

Admstratin:

Te.st Arcle: Silodosin

Tes iwltrul Dru~ C"uctnlntin ustd (mollL) ~\u1ts
modosin 3)0:10 - ¡',IO'" Conc-etiD-d~m æ3ti,goiism !lA,: 7.88= 0.D5

ThIScic a0!
~:l32B) (C""oo ratio 3)

~dmSl t:msuro£Ï 14!f-3'1O
CooæI.tiD-Òi!~ 3Dtagoii pA,: 9.82 = 0.06hj~diOOorie (Commn iatio 3)

prosi 1xl0 -),.10
Coaeatrtion--pei~D: ::tagoDi p.4.: 9.17= Q06 h)Wobloride (COm!Otl ratiD 3)

si~od0si 1-10" .1.1if
-Concem1IQn..pe:4eur angomsm 1'...: 7.15 = Q05 ~:l31 (3) (c"mmolirlUo3)

Sple t,in;j 3"1(1' - Ixl0' CO!l~depen~ ;3gorr pA: 8,64'; 0.06~ciei bsõroiid. (Cmmoo rlUo 3)
prosi 1,,10- -lxlO

CO:i~OI~pei~ct 3nugoni l'A,:934,;0.13hydrodiloiid. CC=oii:tio3)

Effects in Rats In Situ - Intravenous Injection
Repar Title.: Efects of KMD-3213 on blood presue, hea rate. and pheiileplie- Stud)' No.: KMD-0006-A

induced incrse in uretlal pre.s,",ire in rats: Intivenus inj~tionSpeciesfstrsex RatlSDlmle Test .'lcle: Silodosin
Route of Ininv"nou inection
Ad!tttion:

Rtmts
Dot (i!11k 1n~eb. Blo prassu i.¡Drn m.etb p:æ Selmit lOr iæ low.,

Ineae in uratb
Blood pi oj 10.. (~g:;.g) ED.. (U;¡'kg)

ut;!tr~t (EDi./!A)

pr5l
sild.;j (K:l32B)-' 0.3 - 3Q (Cciiii..tiO 3) I - 300 (CoClooratio 3) 0.932 ¡!l.9 11.
tams"'osm hi'Uribloride 0.03 .3 (COmi"" ratio 3) OJ .30 (Comoi ratio 3) (HOO 0.395 224
pruin.3i)"dochka:ide: 0.3 - 30 (Commol113tio 3) 0_1 - 30 (CoIDoinmo 3) ~.M 0.792 0.19ó
ttaZQ1lùioconde 1- 300 (Coiun rati 3) 1 - 300 (Common r.1io 3) 3S.:7 5,60 0.171

a) Mea b!ood pr5!i~
b) ¡aID.3213-iI-:Br ~t

Effects in Rats In Situ - Intraduodenal Injection
Repon Titl: EffectHif KMD-3213 on blood pns,-ue, he.1r rate and phenylephre-

induced incre,e in urtlal pressure in rat,: Intraduen
adminstrtion

SnidyNo.: KMO-0013-A

Specis/strin/rex:
Route of

Admstratin:

Rat/SO/mae
Intraduodenal admnistration

Te~t .'lcle: Silodomn

Relti
Drug

n.". (igllq) liase. in Uf-elh
Blood pr01 " Seiecn,'I for th~ lower Ulaz tr-r

I~ in ure~ pr~sue Blood prwu... IDlo (~i;;;g) ED'J(J.gi'kg) (E,,!;_)
sHodosli

3 .300 (CoI1 r:i 3) 100 -1000 (Commoi rntio 3) 10.\5 176 26.(n32B)
i:"¡es

3 - 100 (c,""o r. 3) 10 . 100 (Commol1 nmo 3) 5.45 20.3 3.82h)1!b!oiide
a) Mem blood pro=-.
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Effects in Rats In Situ - Persistency of Effect
Report Tile: Effct ofK.IvID.3213 on pheiiyJeple-indÌed inc.re in urethal

pre."Se in rnh - Persistency of the effect
RatiSDinJe
Or admtrtion

Study No.: ia-I-0021-A

Specia~trai!sex
Route of

Adnstrancn:

Test Arcle: Sílodosìn

"Drug Do,~ (ikg Tun. .fier dru¡; tr..iment (b) ~sui,
12

Sigi...:t suppression of pbylep!:.õ..mu.ed in~ in lntht
prssu 3S c~ 'iritl m! COtt groüp at 100 ~g:ikg: or higher do~

,iIea-f 30 -300
18

S;gC:m1 'uppÆ5io" ofpllnyleph.riducod ID' in mii!"3
(K:l-3213) (Comon rano J) ~'Se as CCD.'P3!ed tr.th coiil gtcU 3.t 1000 lAg.(kg or higher dose

24 Signük21 ~oii Qf plylep-idu inO&~ in ur!
p.i as compsfechridi rhe comol grou at 300 p,'kg

12
Sigct 5L'J0ii of pæyleph.riduod io~ in mit!

prl!5U as cowi lb. oontt group at 300 ¡ilkg orlú åG.wtisii 30-300 Sigicait51essiD of¡i'leliiie-I ina... in urii
.liy,b-ocl:orid. (COI1Olll'ti 3)

IE
prSt. M c~wl th COEl group at 3000 lI§1kg

24 No ~caii sl1ppressi of plyleliizcid inSl in ",,,ti

prsm. obed as CO..mtl lb. ccmùl grup up '0 300 !l~'kg

Effects in Dogs In Situ
Report Title: Efects on hypogstrc nerve stlatÎon-D1du inease in uretll

pressure an on blood ¡isur~ in anesthetiz dogs
Dogs/beagle/mae
Intravenous D1jection

Study No.: KMD-0015-A

Species,ltrin/sex:
Route of

lulniinslrtin:

Ta'U\iticle: Sìlodosin

Resuli,
Dni¡; Do.. (¡;l I:iCli!e in urthl prsu.e Blood ¡n-- Se1l!ahii-y for rh lower

ID.. (¡g;'kg) ED" (¡~'kg) 11ñ= tt (E,,'ro)
~ano!i 03 - 300 (Coiin mlio 3) 1.86'" 0.479 44" 193 237'" 76.61i"lchloid.siiii

OJ. -300(Comonnino3) 0.9OS '" 0300 0.837'" 0.130 1.1 '" 0.296(KMD-3213) hi

a) i,feu blood piaurp-.
b) KMD-32U.2HB 5:iL

APPEARS THIS WAY
Or. ORIGINAL
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Affinity of Metabolites for Human lli-AR Subtypes
Report Titles: Receptor bidig study ofKM

Receptor biiding study oÎthe metabolite ofKNID
Membrae frion ofL\1(tk-)ælls eiq)re~sing mim receptors
Silodosin and related metabolites
Iin'ilro

Study No.: XMD-0005-A
KMD-0009-A

Test materi:
Test Artcle:
Route of

aditrtion:

Dru Co~~oitr.tioiiused (moi.i) Rê.wh: pKi
Q!-\-A'l l:1ffAR Q.qr.AR. ClA-AR I1lirAR Q¡u-A"R

l~!D32BG1'r 1,10 -1"-10' 1"10" -1'10 1'10".. ¡"IO"
9.$=0.03 6.53 = 0.10 7.09 = 0.06(C"""" isro 10) (Comn r3no 10) (Co" r.no 10)

~ID-3241 . . hlo-.-lxIO~ 1"10' "-1"19" 1.10' -i"ilr
1 0.5 = 0.05 8.56= 0.01 9.16=0.08(Common ir 10) (Comm ",no 10) (Co1l"" rado W)

KMD.3289 lxIO"..I'IO~ 1"10"'. via IxIO' -I"¡O
10.2", 0.02 8.92 = 0,01 8.S7 =0.0(Conon ..1io 10) (C=tano 10) (C,,=a ",do lOj

DID-3293 I.W' .i,¡o- 1-10 .1"10- 1"10~- 1-10"
S.7S'" 0.03 6.!n=0.02 7.13.:(i,1'4(Conzi i:rO Hl) (Co=nrsno 10) (C-i Iâno 10)

&'\3295 1'10' -1"10' 1-10 .1,10' 1"10~ -lxlO
8.9 '" 0.06 6.99 '" 0.04 7.42" 0.04(COln mi" 10) (Co"""n 13no 10) (Cozi IâtiO 10)

&\:I3310 1.10- -I.IO~ 1-10" -1-10-' 1'10- - 1"10"
~5.0 '" Hi ..5.6(C=on ..do 10) (Co=on",no 10) (Colloa rado 10)

iQi.3290 Çl 1'10~' .1.10' Iy.IO~-1"10' 140~ - 1,10 9.12*0.02 7.44= 0c0 7.64::0.10(Con mio 10) (Co="" 13no 10) (Coion "'lio W)-
~) Glnone conjuge Na ofKMD-3213 Q\'io12'mA or KMD..J213G~

b) K,\1D-314I o,"l:lte.

c) Optic:! i"",,.

Affnity of Glucuronide Conjugate of Silodosin for Rat a¡-AR Subtypes
Report Title: Study on bind of KM- 3213 and lvIDl2ï to :rta! -adrnoreceprors Study No.:

Speciælstrain1re: Rat

Te.st Artcle: Silodosin and glucuronide rojugate K metabolite of silosin (1\'ID127K or KlID-3213G)

Route of hii'itr
Admni~tratin:

AL-2232-G

Te-zt item T~t mnt.iil Drug eo..iilTalioii "sod (moJ/L) Results: pXi ,."Iu
ttl,A-.U :Rt.IDDdibubr gland siooosiii (~ID3213) i.10'-- 1"10' (ComnrsûoIO) 9.2

g!ucttDIda -coojng;ste K oi1Q..ID-3213 IxIO' - I x Iil' (Commii rsdo 10) 9.27

cirt".U P.;tlive: sil""ii (~ID3iB) 1"10. -1:.:10" (Conionro"io 10) 7.39
g1uoci~ coajga K oI~ID3213 1"10'" -lxlO~ (CommOIl13tio 10) 5.84

Effect of Glucuronide Conjugate ofSilodosin on Noradrenaline-Induced Contraction in the
Isolated Tissue

Report Title:

Species'!striisex:
Te:t Artcle:
Route of

Admr,trtin:

Effec.t~ of &\1-3213 and MD 127K on norad.-eilie-mduced contraction Study No.:
in the isolated rat prostate

RatlSDiiue
Silodooin and gluclronide. conjugate K metabolite ofsilodo.sin (ltID127K or K11D 3213G)

In YÏti.ii

lO.m-II004

Test iitui2 D~ CODunrration usd Ret.(moi.i)

sio:lsi (KMD-3213) 1,1if,lxl0" COlheistoii-æp"..dem .mgollsii inhibiton of tb
pKb: 10.15 = 0.04Pro,,"3 m."rlll'irepØ!e by al 40% by ir.:mei at 1xlo" molrL~~:i glui:de conjugate 1,1tl,1;,10" Ccnemr3IÏon-da..dent ..gOD.~ iiinoi of me
pKl.: 9.~'" 0.05K ofKMD-3213 "":timimn;e by .~o",25% by _nn_at IXLO" Il1,L
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Distribution of Glucuronide Conjugate of Silodosin into the Prostate
ReponTitle: Measiirnit of plsm and pm.-itic concenttion~ after contiuous stu No.: KMD-I1005

injection ofK'vID-3213 and ghicuonide conjugate ofKMD-3213 in iats
Speciesfstrais~: RatìSD/mae

Test Artcle Silodl:!ii and glucuronide conjugate K metabolite of siodomi (l,m127K or Dim 3213G)

Route of Continous iiavenous inection
Admstratin:

Relts
Pl co~em3ti!l (ngmL) wmdc conci:lÎon(ngTg)

DlUg ~. (¡1!,IJ¡gI) Me:inrod Snb,ewee Afterl-li Afer +hr Aft I-hr Afta" 4-
commuoU5 coiuou. C-oncUOUi coiiUO'U
lij~tion inJectin inj-!c-tiu fuj~cion

ml)dosm sidosm (KMDc3213) 33.1 :è 5.£9 4098=7.03 163.45 -'172.," 291.11 == 71.95
(KMO-3213)"

120
KMD-32I3G ., 1.5.= 3~7ß ~ 5.12=6.0ó"N.D. N.D.

glo!Ùde si!odosm (K3213) N.D. N.D. 1.%=4.79'" 3.11=4.86 "
conj-æ K or no

l~ID32I3G oj:KMD-3213 11424= 27.53 111.93 = 3i-6 26.08 = 8.63 90.20 = 53.6

R2iits
Dr; 2\e:smod snb,l:(e Afer l-l! coi:uous injecon Afer 4- c.nttlS injection

Prosu."ìc!pli5ma'cOJ~.io!lr.ti ., ReIim,...tio ProstatclpEs 'Ccni!.3oå tto It- Rel:ve rolio

si!odosi modosm
4.10= 4.14 1.0 7.55 =:257 1.0(KMD.32J3)") (XMD.ll13)

gluc!l
KMD-3213(T'l::oiæ K. of 0.25",,0.10 1118.& O.'13~O30 inO.3

~lD...1B
N.D.: No. d;iea"d (bow 1M qiw13\1le Ii) (P!"""" CO""Jllrw. o:.)ng, pr'''''c co:ico:inon: .:U):llg;pwscite).
0) KtID3213" 2EB salr, b) Ghicmoit~ con.Ìte ofICMD-3::nJ:: (.j N.D. in 5 of'd s., d) N.D. m 3 of 6-.:si e) N.D. m. 4 of 6 a0f!.1fl Tæ

protaticlpbsm CO:i!t1tr.itiOD. nJo DEan tæ nna in tet oftb lUl?"" S'.se.

Drug activity related to proposed indication:
The proposed mechanism of action is that silodosin blocks the sympathetic nervous
system via the U1A-AR subtype distributed in the prostate, urethra and trigone of the
bladder to relieve tension of the smooth muscles of lower urinary tract tissues. This
reaction decreases urethral pressure, thereby improving the symptoms associated with
benign prostatic hyperplasia.

Effects on Rat Benign Prostatic Hyperplasia Model
Report Title: Effects ofD,ID-3213 oll the urodnaincs of sex honione..induced

begn prostatic h)-piplasia model in rats
RatlSDìmae

Study No.: KMD-I100l

Speciesi~trainlS'X:

Route of

Adiiin5tratin:

Test Artcle: Silodosin

Intravens injectin

Drug D'5l(J~'I) R.,oIts
Sigai d.se ,in fraueocy of O\'E:cm.'e bladder..Ute ('O~"Taf 8'(~ with m:e: coutr(ll

silodGSÌ
I - 100 (Comm (Utio 11) gcOt at 10 iig/kg m I! d-

(r~lD-32B)') Sisüciii .:rease iii t! 1D iD~esc"¡ pro;" and bl3dds c3pty as comp:i"d wIl ll

coiiòl gwap li 10 pg'kg

t3JWOSW Sigfica d.re:tse il fteq~of m"e-ractt'e bl1dder.ltk con.rrriou md sigiñtant dllease Î! tl

h)'ldilod; 1- 100 (CO!Qi,.!tO 10) mti:tmn ii'j'esk9.I%ESsu:a compMed with tD contrl grup at 10 ii~i!c& or higla- do~~
Signe3l .i,.... Ji blodèr esp.ciry as i:oæpiid nith tho (onl po or 100 pglkg

.) KMD-3213-HBr s:i
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2.6.2.3 Secondary pharmacodynamic study summaries:
In a battery of secondary binding studies, minimal effects were observed for silodosin and its metabolites.

Affinity for Various Receptors
Report titl: Bindi study usg radioreceptor a~say

Te~t materil: F-alS and Sf9 celH

Route of in .itrO'
adiirtion:

Study No.:

Test Arcle:
AL1246
Sildosin

Result;: Jnluitoii "'I~ (%)
ThtItem Test ?út.mi Silosm (A"\-3213) (mò!L)

l:dO¥ I:iiO-o l"ia~ 1"10-
a,.AR. Rat cerral COIe. l.3 1231 47.45 8ó.S9

Pi-...~ Roi cerebi: co= 1.3.)6 '¡.60 8';25 100.00
1,!usai 1EEpro:r Rar ca:ebi' cot~ 0.00 0.34 0.00 2R21

Ser!on! ç;.:,)rec=tc FJlt stitn 21.63 40.2 7225 94.04

Teal Itim Tetmit! R.snt;
ICs, ,..Ul (moll) Jl ,,,hi.

llAR -S19 celIS exressi hunIKatr 6.93'10- 8.25
Dop3 D, re:epr s~ cell apressi im !KEpor 3.01")0- 4.82

Dopimu-e Di icm~ I&êproI' 519 celIs e:.pr.esSÏ li re.eptor 3.45'10'" 5.53

Doon D; reepr Sf9 cell; e.~resI rst !~c~tor 2_05xi.o4 6.46
Dop3ni D.." reeptor 's:ß ce a:i:~ssi bmn ree:pmr 7.e5"IO~ 630

- ..ni result IS prseed by t! inhibition rae to ",..'I ßi-AR mi",ami,.i"æpor ""d rera"" (5-lI,) re:eplCnmon;: JJ reeplors"..e fut for jL,-AR
3nd .Jop!le CD" D, long, D; 3ld D.,l reEpors is ptW.Jd by I'Ki val..

Coiiia"" of "iIesin (nm.3213) !1 il'¡ sinti.,
! x 10" - h 10- maliI ("omn ",lio 10, ",.AR an P,-AR Dlcori"" ropmran serotoni (5-1I,) te"ptr).
1:-= ltr'" - i)( lo"' moùL (coionrntio 3, l)ì-~4R 3ZdopBmI ~ loog r~ep~or).
Ix 10- - 1-10" "'aliI (comon alio';, do"""" (D,. D, an Dd ret1n).

Pharmacological Action on ßi-AR
Reporttit!e: Effect ofIO,ID-3213 on islated pregnant rat utem~ prepaation

Specie~/smiiise.'C Rats/SDffemae

Rote of in ~1b'o
admtration:

t

Stu'No.:
Test Article:

KMD-0020-A

Silodosin

To;t.lem Conc.olriioo used (mcll) iwi.
Aono of silodasi (KMD.3213) .100.

l"lÓ"-I"lo-
Na effect.aD ~1OCÎ.inedr!1m canaiion 1l to 1M 10" mallL

(Common..OO LO)

IntncDim l\ith ispi()~J'I 3xlO" -1.10' In"bmmi of relaxig: ~~t.r. ofi~oprooi on Oh')odn-.idud
(C""..:i alia 3) rh)1bmc (onton :it 3xlO~ moll or high coiaiaton:

Affnity of Main Human Metabolite Glucuronide Conjugate of Silodosin for Various Receptors
Report tie: Bindig study to varous receplQrs ofMD127K Study No.: &-2233-G
Test materil: Rat!, Sf cell and CHO.Kl cells

Te~t .J\rtcle: glucurnide conjiigte K metabolite of silodosin(M127K or KMD-3213G)

Rout of in VID'O'
adiiiistttion:

T..tHem T",t ""I.iúl Reslt". pKi ""100
.Ghi!Ide 'Olj¡¡~te K ofKMD.3213

"""0\"- P.ßt cereb1 coro.. N.D.

jl.-AR Rat i:er!Ù CQ!'"t 4.20
~!iis.ai:reept RAt cerbral 'Cort N.D.

Sero",ni (5-Hr,) reepr lbr,im= N.D.

IlAR Sf ",ll o,,1""",,g li= r..eptor 4.96
Dop9nii D. IKE;tor Sf ,.ii eir..iig li1l ..pi N.D.

Dopai 1) !on reepmr Sfi ce~ e:qlresW.g hll r&êptoc N.D.

Do!leD, IKE;lOr S:f cells ~'t~ rn r&êpmr 6.27
Dop. DH receptor CHO.Kl æ1 expressig hi= IECaior N.D.

. ..N.D.: Not ~~mù (the iiilibinonri:t.e at th con-e3.ti of Ix 10 inl/ wu less thn sm.,,).
Coixen31o!! of gluctJ11 couju,gam: K clXM3213 used iu me sniy:

1"10" -1'10" mall\ (comon retia 10, ",.ARan p,-.'I 1I\l reept~r, selO,,n (5-HT,J ""pm and doim. (D, D,lon;: D,:m D.:;

reeptors).
l~IO-ul - l~iO'" ::ollL ((OmmOiu3tÎo lOt fJAP..).
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Binding ofMD127K (glucuronide conjugate of silodosin) to various receptors:

dcxz-a renergic receptors
Inhibition (%) ICso (M)

Compound (cone.) 3x10-0 10" 3x10- 10-0 3xlO-o 10-' 10""
MD127K - 3.16 - 1.81 - 5.72 35.02 ~104
Yohimbine 15.59 36.47 56.93 82.12 87.62 - - 2.llx1O-1

10- 3x10- 10- 10
0.00 0.00

14.53 39.36 54.80 7721 86.75

10-

9.37
10-4
55.53

ßi-adrener ic receptors
Inhibition (%) I Cso (M)

Compound 10-1U 3x10-IV 10-' 3x10-~ 10-0 10" 10"" 10-' 10'"
MD127K 0.00 - 0.00 - 0.00 0.00 0.98 34.02 77.23 2.25xlO-'
Propranolol 15.50 26.69 47.85 77.47 92.92 - - - - 8.66x10-1UD DIopamme receptors

Inhibition (%) ICso (M)
Compound 3x1O-IV 10"" 3x1O'9 10-' 3x10-0 10-1 10-0 10-' 10-4
MD127K - - - - - 0.00 0.00 2.28 7.55 ~1O'"
SCH23390 13.16 30.83 49.57 67.52 77.37 - - - - 3.82x1O-9

opamme ong uman receptors
Inhibition (%) ICso (M)

Compound 1O-~ 3x1O-' 10". 3x1O-0 10-1 10-0 10-' 10""
MD127K - - - - 0.00 1.1 3.16 32.54 ~1O-'
(+ )-butaxcJamol 4.18 19.12 47.58 74.57 96.08 - - - Ll I x 10-0 

D D2 i (h )

D D3 ( t) topamme ra recepi ors
Inhibition (%) lCso (M)

Compound 10-" 3x10-" 10-0 3x1O-. 10-1 10-0 10-' 10-4
MDI27K - - - - 2.51 38.54 86.36 100 1'58xlO-0
(+ )-butaxelamol 2.96 17.62 46.07 81.70 92.26 - - - 1.02x 1 0-0

D D42(h )opamme uman receptors
Inhibition (%) I Cso (M)

Compound 3xI0'~ 10-0 3x10-. 10-' 3x10-1 10-0 10-5 10""
MDI27K - - - 4.03 - 9.53 5.63 11.82 ~io"'
haloperidol 15.1 1 27.67 42.81 65.17 76.49 - - - 4.4lx10-0
Muscarinic (non-selective) receptors

Inhibition (%) I Cso (M)
Compound 3x10-1U 10'~ 3xl O-~ 10-. 3xlO-0 10' 10-õ 10-' 10""
MDI27K - - - - - 1.93 0.88 3.12 0.00 ~ 10""
atropine 10.60 14.83 25.77 57.81 77.66 - - - - 7.40xio-~
s . 5HTI ( . )erotonm . non-se ective receptors

Inhibition (%) ICso (M)
Compound 10-' 3x10-" 10-. 3xlO-' 10" 10-0 10" 10-4
MD127K - - - - 2.47 16.44 24_54 43.72 10-'
serotonin 29.40 50.45 72.87 88.07 98.72 - - - 2.90x1O-"
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Kd nM
1.62
0.18
1.03

Bmax
5.60 fiol/mg tissue
2302.75 fiol/mg protein
6109.06 fiol/mg protein

Receptor Substance Ki (M) pKi
¡-adrenergic MDI27K 6.37xl O-~ 4.20
¡-adrenergic propranolol 5.68xI0-~ 8.25

i-adrenergic (human) MDl27K 1.09x I 0-' 4.96

i-adrenergic (human) propranolol 4.2IxI0-'V 9.38
Dopamine D3 (rat) MDI27K 5.37xI0- 6.27
Dopamine D3 (rat) (+ )-butaclamol 3.47xI0-~ 8.46

Affinity of Main Human Metabolite KM-3293 for Various Receptors
Report tie: Bindig study ro varousreceptois ofMD127K
Te;t material: fults. Sf9 cells and CHO-Kl cels

Test Article: Metabolite KMD-3293

Route of in vió'Q
admnistrtion:

Study No.: AL2233-G

Te~t Hem Test mateJ ~,~lh: pKi rnJue

?~1D.3293
."AR Rat-cerbislcorm~ N.D.

P,-AR R:t cerl;ial coræ't 5.6
MU5:sI r.fepto R!t cerbra! CorX N.D.

Sero","¡ (S-h"' ,) l&epto, Rarsttmm N.D.

f1-A.'l Sf9(~ e.':silil1eplor S.()
Dopai D, reep,o, Sf ci:lls expIesSln lwrecepro! N.D.

Dop,mÎ D, ic lK.pio S:ß (ti exr6 hu rec-eptor S.19

Dop=ie Ð.lKeptor Sf9 cell expssu~ ra reep~or 5.92
Dop:u Di:i receTor CEO-K! tel e: h= Ec.pio N.D.

'- - .. . ,.1.D.. Noidetmd (rt iibmorateotlD t"",.ntraii"" of l~lO mollL,.osl.. thil! w..).
COii~ns ofL\ID-3293 usedin me sruv:

1:-. 1 (J--r._ 1 Yo 10-1 moii'. (c(lon T3o W, ~i-AR 3nd Pi-A.'t IlusC3rireeptor: serooni (5-HT J) TK2pror and dOP.1Wli (Di Dz long ~ ac D,¡:)re::eptnrs). .
J:.; lu.i~ - i)C lo.. mo!lL (commn.r.ario LO~ ßr."'ll..

Binding of KM-3293 to various receptors:

dUi-a renergic receptors
Inhibition (%) ICso (M)

Compound (cone.) 3xl O'~ 10-7 3xlO-7 10-0 3x10'o 10.' 10""

KMD-3293 - 0.88 - 3.92 - 6.91 35.64 ~IO'
Yohimbine 1337 33.81 59.36 83.49 94.12 - - i'99xlO-

ß di-a renergic receptors

Inhibition (%) ICso (M)
Compound (cone.) IO'~ 3xio-~ 10'. 3xI0'. 10-1 10'0 10-0 10-4
KMD-3293 - - - - 0.00 33.22 60.75 92.64 4.3lxlO-6
Propranolol 33.00 63.54 74.85 88.89 100 - - - 2.08xI0.9
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ßi-adrenergic receptors

Inhibition (%) ICso (M)
Compound 10-10 3xl0-1O 10-9 3xlO-~ 10-8 10-' 10-0 10-5 10-"
KMD-3293 0.42 - 2.98 - 0.00 2.64 6.61 42.07 84.55 1'44xl0-'
Propranolol 6.47 21.0 54.72 73.26 93.35 - - - - 1.00x1O.9D Dlopamine receptors

Inhibition (%) ICso (M)
Compound 3x1O-1V 10-9 3xl0-~ 10-. 3xlO-8 10-' 10-0 10-5 10-'
KMD-3293 - - - - - 0.00 0.00 5.06 15.06 ;:10-4
SCH23390 10.38 25.65 39.13 60.77 83.60 - - - - 4.66x1O-9
D D21 (h )opamine ong uman receptors

Inhibition (%) ICso (M)
Compound 10-9 3x1O-9 10-. 3x1O-8 10-1 10-0 10-' 10-4
KMD-3293 - - - - 0.00 2.80 21.13 64.78 4.83xl0-'
(+ )-butaxcIamol 14.45 32.09 54.21 69.48 90.46 - - - 9.03xl0'9
D D3 topamine recepi ors

Inhibition (%) ICso (M)
Compound 10-9 3x1O'9 10-8 3x1O-8 10- 10-6 10-' 10-4
KM-3293 - - - - 1.99 28.28 74.97 92.12 2.88x10'0
( +)-butaxcIamol 15.44 28.98 47.16 62.85 84.23 - - - 1. 3x1 0-8D D42opamine receptors

Inhibition (%) I C50 (M)
Compound 3x1O-~ 10-8 3x1O-. 10' 3x1O-7 10-0 10-' 10-"
KMD-3293 - - - 1.73 - 3.83 15. I I 38.42 ;:10-4
haloperidol 18.46 34.1 5 48.14 76.29 87.07 - - - 2.43x10-.

uscarinic non-se ective receptors
Inhibition (%) IC50 (M)

Compound 3x1O-JU 10-9 3x10-9 10'8 3xl0-. 10- 10-0 10-' 10"
KMD-3293 - - - - - 1.43 5.02 0.83 0.00 ;:10"
atropine 4.41 16.73 38.77 .59.45 81.00 - - - - 5.85xl0'9

M . . ( )

St. 5HTI ( If) tero onin non-se ec ive receplOrs
Inhibition (%) I Cso (M)

Compound 10-~ 3xl0-9 10-. 3x1O'8 10-7 10-0 10-' 10"
KMD-3293 - - - - 0.18 0.00 0.00 22.1 5 ;:10-4
serotonin 21.01 39.43 65.30 84.16 96.43 - - - 4.68xl0'9

Receptor Kd (nM) Bmax
ß i -adrenergic 2.56 4.25 fiol/mg tissue
ßi-adrenergic 0.38 3222.22 fiol/mg protein
Dopamine D2 long 0.24 8887.28 fmol/mg protein
Dopamine D3 1.08 7134.80 fiol/mg protein

Receptor Substance Ki(M) pKi
i-adrenergic KM-3293 3.48xl0-0 5.46
¡-adrenergic propranolol 1.75xl0-9 8.76
i-adrenergic KMD-3293 9. 12x1O-0 5.04
i-adrenergic propranolol 6.33x1O-1O 9.20

Dopamine D2 long KMD-3293 6.48x1O-0 5.19 .

Dopamine D2 long (+ )-butaclamo i 1.21 x 10-9 8.92
Dopamine D3 KMD-3293 1.21 x 10-0 5.92
Dopamine D3 ( + )-butaclamo i 4.75x1O'9 8.32
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2.6.2.4 Safety pharmacology

Neurological effects: Orally-administered siiodosin(KMD-3213) showed no effects on
the central nervous system of rats at doses up to 2 mg/g. After administration of
silodosin at 20 mglkg, trembling, decreased awakeninglevels and decreased body
temperatures were observed.

The glucuronide metabolite of silodosin, KMD-3213G (or MD127K) did not show any
effect on the central nervous (rats) after intravenous injections up to the highest dose of3
mg/kg.

Safety pharmacology study of MD127K intravenous administration on rat central
nervous system (4262,15 August 2003, GLP). MD127K was administered to male
Sprague-Dawley rats (N=5/group) at 0, 0.3, 1, and 3 mg/kg iv. No effects on home cage
observations, hand-held, open field activity, stimulus response, or nervous/muscle
responses were observed at 10, 30, 60, 120, or 240 minutes after dosing.

Safety pharmacology study of KM-3213 (3291, 8 September 2000). CNS effects
were observed in male Wistar rats (N=5/group) and cardiovascular and respiratory effects
were observed in conscious male Beagle dogs (N=5/group)(oral; 0, 0.2,2, and 20 mg/g).

In rats, no effects were observed on home cage measurement (body position, respiration,
clonic involuntary movement, tonic involuntary movement, vocalization, ptosis),
handling observations (reactivity, handling, ptosis, lacrimation, salivation, piloerection),
open field activity (open field rearing, clonic involuntary movement, tonic involuntary
movement, gait, ambulatory movement, arousaL, occurrence of stereotype, abnonnal
behavior, defecation, urination), stimulus response (response to approach, response to
touch, sound response, tail pinch response, pupilary reflex, pinna reflex, corneal reflex,
righting reflex), nervous and muscle observations (abdominal tone, limb tone, forelimb
grip strength, hindlimb grip strength, landing foot asplay) up to 2 mg/kg and in
spontaneous activity up to 20 mglkg

rats Males (mg/kg/day)
° 0.2 2 20

Clonic involuntary movement ° ° ° I at I hr and 2 at 2 hrs
Body temperature
--redose 37.5 37.5 37.5 37.5
_0.5 hours postdose 37.4 37.4 37.3 36.8**
_ I hour postdose 37.6 37.8 37.7 36.3**
_2 hours postdose 37.3 37.4 37.1 36.2**
_ 4 hours postdose 37.2 37.3 37.1 36.7**

6 hours postdose 37.3 37.4 37.2 37.1

Cardiovascular effects: Orally-administered silodosin in conscious dogs decreased blood
pressure at doses as low as 0.2 mg/kg. No effect on heart rate and ECG was observed at
doses up to 20 mg/kg.
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Silodosin inhibited HERO tail current with the IC50 value of 8.91 x 1 0-6 mol/L. It
prolonged APD90 in the papilary muscle isolated from guinea pig by 6.4% at 1 xl 0-6
mol/L and by 17.1 % at 1 x 1 0-5 mol/L.

In dogs, no effects of silodosin were observed on PR or QRS intervaL.
dogs Males (mglglday)

0 0.2 2 20
Respiratory rate
--redose 16 15 14 16
_0.5 hours postdose 16 16 16 18
_1 hour postdose 17 16 17 16
_2 hours postdose 19 19 21 21
_3 hours postdose 17 21 19 23*
_4 hours postdose 16 13 23* 21
_6 hours postdose 14 14 15 24*
_8 hours postdose 15 13 17 20

24 hours postdose 16 15 14 17
Systolic blood pressure
--redose 150 152 151 154
_0.5 hours postdose 148 145 129 122**
_1 hour postdose 154 137 124** 11 7**
_2 hours postdose 147 136 126* 1 18**
_3 hours postdose 149 139 126* 119**
_4 hours postdose 150 141 127* 118**
_6 hours postdose 151 143 129* 120**
_ 8 hours postdose 148 152 134 117**

24 hours postdose 144 157 155 147
Mean blood pressure
--redose 98 97 95 98
_0.5 hours postdose 93 92 83 80*
_1 hour postdose 98 85* 83** 77**
_2 hours postdose 95 89 87 78**
_3 hours postdose 97 94 87 78**
_ 4 hours postdose 98 92 87 75**
_6 hours postdose 97 92 87 78**
_ 8 hours postdose 93 94 90 77*

24 hours postdose 92 101 99 101
Diastolic blood pressure
--redose 69 69 67 68
_0.5 hours postdose 65 64 58 57
_1 hour postdose 68 58* 59* 55**
-i hours postdose 68 64 65 57
_3 hours postdose 70 70 65 56*
_ 4 hours postdose 70 66 66 53**
_6 hours postdose 69 64 66 55*
_8 hours postdose 64 65 66 54*

24 hours postdose 65 71 70 76
Heart rate
--redose 77 69 70 75
_0.5 hours postdose 75 83 84 88
_ i hour postdose 81 79 89 87
_2 hours postdose 84 91 101 96
_3 hours postdose 78 93 -93 89

4 hours postdose 77 79 96 81
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_6 hours postdose 82 78 82 84
_8 hours postdose 73 68 91 85

24 hours postdose 74 78 74 84
QT interval
--redose 243 222 214 215
_0.5 hours postdose 224 205 226 217
_1 hour postdose 218 21l 215 227
_2 hours postdose 204 205 200 223
_3 hours postdose 209 203 203 221
_ 4 hours postdose 222 215 199 222
_6 hours postdose 233 219 216 229
_8 hours postdose 224 221 209 223

24 hours Dostdose 211 218 215 212
QTc
--redose 274 229 232 224
_0.5 hours postdose 252 230 254 258
_ 1 hour postdose 254 235 254 262
_2 hours postdose 230 242 254 269
_3 hours postdose 233 251 243 261
_ 4 hours postdose 245 228 249 248
_6 hours postdose 271 247 248 262
_ 8 hours postdose 236 222 248 255

24 hours postdose 234 244 237 238

KMD-3213G did not show any effect on the cardiovascular (dogs) systems after
intravenous injections up to the highest dose of 3 mg/g. It also did not show any effect
on HERO tail current and myocardial action potential waveform in the papilary muscle
isolated from guinea pigs at concentrations up to 1 xl 0-5 mol/L.

Effects on action potential parameters in the isolated guinea pig papilary muscle for
KM-3213 (B030118, 23 July 2003, GLP). In isolated guinea pig papilary muscle,
action potential was measured using the glass microelectrode method for the metabolite
KMD 3213 (10-7 106 d i 05 M) S 1 1(3 10-5 M) d 1-

, an
-

ota 0 x was use as a positive contra .- ,
N=6 KM-3213 (M) Sotaloi(M)

0 10- 10:0 10-) 3x1O-)
resting membrane pot. (m V) -93 -95 -95 -93 -95
action Dotential amD. (mV) 131 132 133 131 132
action pot. durat.(50% repol.)(msec) 134 136 140* 146* 157*
'action pot. durat.(90% repol.)(msec) 160 161 172* 186* 191*
max. upstroke velocity (V/sec) 217 219 229 216 231

Effect of KM-3213 on bERG tail current recorded from stably transfected
HEK293 cells (DDZOI007, 18 August 2003, GLP). Using the whole-cell patch-clamp
method, the effects ofKMD-3213 (0.1, 0.3,1,3, and 10 uM)(N=4 cells)(in 0.1% DMSO)
were recorded with the cell initially clamped at -80 mY, after stepping the membrane
potential to +20 m V, and then at -50 m V (tail current). E-4031 (100 nM) was used as a
positive control.
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KMD-3213 (uM) Tail current (% control) Tail current (% control, vehicle corrected)
0.1 84.5+2.9 99.1+3.4
0.3 83.7+3.8 98.2+4.4
1 73.7+2.7* 86.5+3.1
3 69.3+2.3** 81.3+2.6
10 38.3+3.7** 45.0+4.3

Treatment Tail current (% control)
O.I%DMSO 85.2+1.7
£-4031 20.4+6.9

The IC2s and ICso values for KMD-3213 inhibition ofhERG tail current were 3.72 and
8.91 11M, respectively.

Safety pharmacology study of MD127K intravenous administration on the dog
cardiovascular system and respiratory system (4263,15 August 2003, GLP).
MD127K (0,0.3, 1, and 3 mg/kg iv) was administered to conscious dogs (N=4) in which
a cannula for blood pressure measurements was surgically implanted. ECG, blood
pressure, heart rate and respiration rate were measured at 0.25, 0.5, 1,2, and 4 hours and
oxyhemoglobin saturation, oxygen partial pressure, cai:bon dioxide partial pressure, and
blood pH were measured at 0.5, 1,2, and 4 hours. No drug related effects were observed
at any dose tested.

Safety pharmacology studies of MD127K: effects on action potential parameters in
isolated guinea pig papilary muscle (B030526, 2 September 2003, GLP). In isolated
guinea pig papilary muscle, action potential was measured using the glass
microelectrode method for the metabolite MD127K (10-7, 10-6, and 10-s M). Sotalol (3 x
10-s M) was used as a positive control. No effect of MD 127K at any concentration was
observed on resting membrane potential, action potential amplitude, action potential
duration at 50% or 90% repolarization, or maximal upstroke velocity. The positive
control responded as expected.

Safety pharmacology studies ofMD127K: effects ofhERG current (B031159, 24
December 2003, GLP). Using the whole-cell patch-clamp method, the effects of MD-
127K (10-7, i 0-6, and 1O-s M)(in 0.1 % DMSO) were investigated in HEK293 cells stably
expressing the hERG channeL. E-4031 (100 nM) was used as a positive control. No
significant effect of MD-127K was observed at the highest dpse tested (10 uM). The
positive control responded as expected.

Pulmonary effects: Orally-administered silodosin increased the respiratory rates in
conscious dogs at a dose as low as 2 mg/kg, though it did not show any effect on blood
gas parameters even at the highest dose of20 mg/kg.

KMD-3213G did not show any effect on the respiratory (dogs) system after intravenous
injections up to the highest dose of3 mg/kg.
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Safety pharmacology study of KM-3213 oral administration on the dog
respiratory system (3930, 20 September 2002, GLP). KMD-3213 was administered
orally to male Beagle dogs (N=6) at 0, 0.2, 2, and 20 mg/g. No effects on
oxyhemoglobin saturation, oxygen partial pressure, carbon dioxide partial pressure, or
blood pH were observed.

Renal effects: No studies were submitted.

Gastrointestinal effects: No studies were submitted.

Abuse liability: No studies were submitted.

Hormonal effects:

Effects on blood hormone levels in rats (Sprague-Dawley) by oral adllnistration of

KM-3213 (KM- TX2002-703E01)(9/4/00).

N=5 Males (mg/glday) Females (mglkglday)

0 5 15 50 150 0 5 15 50 150
Prolactin (ng/ml)
_after a single dose 1.82 2.69 10.6 24.0 25.2 7.92 21.8 38.4 103 191

after 14 days 17.0 42.4 10.8 46.3 29.9 7.17 15.4 36.9 78.5 206
Progesterone (nglml)

_after a single dose - - - - - 4.65 2.67 2.60 2.48 1.89
after 14-24 days 2.89 3.14 2.76 2.96 8045

Estradiol (pglml)
_after a single dose - - - - - 0 0 0 0 0

after 14-24 days 0 0 0 0 0
Estrus cycle prolongation
or disappearance - - - - - 0 0 0 3 5

Effects on blood hormone levels in mice (SIc:ICR) by oral administration of KM-
3213 (KMD- TX2002-704E01)(10/26/00).

N-5 Males (mglkg/day) Females (mglkglday)

0 5 15 50 150 0 6 20 60 200
Prolactin (ng/ml)
_after a single dose 52.7 50.0 43.3 82.3 45.7 31.4 40.9 9004 187 175

after 14 days 28.1 46.5 50.1 43.5 54.0 51. 40.3 93.8 166 238
Estrus cycle prolongation
or disappearance - - - - - 2 1 1 4 5

Investigation of thyroid hypertrophy in rats by repeated oral adllnistration of

KM-3213 (Study no. 10283). KMD-3213 was administered to rats (Slc:SD, SPF,
1 O/sex/group) at doses of 0, 150 and 300 mg/kg for 4 weeks.
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N=10 o mglg (veh.) 150 mglg 300 mglg
TSH (nglml) 98.84 89.80 69.26
T3 (nglml) 2.54 2.50 3.01
T4 (uglml) 10.47 10.99 12.13*
Liver weight (g) 9.48 10.68** 11.37**
Relative liver weight (g/kg BW) 31.88 36.42** 40.96**
Thyroid weight (g) 0.D8 0.018 0.019
Relative thyroid weiJ:ht (g/kg BW) 0.59 0.63 0.69
Hyoertroohy of thyroid follicular cells 0 1 2
Liver microsomal protein content (mg/i liver) 31.7 37.0** 41.7**
T4-glucuronosyltransferase activity (pmol/mg orot.min) 7.28 9.29** 11.40**

2.6.2.5 Pharmacodynamic drug interactions: NA

APPEARS THIS WAY

O~ ORIGINAL
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2.6.3 PHARMACOLOGY TABULATED SUMMARY

List of compounds in pharmacology studies:
,Ahbr2'llution

Giem::s:l nae Che",kà SIn,",,re QripoGee.;ci:e:

KMD-32!3 1-(3-Eydro.,,,:;l'wpyl)-5-((1R2-((:2-(-;(,2,2- ~Ò~~~~(siooom) tt1.'Oo.Û1o,,~')ph2oo~~lIi):m")P"'p)iJ-2,3-d=ldr . i . Dru sust:~~lH-iile.7-caroo:r..de F.t "Ol A- N~c...

KMD-3213 ! -(3 -,,-d"ì1'opyl)-õ-r(2-2-( f2-J2..2,2-lrfl.""""thi,y) 9- ' ~ Dìbromid
-2Hr 5211

pheixyJ-eÛ1yl) =io)pt"p)'IJ-2,J-dj!lsdr."1H-ìoo!~- ~X'I ... .;w'" hydd s:!taiæbmide dìhydrbroIDde f'~ HC~ ~!'~
the dr subsmu.

MDI27N. 9v,~~~~Sono (3-(7-aro""0ï1-5-((2R):1-((2-(2-fL,2, i It
(~=iide _,"'..0 H "' n~

Sod sal ofoo!!jug:ie of i:uoreÛ1o:'y)pheoo"Y)-em)i) nm:) proylj-,3- di1i.i
.ç.'l+ ",....1xlhsfosm Ns)

IH-indo!- I -yljproJl P-D-glrnopyr:3Dosi mite ~.. HH Ok~ H~MDl27K o..'"j i ~(~=nide P"æi 1)- (7-;æOOoyl -5-((112-( (2.(2-(.2,2- 'A- H.:: -". e- Pot:-s:i s: of=ìug:ie of mi:."o~t!o"Y¡l'hel1,,fJ-')'J _)propyl)-2,3- diyaio-
~boI.~siinX. or UI-ino!-l-y!)ptop~-i flD- ;hopyiiiiot) ,,,""re

KMD-3213G) ~H .

APPEARS THIS WAY
Or. ORIGINAL
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Method af Testig
TJ'l'e of Study GLP" Test System AdmDistion Facity Study N1lr
Pñniu Plimcodyiics . ,",.,.;., "'-.:..:.
Repcm ~I!~m4y orKhID3213 and its

No MomHl..ved
in vitro Kiei .; KMD~OO5-Ame.al.lita and optial Í5om~ LM(tk-)cen.

EffCT:-ofKMD-3~ 13 on n.2læ-fnu(:ed

con.cti in th~ isolated mbbit prosmte, urth-- an No R:òbi", ii1ltro Ki~i ~ KM1NlOIO-A1IgOlI!..oi'blidde

Bffects.oiIßID3213 onnoradrenlineinucw
conn-acton in th~ isof3.\ed r3I thomdc :i and No P.ß'" I?JViiTO KI:;ei ~ K1ID~O(i7-ASph!En

Effcl$ of KMD-3113 en blood prss"", heart r..."
si pli..yleptIiiin"".d ii... I1 ur No P...ati ÌI'enous Ki .. KMD-0006-Apressu fu uts: l!l!US injection

Eff~ts 'Of KM3213 on blood pæ~æ~~ beirr l:ie
8ld p!ifiepbie-Ì!ced ÌI"'..e I1 mei No Rzis fuadoodenal Xi,s .; XMD-OI3-Apr05-ue: in ra-t5 bm:duodml sdtn
Effect of K.1oID~:;213 on pl)1eph.iiiDced
ft-cr.e.,~ in urethri!pissue in rati - p&tisæn of No Rat¡ Forced oro1 Ki .; KMD-02!-A11.. effec

Effe. on hJPogast ~J1e Stü2tion-.IEd
ÍQss ii mi: pr!i.a on blood pTeii in No Dogs Inir,-e Xise .; K1ID~Dis.Aiismlie. di..
Effect ofKMD-3113 "" th clngein ""odyiumics

iu 5.1!'t hcc=~:nced!3t becgn Pro~ric No RJ mtriieious Kise .¡ KAID-1lDOlh31lEplasi modI

Rector _ii sty oftl melabofue of
No MOus-e: in vi KüêÌ ~ KMD-w9-AKMD-3213 (MD!2ïN.) LM(ik-) ~el

Smd on biding ofKM32lJ an MDI27K 10 ro
No Rots in i'itro - AL-2232-Gal-adrêQoreæpton

Effll ofKMD-3213 .Ddl;ID12í'on 

.DQr;dralliæd comr.ctionfu me i5laced nit No RoI$ in lritr KIe..: KMD-110(MproEt:!te

Mea-m.ii of plas mi plSltiC .¡onceonaûo!i
No RzIS Contousfuiiin:-ous

Kise ãJ KMD-11005af co!l inJection of~ID3213 ia.i:n
Secon,bry PJiacodyialDirs ~BIi 51 usmg T3diDr&i:ptor:l3)~ No ~u. ~~ ,ç~ m ,,17 -
Effl!cfK,MD-3213 on 1Íl. SP~D. iso!:h-e

NO' RzIS inl'il' .I ~ KM-0020-Afrpr~gm:i\ rats

3ii snito 1Iati-recept01 of~'ID127K No RaIS, Si! 'el,
in i,"itrQ - AL-2233-GCHO-K: cells

Binò. stdy t- \."3us r&eptrs ofXMD-32!B No Rats, Sf9 celts,
in \'iln - AL2336-GCHO-KI cells

Safety Ph3rncolog F,'.:..
..,

,. '...'.:..'.""'- :'.,.'. ,io-:.,:.."
Effi oiKMD-3213 011 HEGToi Cli

Yes ,,::93 cels :1!1irro ~ _n
DDZOlOO7Reoided frm Sl3òJy T~.mf.."t.d REK93 c..J

S~fe~t pb:cOiosy sty of K."ID-3113 on .mOll

potail ii thpøpìl. miml. isolated frm gu Yei Gua pig5 in.iriJ7' - B030!lSpig -
sorly p!inicoloi stny of KM-3113 No- Ib~ Do~ Forc.e\Jr.s! - 3291
S3etyp1icolog;'srody ofK."ID-3113 on ri.

Yes Dogs Forced (h"'! - 3930~spìrtory sy", :ifter or sdDitr-aIiou in dogs
S.foty p!iacoi"sy Stl:ì. otlYIDl17K on 1iRG to

y", EE93 cEll~ in ltirro - B031159tl
Sa¡ plicolog'J stuy of :MlJi27K on action --potnn.'11 in th papilJ" mmcle isolated ftom gu¡l:! Ys: G1a pig in \"i"r B030526p;.
&ú~¡ plicolosysiudy of~ID127K on th C""ll

Yei RzIS In'elOU -
42.s2ne'OUS syei.a~.i ii,ecti :!13ts

SatyPlicolo,t st ofl.IDI27K onth.
csdiOt,':tm aM respir.!toiy SJ~te af Y.. Do~§ IiII~ - 42ó3iieious iaii in di..
rhs:mwodyntn Drug Interction! _...

,. :/:.:,.":.i ,. :.., : ',.. .'.:,d.:,,:: '?:i:.::.... ':..- :. -".,.,
NfA

I
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Safety Pharmacology Studies of Silodosin
OTgaii Sp4.. J Metbc:d of Do",s (mgl~ " C.iid., .iid XotowoTlhy Ymdigs CLP Study

S,"Sloms Strn Adminislnnon No.pu Number
Croup

Cei Decased 0Ia111e...i dEased
ne'ou 11"IWisrn Foocedoml O_2~ 2, 10 (nitlig) 10M boy têmprani andi:eims at No,J) 3291s)~ei 20niltgrou

No efcoi1ie:I!Q~DbÎD ~~nir.ufDl
Re-.iraroiy

Dogs ;''beagle Forcedo",¡ 0.2,2, 20 (ni:i~ 5M
md other- blood ga pmier (0:

'Ye! 3930"5)'5Em :md CO: paim! prem.., :i blood

Ph)
Clldio,..sc:.i Do"'ge-"J!1 dEce... ÎI blood

S)'Siei !r6snre :it 02 mg.i;g :md ligherJ and(iDdig Dogs J be.agl.e . Fo,-ced orn! 0.2, 1, 20 (i:k~ 5M 3; tti3ri~Dt IDe:m. r5pil"ot oue No if 3291
~pmuoiy ;I '2 nllkg: or high do

systam) No ef~cr mib.an ni :m BeG

HE!, WI HE93 cels i" 10-' - 1" Hr' Inhiiiition ofHEG WI ci.m al
exiog iii \'irr (moll) ~ I "l!'lM ..1iliCCi~en., Yo; DDZOlOOïCU.om ?-:EG ~ (Ccion!atio3) rC!f1 \:ale: S.9IxlO-rmoLiL

Myoca~
IxIO.' - hlO~ ProloogedAPÐ.."al !y.IW=11L&ñ C-uin pigs I

frn'Ìrr (moll) ~r an high.. conc.eOn2tion
YES B030l1Spotentil Har).

(CCillonnti 10)
!:dt)""UL: 6.4%

VJ5"'°e!oim l.iO"mo!;!.: ;7.1%
'" .:lei' of~es" mdC3te tht th rn" incude ii GLP cmnplice st:ran~

3) Sine adnmanon imss oth~ise prid

b) EEG: HWI eib.JÍ-gogo ~Iai ie

c) 90% ie13mation acto" poieil d=ti"n.

d) .~"""" for "",,-appliabilty Th Sldy was roducie befox the ¡,"" of "'-i roo ..rei plitoJogy "l1dies (NOOtao" No. 902 fu
Bi--rtustiæi.:M Lkeiug Dí~'IioD. Phrnaiñcs.l im Poo SSÉt:; Bt MELW :is of June :2 3: 2002)~

Safety Pharmacology Studies of Glucuronide Conjugate ofSilodosin
rest .Ariìle: glullonide conjugate K mebolite of sil0dsin (refered to as MD 12% or KMD-32 13 G)

Organ Sy:tems Speö.. I iIelhod of Do... (mg., Qidor and NDle'm)"thy FindI GLP* Study
Str.ain Adminlnliii No. pu Group Niibu

Ceo.aal i:en"0 R:ISD lm\ii:m 0.3, !,3 (~l 5M No-:f:a Yo. 4262$)""' IDe.CtiOD

No eæct~re.spml:tr~ I3~

Ima\'8l0US bí!.!~cpbi: 0: 53.Tmtimi and
R6pir;¡roty s)'5tem Dogs I beagle

iDectiii
03, 1,3 (mgikg) 4M o'h.. blood gJs pare_ (0: Yes 425

and 00 I"ttl'r..su.., and

blood pH)
Car&...milll Jn'i~ No eff~Ct on blood ~ur:S)'S (izlig Dogs ll:ea~ 03, 1,3 (tnlIg) 4M Yes 4263

respirot(lJ. sy,) IDctO£i li rate :i ECG

HE li) iail HE03 cels I~Hr -1,10.
exing in ii.l (mol'!.) 5 No '.ffea Yes B031159ci BERG ài! (C.ommooratio 10)

MYtK:r1 :ion Gunea pigs I
i"iir - I.ltr'

in i:irr (m"L'L) 15M No ~ff~G Yes B030526poteUl~llV:iuf Haiit.,.
(Co=o~ iatio 10)

" An "". of "YB" rodka'e WI me stdy mc:i. . GLP comp'.anie sm-i
3) Sin~ 3dinmåtioo1les oWeJi.e pro~i~d.

b)l-::G: Hum et1..-á-go-go ~ltte gee.

2.6.4 PHARMCOKINETICS/TOXICOKINETICS

2.6.4.1 Brief summary

Non-labeled silodosin and 14C-KMD-3213 were used in absorption, distribution,
metabolism and excretion studies in mice, rats, and dogs (ICR mice, Sprague-Dawley
(SD) rats and Beagle dogs). The in vitro metabolism study in monkeys used hepatocytes
from Cynomolgus monkeys. Male animals were selected for the pharmacokinetic studies
and were administered drug orally and intravenously.
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2.6.4.2 Methods of Analysis

Concentrations of silodosin and its metabolites in plasma and tissues were
determined by high performance liquid chromatography (HPLC) fluorescent or
liquid chromatography tandem mass spectrometry (LCIMSIMS) after extraction
from measured samples using a or an __ The
analytical method was validated for intra-assay and inter-assay reproducibility
and if necessary, specificity, dilution effect, freeze/thaw stability and storage
stabilty.

b(4)

Radioactivity in samples was determined using a liquid scintillation counter for
studies using 14C-KMD-3213. The -- method or the . method
using a -i . was used as a pre-treatment method, when necessary. b(4)

In the metabolite determination study using 14C-KMD-3213, the amount of each
metabolite of silodosin was determined using HPLC with a radioactivity detector,
and metabolites were measured by liquid chromatography / mass spectrometry
(LC/MS).

Analytical Methods and Validation Report

S.mple .nd Rage of Stonge Sl:bilty ofSiuples Stdv
Study Ko.

Speces Masurement IlsAmui T.rget of C.lintin LLOQ Sile'
Method

Used (ni)
Mearoret Cu (b!l) (ii) StoJa.gt Stonge.

Tem_ Peñod
sisin

Mice Florec.SU1: KMD-3241

(TK) HPLC
PI (0.2) KJID3289 5o.~1J0 jl -SO:rC 13dn'S Kiso 1(235

K1JD3293
KJID-3295

Mice FmoI'cæ PIa" KS 006'982491

(TK) HPLC (0.1)
3iodsi 10-10000 10 "iO"e 15dn'S - KSIIO(¡.)l29ll

KS 114/012990
:?o:fSÏ U5-1&) 1.5

K1ID-3241 1.5- !1l i.is 31 do")'S
06-8934Mi", LCI~.:t5l1.iS PLS= KMD-3289 LD-lël 125 -WC OQ1D3295,

-
Kl..JD3293 2.50-!1l 2.50 165 íh)'S)

oiE935ii
Kl,ID3295 '1:50al&J -)50

Rz LOMS1.iS Plasm ,sìodsi 0.1-100 0.1 -2OC 4 weel Kiss" PKOO54(0.5)
.:il.osin i.5-IéQ 1.25

Kh.JD3241 LD-IIl L25 16dn'S
06-89J'ORats LOMSl),iS PL.= KhID3i89 L25.16) 1.5 -SO'C (KIDBI0, --
068931KJID33 10 250-160 2.50 14i!)

KhID3293 2.50-1tS 2.50
silodsi

3'.ais FboIlceie KJ.JD3241 10216

fIK) HPLC PI (0,2) KMD..32S9 5O~fJO 50 .SlC 2 "'i&:s F..sel 10H2
KMD-3293 1030l
K!,ID-3:!95"a- addd, b) Glll""¡ Ie conugte of .ilOO Kis;c: Kisæi P!-iælIci Co), Ltd., "---

b(4)

11(4)
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i\!e"me Sale and Targ of Rai¡" of lL studvSpecies Metl Its Amnri J.IeURltll Cali.:dioD
(og'm)

Storng. St:llil "fSampl Sit. SludyNo.
Usod (mL) Cone (uli'm)

R: Fluoe 1002o

(IE HP Pl= Ø.2) slt&sin II)IQOOO 10 -WC J inæi Kis~ 10081
10092

Rats FlÆSæne PLa;(0.2) siodosin 2~20 2 :N~ N."_ Kisel 10111(I HPLC

9.ats F1ÆSei PWm (0.2) iID~?) :;1)5030 50 -SCiC 3weæ Kise; 10299
(TK) HPC 10308:R Fmoæsaie Pl.s:"" 5Iodsi la-1000D io -2ife 28 d: . KS 004.1'924-77
(lK HP (n.l) .KSí lO2iQ129S9

Rabbit FlUOÆSCêt;e Pl3 (0.2) siodsi LO-LOO() 10 -8(C 30 my' Kis:!; 10iió(T) HP
siodsi 1.25-1cO L25 24.dysKMD-3N! 250-1tO 2.50

KMD-32S9 J.25-!óI US (KID32.o5, Oó-S92c
DPg¡ LOMS(MS Pli -we 13 ds~; ml ~ ! 06-926KM3310 2.5l)lcO 2.50 o.ro33lO, 0=7KM3293 2.160 2S0

K!ID3295 2.50-1;6 250 15ds'S)

Flc.E:~ siodsi 05-S0 0.5
Do~ HP Pli=.) (1) K!ID3241 OJ-3\ 03 -40'C 11liñ Kisei K!ID- Y A-7

KIID-32811 0.1-10 0.1

Fluorace:-e 5Iodsi 0.5-50 05 -lifC I )-e
Do~ HP P!3""" (1) K!1D-324 ! 03-30 OJ -1O 1)-e Kiei F'l00ïs.

K11D-32S9 0.1-10 0.1 -2llC ó ma- ..a) __ J add b) Glde coojtgi of siodsm c) Ocy =me srbi!n' te was co!lo.d.
NA -1\,,, "ll'licabJe.
lieiliei Pleutica Co! Ltd

l\!eeIMnt Sample and Tuget of Rae of lL StudvSpeci.. Me_ ll Amomi lIfn..ot C2Irati..n
(~.'m)

Storage Sbb ofS:ios s;té Study No.
Use (mL) Cnr (n~)

FlQIEC8le 5iodãt 0.5-100 05 .
Dogs Pli" (I) K!.1D3241 0.3-30 1.2 NA NA :

- KS137i013100HPLC
1Q1D3239 0.1-10 D,I

5Ic-dsi
3 ..:êEo.ID3241Do~ FlQtECS Plsn (0,2) 1Q1D32S9 5ô:;O :;0 -we (I "'..: oely KisS21 10121(1 HP K!1D3293 for 10136

K11D3295 K.'.1239)
Do~ Fhioreca

PLisi (0.2) sisi 11)10000 !O -SO'C 1ii Kisei IOOC'¡(1 HPLC 10003
Do~ FlrioÆSCe!~ P!3;m" si0dsi 11-100(00 10 -w'e 83 my' KS70i9ïGS'l(1 HPLC (0:2) - KSI711974423

Do~ F1iis~~ silodosi 10. 10000 10
P!3O¡ (l KJ'1D3241 5-f( 5 -lQ'C 34 d: - KSI 11S/994798(TK) HPC

Kl..1D3289 2-5C~ 2

334 00)'5

Do~ FlnoreceI liver ,;1 si0dsi 10-1000iig!g 10npg (sicdosi an
KJ'1D32?1 S.o D~i'g 5iig.ig: -2llC K.'.1239)

- I KS! LLS/994798

(1 HPLC (1 g) Kl.1D-J289 2-500oglg i ngg 216 da'S
(K1D3241)

2Oda';
IDo1l FIute Kìej'" silodsin !I)IOOOOngi"g lOnglg: (silO5i ;m(1 HPLC (1 g)

KJ1D3NI 5-óOQi~g Snglg -2Q'C :KID3241)

-I KS 115.,W4798

Kl.1D32S9 2-:5ngig 2nglg 17d.:ij''S

(M1D32S9)~.. - ~ 1:id, b) Glut\llOL conjt~'" of silodo c) om)' strngl smbily ""i "'as caid,m.d.
NA - Not :i.bl..

Kiei !'Oi Plmeitic31 CO!, Lld,

b(4)

33

bl4)

b\4)

b(4)



Reviewer: Laurie McLeod-Flynn NDA No.22206

2.6.4.3 Absorption

Pharmacokinetics: Absorption after a Single Dose

Rats: Dose of Non-Labeled Compound Test Article: SIlodosin
In fasting rats given a single oral dose of 0.3, 1 and 3 mglkg silodosin, the tmax in plasma
was 0.10 - 0.15 hours. The Cmax and AUC increased with increasing dose to 1 mg/kg,
but was not dose proportional at higher levels. In non-fasting rats given a single
intravenous injection of 0.03, 0.1, 0.3 and 1 mglkg sIlodosin, the AUCincreased with
increasing dose over a range of 0.03 to 0.3 mglg. The tl/2 of silodosin in rats after a
single oral administration or intravenous injection was 1.5 to 2.0 hours and 2.4 to 3.2
hours, respectively. The bioavaiIabiIity (BA) of silodosin in rats receiving a single oral
administration of 0.3 and 1 mglkg was about 9%. The CLtot of sIlodosin in single
intravenous administration of silodosin to rats was 55 to 72 mL/min/kg.

Spec'siin Rat;'SD Ra.SD
S"" (M/.1l Ml4 Mi4
Fee~ Fast Ncu-fasiii
i:lebid~ldosi fo QS"/' A~ ;olutoo ofm;,iJyi cele

PJ'Sologkal safu (dl,.,olw in dite bl'dro:hIc aOO)(dh-sI,edindi lI..:honcscid)
AdliinIsttoo l! Fondtl F""ed.. Porcdon fu3~ Invai IDa~:eo.Ot lí"ews
Do", (mg'j,g) (13 i 3 0.()3 0.1 03 1

Smle ?la Pbmi'l ?I:i PLi . ?Jaim Pli Pla
Susmi to be aS5ay snod;i siodoin snod sioiin ri0d;i siom siodo(targ si5l) .

AsDld LC~fSiMS LOMS..MS i.cMS(MS LGMS/i.1S l'cMS/MS LCilYlSlMS LCiMS..MS
¡:X p."I'
T_(Ii) O.LO,OO.U O.io=OM 0.15,0 0.G4

C_ (nglIiL) 93"'7.1 2$.7 "'3.4 202.0-" 153.4 - - - -
.oU'C.(ng'!mL) 15.9. 4.(3) 21.9~ 5.1)" liO.O,o 55.9 7.2.1.2 24.1..52 77.5 '" ~4. 310.1 ~ 543
t",(I) - 1.5"' 2.0"'0.40:1 32=1.4 2.g~ 0.3 is",o.s 2~4"'O.9
(1.;ot (niIimiiikg) 71.2 = 11.2 71.7= 15.3 64.6'" 35 55.1 '" 10.1
Vd(Li:g) 11.4= 3.2 8.3,0 2.6 6.3 '" Ll 4.7 "'.i-
B,\ tt) 9.4.= 5.3 9.Hd.7 - - - - -
Si,,,ly ~'o. PF.lOO66 PKOO53

-
o: Auc (AUG trom ti 0 to ii ful! pt1l ot cc.not 1D..-i~), b) :!f em of 2 cs"'~ c) Mem of 3 Ci;.
-, Not C3ku,ed
D.ta reen m.."" '" RR
))'ote: eLtO! md Vd pr..ei :i~""ul ,fror ~"r\'BIts mjeaon

Rats: Dose of Labeled Compound Test Article: Silodosin
Spedes RalsSD R.ls.'SD Rats/3D
~ ~!oF).'N M.', ~1i' M'3
Feedlg Fas Nou..g F~5l

0.5% Aqugou sohion of m£¡1 05%.A, soluv! oftæthy~ Physlogitl sš (dis5C..d inVemd~/d.si for cellul (di"uhredin di cellule (dissolv in dilme die lIi:crhlonc "ia). !iydoñc ~OO) br¡drocloii idd)
Aimti"" meod Fntedcil Poccæ at' fu.n~
Dose (mg'¡¡g) i I 1

S:le P!a "Ja~ pi.
Ta~ sub-,ie 1l be 3SsiyEd TRA TRA TP.A

A=' .md I. 1S LSCPX~ers:
T_ (b) 0.4 3.0 -
C_ (ii Ealm) 86.9 13.1 -
AÜC_ (!l ef. "l:iiiL) 718.8 517.0 25M.l
tL~ IPc) 17.8 293 21.
SriNo. P.K1Ol52

LSC: Lid;cîilinoo CCl'e.

TR"- Tol3 r:io,cti;ity_

-: Not c.s!C1teJ Ds re~ DP-3D.
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Reviewer: Laurie McLeod-Flynn NDA No.22206

Bioavailabilty of KM-3213 in dogs (KM - Y A"8) In fasting dogs receiving a single
oral administration of 0.5 mg/g silodosin, the plasma concentration reached Cmax
within 1 hour and the tll2 was 2 hours. The BA in dogs after a single oral administration
was about 25% and CLtot was 22.3 mL/min/g.

Sl'~áesislI Dogslba:gIe DOgsbe:ie
Set (MIF)f- M/6 ¡"V6F~ 1'as Fas~
Ve!i.L&i~ form Fill Ì! (apii (p;!-i 2HB sn af1C3213 di5t!\~d.i ~Y3Îo!ogicà S3liæ
Adiirnæi meiliod Foiced ""i mav-em
Do5i (mgi\(g) 05 0.5 ~l

S""'IM Pia Pl
Th sub"-:e '" bë "''''yed silcdo.;in I Ä~ID3241 I K!~..31S9 sio.s I K11D3241 I K!o.ID3239
Asoaiid HPLC I HPLC I EPLC HPLC

I
lnLC

I HPLC
PK p:e..:
T_ (br) 0.&8.:0.63 0.38 '" tf.ó 1.l&=tf.49 - - -
C;' fJJm) 31.5& '" 6.93 12.72=3.19 :;.Il7 = 1.03 - - -
;,~.:ø (~gii.imL) 97.3.: 23.4 36.9':9.6 102=3.+ 384-5:! 71.6 ~6.&," 14.2 14.':4.0
Iii; (h) 2.0=0.3 .23=03 VI' =0.4 3.3=23 2.7=05 2.1 = 0.4
Cr...ot (mUmi!l-g 223 =. 43 Ji.l -
Vd (Lkg) - 3.1 == 1:1 -
13'1 (%) ~5.2 =, 29 - - - - -
s,"Ul''o. KMD-YA-l
0) 1æ imYl w:i croVE:"led frm DIU wkg to mUnntkg.

b) The iiWo ca\'e from mLk; ro lAg.

c) sildo;in ea'a~"t do~ -: No! ~ -: Data rereE6l leaD.:: S.D.

Nott: C!rot;m Vd ptened "'e ...iii' .afr& Ì!mi;;.iiu; iiecon

Dogs: 14C-KMD-3213: Absorption, metabolism, and excretion in the dog after single oral
administration (0.5 mg/kg)(KSI 137/013760,2 August 2000). Test Article: Silodosin

Sp..st DogsibE/gl

&"" (M'l;)~ ~1i'3

:F"di Psstf
Vele/doçIn for :FillE Ì!~,,siae (diolæ Ì! dilu Iidil!oni add)
Admfíiin m.bod :F=~dor
Do.. (mgkg) 05
S=iæ Pli""
~ to be 3s~ì'~d (;; Siibst) si00si I Kl,ID3241 Kl,ID3289 'IRA.
_ó~''''iy i:i!d EPLC I HPC :HLC L~'C

9K pir:l..: '.¿/'..'" :'...., . ó . ,c. .. . ....)..',-...~.'., ..d.'.'. ....,... :.-..
T_(bi 1.2:li)3 1.3 =03 13 = 0.3 1.7c.,(~) 33.12:; .6.9 6.64= 0.79 1.29=0.12 31S,,)
Al.::,~ (:i:m) 6U= 11.7 1s. . 35 23.:02 236J b)
l,r.(! 2.0=0.1 1.8=0$ 0.& '" 0.1 96;7
CliOl (wIg) - - - -
Vd(l.:kg)

B.~(%) - - - -
So-iy No. K'5 B7,'UB160.. -LSC. Liuurotinæi =.iir, TE Totl. ",dioaa.",\)
a) ng E'l'm.

b) ng Eq-!iioi

~: Notc:ùaæd:D3~~~ntma:!5.D_ .
Total excretion of radioactivity in 7 days following a single oral administration of 14C_

KMD-3213 (0.5 mg/g) to male dogs (results expressed as total % dose)

I

Sample Anal nolSex

1M 3M 5M Mel ;! SD

IUri~ - - - 24.62 :! 9.82

I Fae..
- 6US j; ll.O6

Cage wa .. -
3.73 + 0.33

I Tot 90.61 89.92 88.Q S9.53 + 1.31

b(4)

SD Standard deviation
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Humans: The CLtot of silodosin was 167 mL/min in humans after continuous intravenous
injection for 4 hours. The BA in fasting humans after a single oral administration of
silodosin was about 32%. The CLtot of silodosin adjusted with the RB. value was about
20% of the hepatic blood flow in humans. It was determined that the first-pass effect
occurring in the gastrointestinal tract, as well as the first-pass effect in the liver, affected
the BA of silodosin in humans.

Sped.. F.J Hi 1i Hi
Sex G!ÆF)/K- Mill :W6 M/9 1"1l5Peil Fasti N~futi FasIl Fa.n N~inci Ri
V€l~~Msig tb C3... Ciisu ß'~:ili"" !fr Cipm= Cz¡. Sob'IÏoDm diir

fuje--ioi li:rdrodilonc aci
Adn"" me'b Or:i Oml. rn",-" 001'

p.o. p.o. p.o.iiD
Do;e(i 4 4 2 4 4 8 a)Slle Plami Plsi Phm Pli Plasm Pl.
sm.....10 b. ..~..d (ll

siodo;; silod;; 5Ïod sido;ì ." 5Ïod.in 'IRAstl3.)
."L.""fud HP EPLC HPLC H? LClMS.¡~.1S LSC:!' p:et:
TmaQi i.+=Ll 2.1.= 0.7 4.0 1- = J. 2.3 = 0.5 2.17.:1.7
Qix (n) .28.Q = 9.6 23,0.'" 10.3 4::Q=.7.. 32. =.53 205=65 230 =532 c)
AUæ-"" (ihi) 133:7., S'7.8 123.0=(5.7 2MJl=406 1124= 13.9 1215= 3&.1 3550.: 4'.6 iI
rli2 (h) -4~7":3.7 6.0=4.& 3.6 = 1.7 4.7 =2.7 8.7':3.1 125 =34
Cl (mImf) 167.0=33.8 -
Vd(L..kg) - - 0.8=Q2 - - -
3;\(%) 322. 113 - - -
:Me." bod woLEl (kg) 6Ll 6112 ó4JJ 79.1

Suldy J:'o. KM30S 9&63 KMD-I05" KMD32B-
US0l2-9

D.ia t1 me = S.D. L.SC: Liqmd sdlucouior, TRi\: Tot!1 iadOOCD,'ty, -: Not æailëd
a)Do. ¡m ki¡ bowe~ C!lIba OD ih""iI1xdy"..i~ of 6 subj""lS (7.1 kg): 0.10~ b) Results inIl"'æry~bjlS OI P'e;en'£in
wda fu comm"' nith th dill in !iby adttl'loli, c) n¡ I!q':iii d) ii Eq'm
~-rDte.A focoiitioo in hupW cmyremlts ofmeqi COl:eitiOl o!silodos. :i~-i CLe. lld~_Lre onlreUk
ii in,'e mjeciioo ~ig .,.!i oblld in ¡be m:y em doe "fmil~d cO,lipOl1id w..-e tomdd off to i! ii te

A study of KMD-3213 metabolites in mice (Slc:ICR) after a single oral
administration (10235). After a single oral dose of silodosin in male and female mice at
doses of 20, 100 and 500 mglg for males and 60, 150 and 400 mg/kg for females, the
T max of silodosin in plasma occurred within 2.0 hours in both sexes. The AUCo-24 and
Cmax of silodosin and its metabolites increased with increasing doses. The percentage of

the AUCo-24 of silodosin relative to the total AUCo-24 was 50% or more.KMD-3213 Males k Females
20 100 500 60
0.42 6.42 51.68 5.17
85.7 61.8 58.6 59.1
0.17 1.55 6.10 1.361 0.5 2 0.5

400
46.81
59.2
7.11
1

KMD-3293 Males m k Females m
20 100 500 60 150 400
0.00 0.66 7.19 0.74 1.26 6.70
0.0 6.4 8.2 8.5 6.0 8.5
0.00 0.24 1.01 0.17 0.40 0.97

0.5 2 0.5 0.5 1
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KMD-3295 Males (m (/ke;) Females (ml!kg)

20 100 500 60 150 400
AUC0-24 (ue:hr/ml) 0.04 1.43 10.54 1.75 2.54 9.60
AUCO_24 (%) 8.2 13.8 11.9 20.0 12.0 12.1
Cmax (ul!ml) 0.03 0.31 1.22 0.30 0.59 1.22
Tmax (hr) 1 1 2 0.5 0.5 1

KMD-3241

KMD-3289

Males k Females m k
20 100 500 60 150 400
0.01 0.87 10.79 . 0.74 2.68 9.65
2.0 8.4 12.2 8.5 12.7 12.2
0.01 0.28 1.14 0.28 0.70 1.33
1 1 2 0.5 0.5 1

Males m Females
20 500 60 400
0.02 8.02 0.35 6.31
4.1 9.1 4.0 8.0
O.o 0.65 0.19 0.73
1 2 0.5 1

A toxicokinetic study of KM-3213 in rats (Sprague-Dawley) after a single oral
administration (10216). After a single oral dose of silodosIn in male and female rats at
doses of 100, 300 and 600 mg/kg, the plasma concentration of silodosin reached Cmax

within i.o and 4.0 hours after administration, respectively. The AUCo-24 of silodosin
showed an increase in proportion to the increase in the dose. The increase in AUCo-24 was
slightly smaller in females than in males. The percentage of the AU CO-24 of silodosin was

not less than 70% of the total AUCo-24 of determined substances.
KMD-3213 Males (m;dkg) Females (m!!kl!)

100 300 600 100 300 600
AUC0-24 (ue:hr/ml) 5.04 13.09 22.23 4.33 9.65 14.83
AUC0-24 (%) 79.7 72.0 71.4 92.5 82.5 79.6
Cmax (ul!ml) 0.86 1.71 1.68 0.93 1.02 1.05
Tmax (hr) 1 0.5 1 0.5 4 1

KMD-3293 Males (m (/ke;) Females (ml!k2)

100 300 600 100 300 600
AUCO_24 (ue;hr/ml) 0.05 0.73 0.88 0.01 0.03 0.08
AUC0-24 (%) 0.8 4.0 2.8 0.2 0.3 0.4
Cmax (ul!ml) 0.03 0.09 0.13 0.02 0.02 0.06
Tmax (hr) 0.5 0.5 1 0.5 0.5 0.5

KMD- 3295 Males Females
100 600 100 600
0.01 0.13 0.00 0.00
0.2 0.4 0.0 0.0
0.01 0.06 0.00 0.00
1 1
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A study ofKM-3213 metabolites in dogs (male Beagle) after a single oral
administration (10211). After a single oral dose of silodosin in male and female dogs at
doses of 100 and 200 mglkg, the plasma concentration of silodosin reached Cmax within

2.0 hours. The AUCo-24 of silodosin did not show an increase in proportion to the increase
in the dose. The percentage of the AUCo-24 of silodosin was not less than 50% of the total
AUCO-24 of determined substances.

KMD-3213 Males m k
100
32.46
60.23
5.47
2

KMD-3241

KMD-3289

KMD-3293

KMD- 3295

KMD-3241

NDA No.22206

Males Females m
100 300 600 100 300 600
1.02 3.09 5.80 0.30 1.37 2.50
16.1 170 18.6 6.4 11.7 13.4
0.19 0.35 0.36 0.10 0.15 0.15
1 1 2 0.10 0.15 0.15

Males k Females
100 300 600 100 600
0.20 1.4 2.11 0.04 1.22
3.2 6.8 6.8 0.9 6.5
0.05 0.09 0.11 0.05 0.0
1 1. 2 1 0.5

200
39.63
53.85
5.102
2

Males
100 200
5.22 9.56
9.69 12.99
0.89 1.78
2 2

Males
100. 200
1.00 1.52
1.86 2.07
0.20 0.41
2 2

Males
100 200
10.79 12.90
20.02 17.53
1.13 1.29
2 2
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KMD-3289

NDA No.22206

Males
100
4.42
8.20
0.37
4

200
9.98
13.56
0.83
2

Rats: Absorption site of 14C-KMD_3213 in male rat (SD) alimentary tract (PKI0149).

The purpose of this study was to estimate absorption of KMD- 3213 in alimentary tract of
male rats, The radioactivity in plasma was measured after injections of 14C-KMD-3213 (1
mg/kg) into isolated gut loop of stomach and intestinal tract (duodenum, jejunum and
ileum) by ligature. The radioactivities of the residual and the tissues in gut loop were
measured. The maximum radioactivity concentrations in plasma after the administration
to ligated stomach, duodenum, jejunum and ileum were 11.6.2: 6.8 (at 4 hours after the
administration), 251.02:.. 19.6 (at 1 hour after the administration) 275.3 l-65.0 (at 2
hours after administration) and 202.62: 68.7 ng eq. ofKMD-3213/mL (at i hour after
administration), respectively. The radioactivity concentrations in plasma after the
injection to ligated duodenum, jejunum and ileum were at the similarly level as each
other. In contrast, the radioactivity concentration in plasma after the administration to
ligated stomach was at very lower level than the others. The dose recovery at 4 hours
after administration to ligated.stomach, duodenum, jejunum and ileum were 91.02: 7.4,
16.82: 4.9, 31. 2: 14.7, and 24.5 2: 11.6%, respectively. The results indicated that 'oC_

KMD- 3213 is widely absorbed in the whole area of intestine of rats, but poorly absorbed
from the stomach.

Species/stai
Fæd:
Dose (mglJ¡¡g:

Radionucl:
Targetsubstie to be
a&sayed:

Stu No.: PKl0149

RaisD
Fasti

Se (1i1r)lN=:
Vehicle/dosi fmm:

11/3

0.5% Aqeous solin oIme)1 cellose (dissohi'ed
in diMe hydrochoric acid)

Inection ino th ligate gut loop

2.) MBq/nig
isC

1
He

l'A.

AdniSlraiin methd:

Specific rndioaclivity

luy iuilod

Tun (br) Pl r.oaa_iiy 1..1 (ug Eq':i)

Stch DnOÒ.. l~jiim nann
0.033 N.D. 35.9"'6.4 57.3 '" 17. 46.1'" 13.60.2 !. = i- 1333"'48.6 1092=31. 103.11=33.7
0.5 3.9= 1.9 234.4 = 1342 167.6" 62.0 155.5 = 38.7
1 5.1 =2. 251.0'" 119.6 :m.O"'72.l 202.6=63.7
2 7.9 = 4.; 2.;.1 = 80.3 275. = 651) 196.0 = 55.1
4 1L5=6.8 224.= 110.2 184.0=723 146.2" 41.Gairoirecl,! r:te 91.0=7.4 16.8=4.9 31." 14.7 24.5= 11.6
D.ta",pre 1l= S.D.

l.c: Uqnd sciiti cwm.,.

1RA: Tara! rndi03ciIny.

N.D.: 1.'o d.ieed (beJowtb æ:ecm liit).
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Pharmacokinetics: Absorption after Repeated Doses

Mice: Multiple Dose Test Article: Silodosin
AUC and Cmax increased in a dose-dependent manner for both silodosin and its
metabolites.

Repirt Tîtle: Pliokietîcs ofK1ID 3213 il Mice folliJving 14-Day Admtmii in the Diet
Specie L Sin MousCD-l Diticm ofDo,ing: 14 days Study No, RTI-989 ai 07-119&9Inal A~ 5-7 weeks Tes .Arcle: SilQdosin
Date ofFim Dose: Not Meilod of Admstrtion: Orl admiItion via the diet GLP Compliane: Yeo:;
pro\'Îàed

Vehcle i FomiatIn: ftJN-93iM test diet
Special Featues: Blood samples wer collecte at 0, 4,8, 12, 16,20 and 24 hours post dose. Saniples were ai)'7. for leiiels of

test mie an its metabolies.us a validate LCcMS'MS inthcd The resfs of il plcokitic :in¡ùys..~ of the a: data

are preseed in the .'Ù Ei Comon report
Se" I Do~(i'llllæda,"' I AlrC". (D""hr!in I T_ih) I C_(=mL)Siro

Mal. 20 226 13 17ilJ 1459 16 157
100 124 17 30?,ei j¡ 1957 16 11515 LQ6S3 15 T11
400 26327 19 1727

K\'IDJ.
!i~bl~ 20 7 9 2

óO 202 8 20
100 . 431 12 õiF~e óO #3 11 ll
iSO .2924 7 7OI
400 ÕI26 19 912

K\ID241
!i,ISle 20 23 B 2óI 270 16 30

1m 617 19 54?'~e ro 331 16 2ciso 22QR 13 168~ 4763 19 305
K\.JD.;3S9

!L,f31~ 20 so 15 6
óO 479 II 43
100 1225 17 ggl'eie ro 462 20 31
~s. 3421 21 124W 9518 12 642

K\!l3295
~1fi~ 20 70 11 Sro 4M. B 39lti 723 11 95l'ei 6Q 92! 11 105

L'I 4020 7 735
+00 4íl 16 565

Rats: Multiple Dose Test Article: Silodosin
AUC and Cmax increased in a dose-dependent manner for both silodosin and its
metabolites.

Report Title: Phacol.-intics of IGID 32.13 in Rats Follo~in 14-Dai' Aàniittralion in Diet

Species ,I Str RatsSprague Duti of Doing: 14 days
Dawley
Iitia Age: 7-12 weeks

Date ofFirst Dose: March 14,
2007

stu No. RTI-9&& an 07-898g

Meod of Admtrtion: Or admtion \tÎ th diet
Test Artile: Silosin
GLP Comli: Yes

VeJicle I Foi:tion: - . lab di
Specia Feanies: Bloo samles \liere collected at 0, 4, 8, 12, 16, 20 an24 hou post oo.re. Sale WNe 3lJj'zed for th le''\
of test arle and metabolis iiSin a validted LC-MSli..is methexThe results af th pharcoJ~can)'5es of the anl data
are presel4'e in rle Ai E:ocposil Coi:cm report.
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Sa: Dos. (ii'dav) I _Wc,.(=hrimL) I T..(br) I C.A1 D~"m
s;ooosm

:MiIe 15 203 19 13
so 9d.l 20 81
150 2947 17 228Pen 15 163 19 13
FI 1194 12 IC625 3073 24 3S2

ßID241
~A31~ 15 .34 21 3

so 407 13 40
150 leO7 ~ 135Fe 15 38 19 3
EO 463 17 ~/

250 993 24 90
IùID89

M:'¡. 15 2 7 0so 254 13 28
150 1417 21 liSFei 15 3 0 0
EO 277 19 24

250 817 23 76
IGID1!

Z\!ie 15 14 4 3so 158 13 15
150 523 5 43l'e is 0 0 0
EO 105 ?I 1125 315 24 41--

IùID:tIO
:Mol. 15 426 20 41)

so 1912 !l 177
150 5288 20 383Fem. 15 179 20 27
SO 100 17 131

250 3275 21 262

Dogs: Multiple Dose Test Article: Silodosin
AVC and Cmax values were higher in males compared to females for both silodosin and its
metabolites.

Repor Title: Phiicokietics ofIO/lD 3213 in Dogs follwi 14-DayOral Admistration
Species J Str Dogs/Beagl Duon of Dosig: 14 days Study No. RTI-987 an

Oi-8987
Test .Artcle: Silodosi
GLP Compli: Yes

Inial Age: Notpi~ded
Date ofFirsï Dose: Not prmiide MethGd ofAdnitrtion Orl admnisttion (capsules)

Vehda/ Formlatin: 000 gelticapmles
Special Fe;hies: Blood samples were cOlected at 0, 4, 8, 12, 16, 20 and 24 hou po.sï dose_ San-ples were analY"-- for levels of
test are an meabolites using a valdated LC-MSlMSiithod. The mtùt; of th ph:cokielic anlFesofthe an daii
ar preented in th Ai Exsirre Compaon report.

Se:i Do (iæJædav) AUC .1DEbrfm T .ibr C (DiI
Silodosin

Fem. SO 22065 4 3417
M"i. SO 3697; I 4 5303

K.1IJ241
Fan. EO I 195& I 4 , 1023Mal. I 80 13ó4 4 I 1337

KMD-'J289Fen I SO 1535 4 I 614
~,bII! EO B8ó9 4 1109

K.ID29,lFei SO 711 4 153Ma I 80 911 4 I 178
K.ID95

Fem. SO I 177 4 I 37
Male I SO 384 4 I (f

K.\ID..3.lOFem. i FI 56160 I 5 I 5(17~~ I SO I 74911 I 4 I 697
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Humans: Multiple Dose Test Article: Silodosin
In healthy male human volunteers given a single oral administration of 8 mg of 14C_

KMD-3213, KMD-3213G and KMD-3293 were mainly detected in plasma, along with
silodosin

Reor Title: An Investigaton oftlie. Exsu of Silodosin and Metaolies Kl-3213G, KM3293, K1ID-3295, an
KMD- 331 0 åi Mtùtile Dose of Silo:losi 8 ni in Heaily Target-Age lv1aes

Species: Hi:~ Diti of Dosi 7 days
Initial ii.ge: Not pro\.ided
Date offut Doe: July 8, 2006

Study No. SIO04
Test Are: Silod0in

Method ofAdmmation: Oraàm;;t!ation (capsules) Gel' Complice: Yes

Vehcle 1 Fonlation: Sìlodoin C"ljJùes, 4 mg Clcal fuation used in Plise .3
Specïal Featues: Blod samples wer collected at 0, i, 2, 3,4,5,6,8,10,12, 18, an 24 hours post dos on Day 7. Saniwer
anlyze for le¡-eh of tes arcle and metabolies usng a valiated LC-i..fSIMS metbd Th ie:"lki ohbe phmicokietic
anlyses of the anl data are presened Ii plietic feixii:ts 06-8911,068912, an 06-8913.

s." T D_ (m!d2v) AUC.",ltlp'limL) I T_. (br) I C..(",ImU
Siodosi

M.'1" T S- 313.4 l 2:6 I 61.6
KMD-313G

!if!l" r S- 16005 5.5 112.4
KM93

~:!" i S' 373.0 4.1 343
KMD.32.o~

1We T ß' 16.& 4.1l 3.4
K\IDlO

~M31e T 8. 2.8 3.0 1.6
· Two . odin4 e'OL"'èda'at _ mr 7 divssi ms u¡ y li öz

2.6.4.4 Distribution

Organ Distribution

Rats: Single Dose Test Article: Silodosin
In fasting rats receiving a single oral administration of 1 mg/kg 14C-KMD-3213,
radioactivity was rapidly distributed into the organs and tissues (see Section 2.6.4.4.1).
High concentrations of radioactivity were determined 30 minutes after administration in
the liver, kidneys, and bladder in addition to the intestinal tract. High concentrations of
radioactivity were determined in the liver and kidneys, and comparatively high
concentrations were in the pituitary, the pancreas and the bladder 4 hours after
administration. At 24 hours post-dose, the highest concentration of radioactivity was
determined in the liver and the second highest concentration was in the pituitary. The
radioactive concentrations decreased with time in most of the organs and tissues. Higher
radioactivity was determined in the liver and the kidneys than in the other organs and
tissues 168 hours after administration. Radioactivity disappeared more rapidly from
plasma compared to other organs and tissues, and at 168 hours after administration,
radioactivity was below the detection level in plasma. In the prostate, concentrations of
radioactivity were as high as the concentrations in plasma, with radioactivity being
detected even i 68 hours after administration. In addition, the elimination half-lives of
radioactivity in the testis, brown fat, white fat, skin, and heart were longer than those in
other organs and tissues. Throughout all the time points, radioactive concentrations in the
cerebrum and the cerebellum were lower than those in plasma. The distribution of
silodosin to the central nervous system was low.
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Re Tiile:
Species/'Im;,:
F""di

llsst DillllÌoQ ofR:.ammP",ts :ñ ~e om Aditiim of14C-KMD-3213

RotsiSD s...(MIF,'N"' M'3
Fasting Veldeido;ng mrn 0.5% Aq ro Dfiitbl celule (di=li1! Î! àì

hydrodikirc: orel
Foed wi ad-it""
235 l.lBii

IS

Dose (mg':!g):

RMo"ixlido:.
TsrgEl sub"iie i" be ass:'O
¡,r.3SUID ii:

StfNo.:

1 Adm_ti iælld:14C Sp&& rai!vic
lR", Asssy!æ:
0.5, 4, 24, 72 an 16S li
ß1!-3513-G

Orgi. lùdi03dirifyconcenlrafion Cng Eqg or mI)

tÏsslai
05br 4br 24li 12li 163li rid

Conce:on TIP Ccceioo T.,'" OiE1tton TiP C.o!!eItraton TiP c.i:m::eimirr-æ (day)
Pl3S 26.4': 16.6 (1.00) 45.9.:5.2 (1.00) 5. .: LS (l.0) 23.:0..1 (LOO) N.D. 1.6Bl 17.7 = 11.4 (Mi) 33.1 ~ 4.5 (0.71) 3.5 ~ 0.3 (O.M) 2.5~0.4 (1.09) N.D. 4.1
CemD1 4.3 =2-5 (0.16) 10.5 .:1. (0.23) ND. ND. - N.D. -
Ceillum 4.2.22 (0.16) 10.0 . IS (0:"2) 0.9 ~ 03 (0.16) 0.7~03 (0.30) Ki. 5.5
SpÏi 3.2.:13 (0.12) 8.2"'1.7 (O.Le) ND. ND. ND. .Pïj 33.0= lS.0 (1.5) 2S8.4= 111. (0.28 33.i=36.7 (6.13) ND. - N.D. -
a;..biU 6.1.3.7 (0.23) 26.9 .: 7.1 (0.59) 2.3~0:2 (051) 0;8.0.4 (035) 0;9=0.1 4.4Ha

20.1 =8;2 (0.10) 127.9=37.1 (2.19) 13.5=45 (3.36) 35=1.0 (152) 3.7 = 15 3.0gld
~Yoid 32.9.: 14.4 (I.b) n2.6.'" 21.9 (245) N.D. - N.D. ND. -
1IcW 9.9 = 6,4 (0.3&) 43. = 2.5 (0.94) ND. NeD. ND. .
M.ndibu

38.2 = 18.2 (1.~) in.8"'.29.1 (22) 7.4= L8 (135) 29= 0.6 (126) 23=0.6 4.0gl
'Ini 9. = 5.6 (036) 29.15=5.3 (OM) 3;8.:0:9 (0h9 2.8'" 0.5 (i:2) 2.1.:0.6 73F.ft 42.5:è 16.4 (1.61) 140.6"'25.6 (3.06 4.1 ~ 1.0 (0.75) 2.3 = 0.6 (L.OO) 2.6 == 0.2 U
Lung 56.0:i2ï2 ÇU2) 197. = 13.1 (430) 102= 1.2 (1.s 3.8 ~ 0.5 (1.65) 2.6.:0.2 B
li... 55t8'" 291.9 (20;0) 179i.6."'454~2 (39.03) 108.6 = 23. (1955) 47;8=93 (20.78) 33.9 = S.2 3.9
K!æoy 193.7= 128.0 (7.34) ..;.4."'373 (10.10) 143 = 5.S 0.00) 7. '" 0.1 0.(9) 6:i~0.8 .5.6Adæ 41.7= 26.9 (1.66 151."'39.2 (330) 6.4=:n (Ll c) N.D. ND. -
Sp!ee 37_S:l::.5 (1.4) 1l3 '" 13.7 (2.47) 9;8.: 7.4 (1.7S) 3.4"'0.5 (1.8) 4.1=0.5 5.9l' 55.2 = 330 (2.09) 332.7.: 140J! (7.2) 53=1.00 (0.96) 2.=-0.: (126) 2.7.:03 7.0
iX'hfn ~Jl"'5.Q (0.26) 24.9=9.7 (0.54) IJ . 0.3 (Q.33) 1.6=0.5 (Q.70) 1.4~02 17
Brm\llfa 27.9'" 16.5 (1.06) 17S.0 ~ 84.8 (3.81) é.6~1.1 (120) 4.4= 0.6 (1.1) 4.9 . 13 18
S,el"¡ 12.2=7.7 (0..6) 44.5= lQ! (0.9 i.=0.3 (033) l. = 0.3 (0.4S) 1.8 = 0.4 -mucle
s'In 11..:6.4 (OA2) 31.1=7.& (0.81) 5.4 = 0.2 (0.98) 3.0=0.3 (1.30) 3.=0.6 B3æ

2L6'" 14.1 (M2) 835=183 (1.2) 9.1=2.8 (1.65) 4.2 = 0.6 (LS3) ND. 1.8:mmw
AI..:; U1.=61.8 (4.25 42.3=3.6 (0.9) ND. 33..1.4 (lo43) 3.9=0.' -
L)mpli

44.8=215 (1.70) 132. =40.7 (2.&9) 4.9 = 1-l (0.11) 2.5=0.1 (L09) 2.1=0.7 5.4llæ
TeW~ 2.9' 1.S (O.ll 11.9=33 (0.26) 4.7 "'6.4 (0.35 3.1': 0.5 (1.5) 3. 7 ~0.4 2S
Epidd)1l' 7.0"'4.6 (0.27) 242"'5.9 (0.53) 6.2'" 1. (Ll3) 23 = 0.4 (I.O) i-9~R4 3.9
Pro;tnte 27.1 ~ 20.4 (1.03) 49.6= 12.9 (LOS) 5.0=15 (0.91) 25=05 (1.09 1.4= 0.2 3.4-
l:.rEl 10.0 = 6.4 (0)8) 32.7'" 1204 (0.71) 13=03 (U3) 3.6=02 (1.7) 2.6 = 0.8 4.4di-ill~ 141.6 =49.6 (5.44) 357.=.34.6 (7.78) 7.5 =3.4 (1.36) ND. N.D. -

Sroimh 2026. ~
(8S.1I) 278.0 =:9.0 (6.06 6.4= 1. (1.16) 4.3=0.2 (1.30 2.= 0.3 5.516')1.8

Sm 6427.9=
(243.48

4971.9 .:
(l08.3!) 243=8.1 (4.42) 4.8 = l. (2.09) 2.0= 0.7 I.Smu5l 3310.2 40515

wge
32.6= 11. (1.23) 322.7 = 160.9 (..03) 43.0=7.9 (i.S2) 3.6.: 0.8 (1.7) 2.3 = 02 1.6;inti

Dam '"res __an'" S.., LSC: Li ~ coi, 'I Tor r:.oo.c:il); ND.: Not d..aed (bow i! æænon lit),
-: CocloorbHalc:iii.:l TIP: Ra Dfms'pl:il:Mio:aidiy c:oirai.
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Percentage distribution of radioactivity in blood cell after a single oral administration of
14C-KMD-3213 to fasting male rats (1 mg/g)

time Hematocrit value (%) Ratio of radioactivity (%)
30 min. 42 11.0
4 hr 42 19.3
24hr 41 13.5
72 hr 40 45.1
168 hr 41 NC
Data are ex ressed as the mean values :l ::.JJ. ot three ammai:s.P
N.C. : Not calculated

Rats: Repeated Dose Tests Article: Silodosin
In non-fasting rats given repeat oral administrations of 14C-KMD-3213 at I mg/kg once
daily for 21 days, high concentrations of radioactivity were distributed in the liver,
followed by the kidneys, pituitary, and skin.

Repo Tin..: Ti-SDioili ofR:oacimJ Dm aM.u Rern Adìi5tti of1'C-KMD-321J ii MaJ.. Ra

Sped'Sir:i P'"t;ISD SE (tt'l'i-l": Ml3
'F"".. Non-fig VehCl"ldoiI f= 0.5% Aqi;ou;;oluoD of me1h1ceill" (disolved ii ài1i.e

hydocoric "del
AiSIIOD wel 'FoKed or-d

J~C Spci:f rndiootiiiiy: 13:H13qlmgTRA Asssy!lfu LSC
Days J, 3,7, J4:; 21 -:3 ai í dl'S afa-21-ti dO;eE -(03) 24 am 2S, Il5?crh:ày)

XMD.YKM501

Do5e (w!õ'J¡g'my):

R:dioidE
T:arg submi to be """yed:
l\!$itQr-i ñiæ:

Slud No.:

Oran ai
Ra03CÜvi colienllioD (JI Eqg or mI)

ti~5 Dayl D8).3 Day 1 Da)' 14
CæeJ1ÍOIl TiP C""",i,'r"'"" TiP Canc~ñon TiP Oncen:mitíon TIP

i'l:im: J6.4=:'- (1.00) :n.2 . 5.1 (1.00) 29.4 . 2.5 (1.00) 25_1..3.1 (LC4J)Bloo B.¡''' 2. (O.SO) 20.6 = 5.5 (0.89) 323 i: 2.4 (1.0) 28.S=S.! (1.5)Celi 12"'13 (003) 2.2"'0.7 (0.10) 3.7 "'G.7 (0.13) 7..=1.8 (O.3G)Cer.bell 1.0=0.9 (O.Oli 33 '" 1. (0.14) 5.2= 1.7 (0.13) 9.4= 1.6 (03&)
Sp,¡ and N.D. 3.9= 1. (0.17) 5.9=1. (0.20) 7.9= L3 (0.32);oi:iy N.D. - 48.9:! 325 (2.11) 46.4= 13.4 (1.3) 682 = 59.J (2.72)~b3n L.S':O.? (O.il) 4.7=0.7 (0.20) 6.6= 1.2 (0.23) 14.1=22 (056)
Tb,oid J6.6 = J3.2 (1.02) ND. 19,i)= 17. (0.65) 223==3.õ (0.S9)
Tnicla N.D. - B-1.: 0. (OAS) 2L.0.:2.0 (0.71) 31.S = 4,4 (1.27)Subm.--l:iy 6.!=O5 (OAI) 12.9=3.4 (056) 1M = i.6 (0.6+) 38.9= 0.3 (15:5gbnd

Th)mu 5.4.:2.0 (0.33) 35.0= 37S (151) lS.LL= 1.3 (0.1) 30.1 = 25 (1.6)Boo 52= 13 (032) 9.!'" 1. (0.42) 153 = 0.6 (0.52) 32.7:: 3.9 (131)
Lung n.5 = 0.9 (0.32) 21.6=6.0 (0.93) 26.7 = 2.2 (0.91) 52.7-= 52 0.11))li.. 111.5 = 143 (6.31) 167.1.:3ï.6 (1.21) 22.9=2.3.2 (7.82) 424.0.= 156.0 (J6.91)Kidny l72=3.J (1.05) 29.8 ~ 3.4 (1.29) 41.2':9.9 (1.61) JOO.5=M (+-J)A. 14.11=4.6 (O.SS) 13.4 :: Hto (1l.79) 25.1.: 3;7 (0.35) 45.6= 03 (1.32)
Sp!eei 9.1 = 2.6 (0.56) 13.8 = 3.9 (0.0) 21.=2.2 (032) 39.3 = 7.1 (1.59)i'æs 9.ó='2.4 (0.53) 13.0 = 3.6 (056) 1l.= 1.2 (O.H) +1.3=33 (1.ó1)
Whitefit 42' 3.:7 (1H6) 5.3=15 (0.23) 10.7 =52 (036) 31.6 = 13 (1.26)
Broun ft 10.1 = 2.8 (0.62) 12.4.: 2.0 (tt54) 23.9=2.9 (0.31) 4&.9 == 7.0 (1.95)SleJei.iiLo 2.9 .: Q6 (0.13) 5.S =0.9 (0.25) 11.'9':0.5 (0040) 2+.6 =1.3 (0.93)S! 6.S = 1.6 CO.n). J4.7':2.6 (0.63) 27.4=.8.9 (0.93) 635= 109 (2.53)Bocectaw 10.3 = 3.6 (0.63) 22.6= J 1.0 (0.93) 25.g~2.4 (0,33) +3.3 = 6.9 (1.73)
Bo". 9.1 = 3.5 (0.56) 6.1=5.6 (0.26) 13.7.: 2.4 (0.4/) 55.2 = 43.6 (2.2)L)mphIlæ N.D. 10.4= 1.1 (0.4:5 B.5 = 0.9 (0.46) 39.6=65 (J53)Tes 6.1=21 (0.31) 143= L2 (0.61) 27.ll=35 (0.92) 46.1 =1.0 (L.M)Epdì~ 5.1 =0.7 (lUl) 9.9=0.1 (0.4) 13.0= 1.6 (0.#) 26.3=J.6 (1.05)i'"",e 6.2 = 1. (0.33) J0.7=1,9 (0.46) 14.9=3.4 (051) 32.7=6.! (130)
Vas .l...rem 7.4 = l: (0.45) 15.6.:3. (M7) 19.5.:0.6 (0.66) 32.=3.2 (1.29)3laddr 1:S.: 13.8 (0.95) 153.:4. (0.66) 2l.=3.2 .(0.74) 5S.9.. 2ô3 (235)
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Organs and Radioactivity concentration (ngEq/g or mL)
Tissues Day 21 I Day 24 I Day 28

Concentration I TIP T Concentration TTIP I Concentration I TIP

!lma 22.S:èõ.J (l.00) 12.=4.1 (Uif) 5.9.: 0.3 (1.00)Bloo 36.1 =45 (1.9) 26.4.: j.8 (1.0) 2M.:43 (455)Com 10.0=0$ (O)'ll) 1Q.1.= 1.9 (0.81) 8.5= 1.0 (1.5)C€lhmi 133 = 2.8 (0.58) 12.:2.6 (UB) LU= 1.9 (2.o)Spfnl cord 7:7':;.0 (0.3-) 8.4=1. (O.LSi) 6.7."'4.8 (L14)Pi' 87.1 =27.8 (3.1) 36.7.: 325 (2) N.D. -
E)'ebalt 17.8= 1.0 (0.7"" 152":2.9 (121) 11.= 1- (IS4)
Throid 512= 19.. (2.28) 403'" 16.1 (321) 30.5.: 73 (520)Tri. 38.5 '" 6.7 (1.6"" 36J .= 14.0 (LS8) 30.1'" 6.9 (5.14)SU 43.. =: 53 (!.91) 33.S"'7.9 (2.70) 22= 3.7 (3.75),.d
Th= 41..=6.3 (1.83) 29.0=4.6 (231) 16.9=2.1 (2.S9)He 41.2='42 (1.5) 33.6=5.1 (L5S 29.9=22 (5.10)Lung 54.9=65 (HI) 40.0.. 9.4 (3.19) 3').5 = 3.1 (520)U... 6375: 1178 (27£Y) 2&2.9 = 64.4 .(2.57) 2ll.7 '" ¡¡,,9 (3810)Kiy 12.5 =6.6 (550) 93.5 .. 4.9 (7.46 74.3: 12.1 (1269).'\ 48.5=3.1 (2.12 ?-2.5.è 14.8: (339) 33... 73 (5.78)
Splæi 49.1 = L8 (2.15) 363.: 7.4 (l.) 25A=23 (434)~ 4~.8=L4 (2.01) 31:i=6.0 (1.49) 26.4=2.7 (4.51)WhiieJ: 2:5.9 .: 42 (I.B) 15.8':7.. (1.õ) 16.9.: 4.0 (289)3. ft 473=19.0 (2.7) 362.. &.6 (289) 38.1 =3. (ci.5I)
si.le:1I1mn 309 '" 5.9 (1.5) 26.6=5.9 (2.12) 232..93 (3.96S! SL6= 15.6 (357) 7Z.1-:15.6 (5.80) 276= 1i.~ (4.71)Bone ma 5L8=7.1 (2.27) 33.-1 *7.2 (L64) 19.5 = 4.3 (3.38)Bo 43.4 = 8.2 (1.90) 275-.= 12.6 (2.19) 125= 1. (2.13)
L)nih node 39..::.$.6 (175) 28.4 = 6.2 (2.27 19.6= 9.7 (1.35)Thri óO.4 '" 8.5 (..ci5) 5:5.Sd.5.3 (4.45) 31.8 = 10.6 (5.42)Epid)mf 34.6':3.6 (1.51) 26Gl.9 (UII! 300=9. (5.12)P,0S:e 30.0'" 2.6 (1.32) 22.4=4.6 (1.9) 11.9..0.6 (2.20)Vas deere lRO"'O.2 (1.50) 33.J::cK& (2~ì 15.4= 12. (2.63),31iB" 49.5"'2.8 (2.17) 41.~=5.8 (331) 11.7.:2.5 (3.01)Da:. reIOen; "": S.D., TiP: R& ofnsielp1= I3diact CC1rn"".
NotE: Conenaoom.m. iæ g:iroIesa! llct 3Æ _ ~min il i:!" smæm.y""",,ru Üldmlin ibe ,GD.

APPEARS THrs WAY

O~ ORIGINAL

Pharmacokinetics: Plasma Protein Binding Test Article: Silodosin
The binding ratio of silodosin to plasma proteins was highest in humans at 94.6 to 95.8%,
whereas it was 80% in rats and dogs. The binding ratios of the glucuronide conjugate of
silodosin (KMD-3213G) and KMD-3293, the major metabolites in humans, were 91.2 to
92.0% and 90.2 to 91.9%, respectively. aI-Acid glycoprotein was considered to be the
major binding protein for KMD-3293, MD127 and for KMD-3213.
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Spec;", Samp Subslance to be Testcoiienlrfiu Bi~ rail
SÙl. No.""wed (ri'm) ~%)

:æ Pl . C-l-~ID3213 100- 500 79.9- 81.4 P.KIOIS3
Dogs P!a C-~,ID3213 100 - 500 ¡¡XU -81.6~ Pia"" C_KMD.3213 100-500 94:6 - PH~ Albu C~KlID32!3 100-500 34_7 . 35.4!ñ l-Gbt C-KlID321. 100 .. 500 4.6-7.4Hu ai-Add glyccprotæ. . C-KlID3213 100 - 500 94.3 - %.0:æ Plas KMD-32I.G" 20,500 71.5" 67.5 DMPKlOD3.(i)53
Dogs ?l::im KMD-32BG" 200, 500 59.5,63.8.B= PlSD K.1i1D3.2BGJI) 20, 500 92.l1,91.2~ Allni",ii FaID3113G .j 20, 500 33$,3:5.7Hi y-Gobt KMD-3213G') 200, 50 20.4, 11.7Hi "j-.~-¡ glUlprot,ei KMD.32!3G" 20,500 84.8, 85.9
:f'n'\""': i'1a KMD-3293 20,500 91.9; 90.2 DMPKlro033Hu Allmmii !ß1D3293 :-0, 50 28.8,31.1Hi r-Goln KMD-3293 20, 500 72,39Hi ",-Ar gloprotci KM3293 200, 500 92.1,92.1
T~st.y"--.:mmet: bi."" tes (i=l!aii~
Measi mE "I -ro..! raaai,iiy (LSC - liqnd.oon COJD'" awl fle.HPLC.
Dat!e~.m of3 cas.
,,) G/.iik ~ of$i!oosb.

Pharmacokinetics: Other Distribution Studies

Distribution in Blood Cells Test Article: Silodosin
The blood cell association of silodosin was about 30 to 60% of the administered dose in
rat and dog blood, whereas it was not greater than 5% in humans.

'D-5 S)"5 In 11iTO te
M..5t 'WI"' snd iid: lR~ - tot ndi:.-m';j' (I - liquid mmilltion coiiw)

Spei:..
Subsce I. i.

Tèst CODteutr3DDD Tnmsiöonnte Ro Sti No.M"esund

(lI.~in) (aó)
R3 C-K.."lD3213 20 493 1.ll PKIDI;I

100 49.1 l.ll
200 -!.I 1.01

Dogs C-l~ID32i3 10 29.5, 57.0 0.865, 1.0 :i 131101.760

~ 315, 58.0 0910, 1.15
W') 29.5, 51.5 0.8ó5, 1.0

Hmi "C-!ßID1213 24 2.2 0.51 PKi001
121 3.1 0.55

Re;nÌliIn mE aiilnpresnim3 cas~.f U'l.e'~ê indG p~IDanof2 c.~

A four week oral capsule study in Beagle dogs to investigate the extent of liver and
kidney accumulation and pharmacokinetics of KM-3213 and metabolites KMD-
3241 and KM-3289 following repeat doses of KM-3213 at 25 mg/kg/day (KSI
115/994798, September, 2000, (;LP)

Blood samples were taken on Days 1, 14,21 and 28 following daily oral administration
ofKMD-3213 to male dogs at a dose level of25 mg/kg/day for 4 weeks. Plasma
concentrations ofKMD-3213, and the metabolites KMD-3241 and KMD-3289, in
samples taken up to 24 hours post-dose were measured by a validated high performance
liquid chromatographic (HPLC) method. Samples of liver and kidney tissue were taken
from animals on Days i, i 4, 2 i and 28 after the 24 hour blood samples had been taken,
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Reviewer: Laurie McLeod-Flynn NDA No.22206

and the concentrations ofKMD-3213, KMD-3241 and KMD-3289 were also measured
by validated HPLC methods.

The mean Cmax and AUC24 values for KMD-3213, KMD-3241 and KMD-3289 in plasma
are summarized below with standard deviations in
parentheses:

Ci- (ng AUC~ (ng.blml
Analyt Dayt Day 14 DayZ! Day 28 Day 1 1)ayl4 Day ii D,ay 28

KM3213 1480.7~ 2702.53 2698.53 2282.19 6087 11 06.9 8957 11417
(66.94) .(911.94) (1 116.58) (185.90) (953) (2872) (3114) (5897)

Dr-3241 467.24 528.67 66.09 529.9 1907 2969 3:t26 3527
(2nl5) (155,76) (24.147) (124.59) (733) (1003) (1320) (1935)

KM-3289 71.28 336.37 402.30 308.ro 365 1808 2126 2075
(32.1 0) (140.53) (199.77 (75.83) (148) (545) (949) (950)

The terminal half-lives of KMD-32 13, KMD-3241 and KMD-3289 on Days I, 14,21 and
28 were similar, and in the range 1.3 to 4.9 hours.

The mean metabolite ratios for KMD-3241 and KMD-3289 are summarized below:

Day 1

Day 14

DâY 21
Day 28

KM3241
0.308
0.262
0.367
0.306

.K3289
0.066
0.183
0.263
0.214

There was little or no evidence of accumulation of KMD-3213 or KMD-324 I in liver and
kidney tissue (accumulation ratios .:), however, KMD-3289 concentrations in liver and
kidney were higher after repeated oral doses ofKMD-3213 than after a single dose, and
were similar on Days 21 and 28 indicating that steady-state had been attained by Day 21.

The determination by whole body autoradiography of the qualitative tissue
distribution of radioactivity in male and pregnant female rats after a single oral
administration.

The qualitative tissue distribution of radioactivity was investigated in male and pregnant
female rats (Sprague-Dawley CD strain) by whole-body autoradiographY, following a
single oral administration of J4C-KMD-3213 at a dose level of 1 mg/g.

During the 24 hours after single oral doses of 14C-KMD-3213 to male rats (viz at 0.5, 4 or
24 hours post-:dose), highest concentrations of radioactivity were found in the
gastrointestinal tract contents and urinary bladder, while medium levels were generally
associated with the liver, pituitary, preputial gland, prostate and urethra. Lowest levels of
radioactivity were detected in many other tissues, including the adrenal gland, blood,
exorbital and intra-orbital lacrimal glands, Harderian gland, kidney, lung, myocardium,
pancreas, salivary gland, spleen, thyroid and uveal tract, but not in the brain, eye or spinal
cord.
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At 48 and 72 hours post-administration, concentrations of radioactivity in all tissues had
declined considerably, such that none contained relatively high levels, and only the
gastrointestinal tract, liver, pituitary and preputial gland contained medium levels at the
former time and only liver at the latter time. The only other tissue associated with
radioactivity (at low levels) at both of these times was the kidney. .

During the 24 hours after single oral doses of 14C-KMD-3213 to pregnant female rats (viz
at 0.5,4 or 24 hours post-dose), highest concentrations of radioactivity were present in
the gastrointestinal tract contents and urinary bladder (as was also the case. for male rats).
In pregnant female rats, however, medium levels were generally associated with a larger
number of tissues, viz the exorbital and intra-orbital lacrimal glands, fat, kidney,
Harderian gland, liver, pituitary, preputial gland, salivary gland, uterus wall and uveal
tract. Lowest levels of radioactivity were detected in the adrenal glands, bone marrow,
lung, myocardium, ovary, pancreas, placenta and spleen, but none was detected in the
brain, eye, spinal cord or fetuses. By 48 hours after dosing, cbncentrations of
radioactivity in all tissues had declined considerably, such that none contained relatively
high levels. Medium levels were present in the gastrointestinal tract, kidney, liver,
preputial gland and uterus wall, and low levels were detected in the exorbital and intra-
orbital lacrimal glands, fat, Harderian gland, pituitary, placenta, salivary gland, small
intestine contents and uveal tract.

In summary, radioactivity was rapidly and widely distributed throughout the animal
body, although highest tissue concentrations were largely confined to the gastrointestinal
tract and urinary bladder, i.e. the principal excretory organs. Medium levels of
radioactivity were generally present in liver and certain glandular tissues, but only low
levels were found in the brain and spinal cord of both sexes and in the fetuses of pregnant
females, thereby demonstrating that the drug did not readily penetrate the blood-brain
barrier or undergo appreciable transplacental transfer in rats.

Qualitative tissue distribution of radioactivity by whole-body autoradiography followIng
a single oral dose of 14C-KMD_3213 (I mg/kg) to male rats.

APPEARS THIS W,AY

O~ ORIGIlML.
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Tim of saee Lol of radioac1Ï\'ity Tiscloran
High 00'ßU iioo.. $l

in conten
30 minute Medium Liver ~: ur blaer

AcI g11m blòO; kidm
Low lung myoium; pitit;

saivii iian; .,p)oe; ur
Oeplgu. stoma. sml

Wgh
ir~nc. C3\l Mld Jarge
ÙJteine çoleii; urarbla

M..iu Uvorpi . wt
4 hour Adr glad; exrbiil an
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Qualitative tissue distribution of radioactivity by whole-body autoradiography following
a single oral dose of 14C-KMD-3213 (1 mglkg) to pregnant rats .
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2.6.4.5 Metabolism

Pharmacokinetics: Metabolism In Vivo Test Article: Silodosin & Metabolites
In vitro metabolism studies using rat, dog, and human hepatocytes showed that a
glucuronide conjugate of silodosin (KMD-32 13 G) and a metabolite in which the
alcoholic hydroxy group was oxidized (KMD-3293) were mainly synthesized in
hepatocytes and are the major metabolites in humans. KMD-3293 was also synthesized in
rat and dog hepatocytes, but KMD-3213G was not seen in rat or dog hepatocytes.

Spec:eslsi E2is,'SD DogsiBeag1e HwmSe: (MlFiN=: Mi3 M'3 M/6F~ FL-t Fas Fasti
Ve1cle!dosÌI fo O.5%;l..e.us ;olion of"ii Capsu Dilhed;" diMe liccoric

cel...ùo:s(dioi\."d ;" dilute (diked ;" dilute liydr.iclri ;rd) 3cid
hydrodi1orc acid)

Foreed ora

1

'.C
249 MBqimg

AdliIijgtraiiæi med:
Do;e (iil::

R,-.mi:
Speccnào:c.fu~ty;

om
0.5it
1.4611Blig

Oral
811~ody
'''

O.46MBqhn

rm
,Ð
:1J,-

&""i" ~..bolí ii rnli (%) Sro No.si.. S:l tIiê or ~fi ~fi KMD- EM"- ~1D KMD- EM"- . K.\1 K.\ID KMD-e perod 3213 3241 3250 3289 3~3 3295 3299 33Hl
3213G 324lG

0) . "I

R3l. Plo OS 4.S ND. N.D. Nj). N.D. N.D. N.D. 74.7 N.D. l'!(X155
4 11.9 N.D. N.D. N.D. N.D. N.D. N.D. 39.9 N.D. -

Uii 0-24 12.& 9.7 N.D. L3 N.D. 1.0 N.D. 37.9 N.D. -
(26) (20) (N.D.) (03) (N.D.) (0.2) (N.D.) (1.8) (N.D.) -

F"""" 0-24 12.7 9.2 31.6 N.D. N.D. 9.1 9.5 l-.D. N.D. -
(8.6) (6.3) (25) (N.D.) (N.D.) (15.2) (6.: (N.D.) (N.D.) -

Bil; 0-24 .,.
6.6 25.9 0;& 2.8 I6.1 3.-: 1.9 N.D. --,

(1.6) (4.6) (18.2 (!.6) (20) (U3) (2.5 (1.3) (N.D.) -
ii,.. 05 1,4 1.4 152 N.D. N.D. 2.9 5.9 21.-: 5.7 -

4 4.0 3.8 40.4 25 2.1 6.2 6.0 13 69 -
S:le Me.':olle in =ile ('..:. Study"No.

Spo. Samle ti or ~fi ~ID 1ßfi K!fi KlID io.'fi KMD- KMD. :Ofi !31Dpe.iod 3213 3241 3250 3m 32-93 3295 3299 3310 3213G
J241Gd:'ci

P",i; Kidc~y OS 3.8 0.9 N.D. 0.6 N.D. N.D. N.D. oi.3 N.D. - PK1OO55
~ 12.7 10.7 N.D. N.D. N.D. N.D. N.D. 51.4 N.D. -

PIISU 0. 26.7 N.D. N.D N.D. N.D. N.D. N.D. 53.6 N.D. -
4 32.. .8.5 N.D. N.D. N.D. N.D. ND~ 30.7 KD. -

Dogs PL",ii 1).2 18.1 B N.D. ND. N.D. 73.1 N.D. KS- - -
1371013760

OS 13.4 L! - N.D. N.D. N.D. - SI.9 N.D. -
1 10.1 1.6 - N.D. OS 0.3 - &4.1 N.D. -

1. ô. 1. - N.D. 0.5 1).3 - &4.4 N.D -, l. 0.9 - N.D. N.D. N.D. - 93.S N.D -
3 1.6 Q4 - N.D. N.D. N.D. - 94.9 N.D. -
4 0.5 N.D. - N.D. N.D. N.D. - 95.3 N.D. -
6 5.1 2. - N.D. N.D. N.D. - 79.S .KD. -
8 4.5 28 - N.D_ N.D. N.D. - 69.3 KD. -
12 2.6 N.D. - N.D. N.D. N.D. - 60.6 KD. -
24 N.D. lm. - N.D. N.D. N.D. - 52.7 N.D. -

tnn~ 0-24 2.1 N.D. - N.D. 05 0.4 - LLU N.D. -
(!.3ß) (N.D.) (-) (N.D.) (0.10) (0.06) (-) (UUL) (N.D.) -

Feces 0-24 19.0 5.4 - N.D. 29.. 243 - 1,4 5.7 -
(8.71) (2.28) (-) (N.D.) (12.8) (10.12) (-) (0.62) (236) -

24-48 6.5 H - N.D. 35.1 235 - 27 5.06 -
(l.34) (023) H (N.D) (5.38) (1.9) (- (0.19) (0.63) -
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Sæ¡e i.:I,ii:liii S!l" ('!J SI'No.
Spæs Samle tlor EMD- KMD- KMD. KM KMD. KM EJID KMD- :K EMD-perod 32n 3241 3250 3289 3293 329:5 3299 3310 3i13G

3241G /I0)

Him PW"" 0.2 68.07 5.39 N.D. 0.79 7.00'i N.D. N.D. 7.1 Q:J' N.D. lQ/ID32B.
US012-9!

OS 69.54 4.73 N.D. N.D. 11.04.) N.D. ND. 12.49 0.49 N.D.
1 41.89 2.79 N.D. 133 23.10" 1.:9 N.D. 9.13 9.90 l.7

1.5 32.93 3.9 N.D. 125 29.18 '.\ 4.06 ND. ó.9 12.45 2.ò7
~ 31:26 326 N.D. 0.82 37.22 ., 2.43 N.D. 6.55 13.43 3.12
3 40.33 4.g N.D. 0.90 29.65'i 2.39 N.D. 3.1 14.14 1.6&
4 15.22 2.1 N.D. OM 32.3 " 3.16 N.D. 1.19 22.4 3.i4
Õ 16.5S 1.93 N.D. 0.83 41.6'1 5.S N.D. US 21.65 6.C9
a 10.26 0.67 N.D. 0.70 41.00') 6.15 N.D. 1.05 29.55 6.17
10 ILl? 157 N.D. N.D. 39.96"' 3.54 N.D. l.1 32.89 633
12 4.93 0.73 N.D. N.D. 35.79!:l: 3.53 N.D. 1.66 43£0 4.4Uñ 0-48 10.77 154 N.D. 0.60 215!" 2.40 ND. 18.2 738 2.11

(355) (053) (N.D.) (0.21) (õ.Î4-i (0.31) (N.D.) (6.50) (2.42) (0.7()F~", O-foJ 28.00 10.00 N.D. 1.99 4026~ 9:70 ND. KD. ND. N.D.

(1539) (5.n) (N.D.) (1.06) (2.30
(5.29) (N.D.) (N.D.) (N.D.) om)"? -.)~obrd :ffecescDlK1iill t1emn pomvm l! 94% en,,, ofrndì 3~d iWIK"\cæ b) lidiiy - JfEJID32!13(wl ""5 ge~ ii KMD.3293 iit! P"'(""" of a:ai'!), c) Gl1lóo c~ie of slo; d) G.'tóo coijuie or

KM324I.
Fi~ ii p.'e prëen l! ,e51 of ca,'emoii fr tlperge of ..",..boliie in ¡¡ sale in tæ ey.an rale.
-:.Nl mæed N.D.: Noræiod (Jowrn deecoi li).
Noæ Sii5ta.. .. jde by crotl re.;!i .of syD!Ik.. on HPLC. :i J:.i"iiage ofuill nioli otæ tbim
ihOsa~dU1~t3tDO~_Intl..~ti~

b(4)

Pharmacokinetics: Metabolism In Vitro Test Article: Silodosin
The major human glucuronidated metabolite KMD-3213 was minimally produced in
monkey hepatocytes.

Te"syse HEJcyi.. (fienhioc;'t)

SlGyN". PKI0104 PK-f3.519Speci R: Dogs Ei 1vIoii~~ "
iæ..-ron iñ: 37~t24hr 31 ec, 24ii nee, 24ii 37 =C: 24 hrTi-etD c(JnttÎon: 0.1 iill 0.1 !!1'L 0.1 miL!L (UmmL'Ll-iide '-C C "C '-Cl.Ieèoes ~ ofiæiaboiie (%)
KM3213 (síos 10.8 253 0.9 ND.KMD.321Ja' (1m!21K) N.D. N.D. 35.8 3.7
KlID3293 ~5" 6~e 42.6 33.7
KMD-331ú 6.9 34.1 3. 26.4
KMD.324I ö.1S 14.0 ND. ND.
KM.32S9 1.3 1.9 1.1 N.D.K:3295 S.Q 3.6 4.1 19.4
KlJD3250 1.9 fl.7 ND. 0.3
K1m.3299 N.D. N.D. N:D. N.D.0t 15.1 13.7 122 165Daia mptme of2,.",... N.D.: Notdeæcd (bow di deon li").
a) Ghaioido ooiijigaie of sö.ldo5i
b) Jiid:! ui'l IDtiboli..e (úX-3).

c) C)'li=lgu t!..EY'.
No",: It n'3' ooii by æ;.. ofLC.i1S WI i! jl-* ofOID3293 in ia ii uX-3 (nir. 5ï6, pomi'l).

See structures below:

APPEARS THIS WAY

01( ORIGINAL
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~ Q
"ro~~~. NIlf,C,,O H CH I¿'H~

OH

Çi 0,,,: O~U~~_
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~O-.W,H
~O-"Cl. ~ ()

"(O""~~NH.".C-.O If CH "Ci.ACOl
KMD-331 0

() O~~~Nij
F.c,-T~ fÍ C1. ~~

. . 710~HO~
If ON

MD127(KMD-213-lucuronld&)

KMD-325

Çl~ 0¿ .o..g~"" Niji I
I',C" 0 If Cll ¿; H~

OH

o

KMD-25

(ì 0
Yo~~~1 ""IUl.F,(;,-O If elf. .& ~

_ -OK
ßì 0yO..~~Nij

Fl:",O l: C~ ~HH

KMD-3241

KMD-289(' 0
"(0"- ~ìC/lH.F'C,-O If Cij 'Q~co

°

KMD-299

Pharmacokinetics: Induction I Inhibition of Drug-Metabolizing Enzymes
Rats were administered repeat oral administrations of silodosin at 1, 10, and 30 mglkg
once daily for 7 days arid then fasted overnight. The liver was removed from the rats and
liver microsomes were prepared from the isolated liver. Drug metabolic enzyme activity
was determined using the liver microsomes. The amount of cytochrome P-450 increased
in the rats receiving repeat oral administration of 10 and 30 mglg daily compared to the
negative control group. The aniline 4-hydroxy enzyme activity decreased only in those
rats given 10 mg/kg daily compared to rats in the negative control group with 0.83 times
the activity of the negative control. The uridine diphosphate glucuronyl transferase
(UDP-GT) activity significantly decreased in rats receiving 1 mg/kg daily compared to
rats in the negative control group with aO.78-fold difference. There were no differences
in the amount of liver microsome protein, the amount of cytochrome bs, aminopyrine N-
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dimethyl enzyme activity, 7-ethoxy cumarine O-deethylase enzyme activity, or
glutathione S-transferase activity between silodosin-treated rats and control rats. From
these results, rats receiving a dose that is i OO-fold higher than the pharmacological dose

(0.1 mg/kg) had a statistically greater increase in the amount of cytochrome P-450
compared to the control group, with an increasing rate of about 20%.

Test Artcle: Silodin
Stuy \ype: 1ùt iiIaoli enzyme indution Wit

Spff,jr Rau/SD, sa (1:l1')lN=: MiS

Peidi Non-fa.
Thug adm""ed
Do,e (:kß/d.')'):

V..le:
Aàon inll
Reort Tïle

.ilodsi (lID32H) ~ba.bital ,; (psith,'econtrl)1, 10, 30 SO
0.5% Aqueous soMion of ='.!i celulose (smpeiìon) Dioh-. in physologial saFc""d am admtion Inaiii Ì1edÏon
KlIDYK-M, EftsoiRepead Oil ft_dmini:i1nti afXMD-3213 on HepalÏ Dm-1\1eiboligßi"I in
Mii P",is

lh',l!suæiFOO Conlol Sild4 (I"l2l3 PhmolwlW,jDoe(mg'lì~y) 0 1 10 30 803o.f weìeb li iæ sb of tr (g 214: 11 210: 11 217=7 214"'10 216=13Bod,pvegbt (g 219=13 iiS.: 17 230=8 22l"12 229 = isIi wei (g 8.36=054 "1 .8g ~ 0.82 9.06=0.19 8-65 = 0.86 123 = L04Iiwiíet (% ofbodyweìgl) 3.82=02 3.63 = 033 3.9*0.16 3.111:031 5.44= GAS#Miroome prto lwel

(mgfg ll'2 170= LI 18.7 =42- 16.7= 1. 1&.2.= 2.& 24.5':2.4i
(m,'lÏil!) 142= 13 14ó=24 151 : II 151=25 302 :t '17tiO)t ~l (ii1':prtei)
('it~ 1'50 1..'e i.i=O.o9 1.24="0.13 1.25.: 0.05. 1.37: 0.14""" 3.08 .: 02C)1o b5le"' OA9= 0.16 0.55 =0.1 5 0.4 =O.lß 038=0,05 0.84=039;
Eiizyiiuctil' (iilli'ii prto)

P.mOPJiri"" N-æ-i",'" 5.51=050 5.88'" 035 5.49=0:13 5.97'" 0.76 !0.4 : 0.5'1-~4-)..OJl'iase 0.90=0.13 0.811 =0.14 '(.75 = (WS' 0.77=0.12 L71 == O~L6#7-EiIX)i:ai O-yt.a" 1.9= 0.17 2.0=Q2 20 =0.29 1.96=0.15 2.4ó.: 0.10#UDP-GT 37.5=7.6 29.l =7.2"" 362=5.6 31.=5.0 52.: 4;9;G!=1lro S-mrl""" ii'=20 173=22 168.= 19 173=24 230 = 19?-D.i: iaem; iæ-..D. 11) Sodi s:t, b) Nenie WiirrJ (tr1E wi 0.:% ~queous sotun;on wm;l:yi celle:e).

Dis mnle coi:i te (\'E ~gov. C1i:l); '; y.O.05, ..0; y..ll
Smæiiti t ietvs. =ii"ecoiil):## j)'-1l.01. =: 1".001

Assumption of the enzyme responsible for the metabolism of KM-3213 to its main
metabolite KM-3293 (pKI0126). The rate ofKMD-3213 formation was measured
using human liver microsomal or S9 fractions in the presence ofNADPH, NADP or
NAD. An insignificant amount ofKMD-3293 was formed using microsomes in the
absence or presence ofNADPH or S9 in the absence ofNAD or NADP. In S9 the rates of
formation in the presence ofNAD and NADP were 2..5 and 0.2 nmol/30 min/2 mg
protein, respeCtively.

Effects of inhibitors on metabolism ofKMD-3213 (100 uM) in liver S9 in the presence of
NAD (3 M)(30 . /2 . )(N 2)m mm. mg protem =
Inhibitor concentration Remaining activity %)
(uM) 1000 I 100 I 10 I iPyrazole 18.1 138.7 I 69.1. I -
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Ethanol 45.7 60.5 59.8 -
Acetaldehyde 60.4 65.9 718 -
Disulfiram - 8.1 82.3 83.1

Based on the above data, it was proposed that alcohol dehydrogenase and aldehyde
dehydrogenase are involved in the metabolism ofKMD-3213 to KMD-3293.

Identification. of the enzyme responsible for production of metabolite KM-3310
from KM-3213 (DMPK2003-0037). The rate ofKMD-3310 formation was measured
using human liver microsomal, S9 fractions, or cytosol in the presence or absence of ß-

. NADPH or ß-NADH.

C :f D KMD 3310 d b II i fi (N 2)
o actor requirements or - . pro uction In su ce u ar ractions =

Subcellular fractions V ((pmoVmin/mg protein)
ß-NADPH ß-NADH. none

S9 13.4 BLQ BLQ
Microsomes 18.0 0.545 BLQ
Cytosol 0.403 BLQ BLQ

roduction in human liver microsomes (N=2)
KM-331O (%ofcontrol)
95.3
85.8
80.6
775
82.2
76.6
5.60

It was concluded that CYP3A4 is involved in the metabolism ofKMD-3213 to KMD-
3310.

In vitro metabolism study of 14C-KM-3213-identification of UGT isoforms using
microsomes expressing human UGT and determination of Km and Vmax values
(AE-3348). The glucuronidated metabolite MDI27 (KMD-3213G) was formed in the
presence of human UGT2B7 microsomes (but not in lA3, lA6, IA9, lAlO, 2B7, or
2B15). The mean percent of peak formation was 1.69%,5.02%, and 8.49% after
incubation for 10,30, and 60 minutes, respectively. The Km and Vmax for
glucuronidation of 14C-KMD-3213 by human UGT2B7 were 401.0 umol/L and 670.7
pmol/min/mg protein.

Metabolic profiing in rat plasma, urine, bile and main tissues after a single oral dose of 14C_
KMD-3213 (PKIOOSS)

Radiolabeled compound was used to determine the percentages of unchanged drug and
metabolites in the plasma, liver, kidneys, prostate, bile, urine and feces by RI-HPLC. KMD-3250
was primarily detected in the liver, feces and bile, and KMD- 33 i 0 in the kidneys, prostate,
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plasma and urine of male SD rats. The percentages of unchanged drug at 0.5 and 4 hr after
administration were 4.8 and 1 1.9%, respectively in the plasma, 1.4 and 4.0%, respectively in the
liver, 3.8 and 12.7%, respectively in the kidneys, and 26.7 and 32.3%, respectively in the prostate.
The percentages of unchanged drug in the urine, feces and bile by 24 hr after administration were
12.8, 12.7 and 2.3%, respectively. In addition, the metabolic profie in the plasma, liver, kidneys
and prostate was specific to each organ, showing no marked change over time. Radioactivity
concentrations of unchanged drug and metabolites in tissues and their excretion rates after a
single oral dose of 14C-KMD_32 i 3 to rats at a dose of i mglkg.

ormL

0
:q

Liver (J.5h 1947.7 27.3 27.3 490.8 N.D. N.D. 56.5 114.9 420.7 m.o 699.2
(100.) (1.4) (1.4) (25.2) (N.D) (N.D) (Z.9) (5.9) (21.6) (5.7) (35.9)

411
. 1744.4 69.8 66.3 704.7 43.6 36.6 108. 104.1 121.3 120.4 362.8
(10M) (4.0) (3.8) (40.4) (2.5) (2.1) (6.2) (6.0) (7.3) (6.9) (20.8)

Kidney O.Sh 962.4 36.6 8.7 N.D. 5-8 N.D. N.D. N.D. 66.9 N.D. 244.
(100.) (3.8) (0.9) (N.D) (0.6) (N.D) (N.D) (N.D) (69.3) (N.D) (25.4)

4h 482.3 61.3 51.6 N.D. N.D. N.D. N.D. N.D. 247.9 N.D. 122.0
(100.1) (12.7) (10.7) (N.D) (N.D) (N.D) (N.D) (ND) (51.4) (N.D) (25.3)

Prte O.Sh 40.0 10.7 N.D. N.D. N.D. N.D. N.D. N.D. 21.4 N.D. 7.9
(100.1) (26.7) (N.D) (N.D) (ND) (N.D) (N.D) (ND) (53.6) (N.D) (19.8)

4h 59.3 19.2 1l.O N.D. N.D. N.D. N.D. N.D. 18.2 N.D. 11.0
(100.1) (32.3) (18.5) (N.D) (N.D) (N.D) (N.D) (N.D) (30.7) (N.D) (18.6) .

Pia O.5h 111. 504 N.D. N.D. N.D. N.D. N.D. N.D. 83.5 N.D. 22.9
(100.0) (4.8) (N.D) (N.D) (N.D) (N.D) (N.D) (N.D) (74.7) (N.D) (205)

4h 60.4 7.2 N.D. N.D. N.D. N.D. N.D. N.D. 24.1 N.D. 29.1
(99.9) (11.9) (N.D) (N.D) (N.D) (N.D) (N.D) (N.D) (39.9) (N.D) (48.1)N.D.: Not dete

Ea raoaclivit cuiulriQI i:m the me value of 3 sales (Conc the prost, 3 sales we poled
ii 1 poled si~ Wl me Cooll otunged drg and metabolit wor cacuate by multiplyig th
iaoacvity cotron in the. ti by J'petive pentage of uncha dr an metlites Vaue in
patl reret ree peentage ofllliange dr and meablit: J sapks wer.poled an 1 poled sale
wa aiyzd by RI-HPLC.

% of dos 

bl
:Ë

l~

Urie ()24h 2.6 2.0 N.D. 0.3 N.D. 0.2 N.D. 7.8 N.D. 7.6
(12.8) (9.7) (N.D) (1.3) (N.D) (1.0) (N.D) (31.9) (N.D) (31.3)

Feces O"24h 8.6 6.3 21.5 N.D. N.D. 6.2 6.5 ND. N.D. 19.0
(12.7) (9.2) (31.6) (N.D) (ND) (9.1) (9.5) (N.D) (ND) (1:.9)

BUe ()24b 1.6 4.6 18.2 0.6" 2.0 11. 2.5 1.3 N.D. 28.0
(2.3) (6.6) (25.9) (O.S) (2.8) (16.1) (3.6) (1.9) (N.D) (39.9)

Cawags ()24 h 0.9
N.D.: Not deted
Eah ~ ra of raiovity rerets the mea vaue or 3 sales (- indic ti no i:l Wl
peonn Excron ra or unhaed dr an melies we cacuat by mulliplyg the cxcin raes ofIloa by repetie peta of unha drg and melite. Value in pathes re reve
perces of unanged dr an metalites: 3 sales we pooled an i poled sale wa an byRl-HPLC
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Effects of repeated oral administration of KM-3213 on hepatic drug-metabolizing
enzymes in male rats (KM- YK-04).

The effects of KMD-3213 after repeated oral administration on rats at a dose of 1, 10, or
30 mglkg once daily for 7 days on drug-metabolizing enzymes in hepatic mici;osomes
were investigated.

All of indexes tested in this study except rat body weight increased significantly in
positive control group, i.e. phenobarbital group (80 mg/g, intraperitoneally).

Cytochrome P450 contents significantly increased in 10 and 30 mg/kg KMD-3213
groups and increases were by 1.2- and 1.23-fold of those in negative control group,
respectively.

Aniline 4-hydroxylase activity and UDPG transferase activity decreased significantly in
10 or 1 mglkg groups, respectively, however, those decreases were 0.83 or 0.78 to those
in negative control group, respectively, and not dependent on dose administered. .

There were no effects on microsomal protein content, aminopyrine N-demethylase
activity, 7-ethoxycoumarin O-deethylase activity, and glutathione S-transferase activity.

These results indicated that the effects ofKMD-3213 on drug-metabolizing enzymes in
rat liver are slight.

Effects of treatment with KMD-3213 for 7 days on hepatic microsomal drug-
metabolizing enzymes in male rats (using Dunnett's test)
Parete KMO-3213 (mglkglday)

control 1 io
214* 11 210= II 217:1 7
219: 13 218:1 17 230:! 8
8.36= 0.54 7.88:1 0.82 9.06do 0.19

3.&2:1 0.20 3.63:1 0.33 3.95: 0.16

bú1ial boy wèight (g)

Body weight (g)

Liver weighl (g)

Liver weight (% of boy weight)
Microsomal protein content

(mgfg liver)

(mgliver)
Cytochrme content (nmollmg protein)

Cytochrome P450

Cyochrome bs
Enz activity (nmllmimg proteiD)

Aminopyine N-demethylase 5.5 1:1 0.50
Anilie 4-hydrxylase 0.90:1 0.13
7-Ethoxycouman O-dcethylas 1.89* 0.11

UOPG trnser 37.5d 7.6
Glutathone S-trnsferse in", 20

Data are exprd as the men vahiesS.D. ofeigbi animals.
PB: Phcnobilal. soium
Significantlydiffereniftom ihe value ofcOltrl by Dunnell's metho:' ;p";O.05,.*; 1'-:0.01, ... ; 1'0(0.001

Significantly different trm tbev.lue of control by Studets t-~t: #; po(O.OS, ##; I'~O.OI, ##; p~O.OOI

17.0= 1.

142= 13

18.7:i 4.2

146:i 24
16.7o 1.2

151= II

l.U 0.09

0.49;; 0.16

1.24,1 0.13

0.55* 0.15

1.25;1 0.05.

0.45:1 0.08

5.88'! 0.35

0.89: 0.14

2.00:1 0.25

29.1'! 7.2.

173'" 22

5.49:! 0.73

0.75:1 0.08.

2.00", 0.29

36.1;1 5.6

168:1 19

56

30

214: 10

221:1 12

8.6S;\ 0.86
3.91:1 0.31

18.2:1 2.8

157:1 25

I.7;l 0.14-.

0.38* 0.05

5.97'" 0.76

0.77* 0.12

1.96:1 0.15

31.1;t 5.0

173:1 24

PB (mglgf~ay)

80

216:1 13

229:1 18

12.39:1 1.M'##

5.44:1 0.48..

24.5* 2.4-

302:1 27m

3.08:1 0.26..

0.84* 0.39'1

10,41= 0.54'0!

1.71:i 0.16m

2.46:1 0.10"
52.9:i 4.9Bi

280* 19*
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Effects of treatment with KMD-3213 for 7 days on hepatic microsomal drug-
metabolizing enzymes in male rats (relative to control)

. .- . _.... --
KMD-3213 (mgg1da) PB (mglglday)

Parater I 10 30 80
Iiùtial boy weight 0.98 1.01 1.00 1,01

Body weight 0.99 1.05 1.01 1.04
Liver weight (g 0.94 1.08 1.03 1.48

Liver weight (% of boy weigh!) 0.95 1.04 1,02 1.42
Microsomal protein content

(mglg liver) UO 0.98 1.07 1.44

(mgiJiver) 1.02 1.06 l.0 2.12

Cyochrme content:

Cytochrme P450 !.I 1.2 1.23 2.76
Cytochrme b5 1.11 0.91 0.78 1.72

Enzme activity

Amnopyrine N-demthylase 1.01 1.00 1.08 1.89
Anilie 4-hydxylas 0.99 o.3 0.86 1.90

1-EthOlycoun ()ccthylasc 1.06 1.06 1.04 1.30
UDPG trnsfease 0.78 0.97 0.83 1.41

Glutahione S-ferse 1.00 0.98 i.OI J.62
Mean values of eight alÚma were used to cileulate vnlius in Tabl. 3.
I'B: Phenobarital soium

co
(\~
~
en
~.(j
ë5

()o
~2.6.4.6 Excretion

Pharmacokinetics: Excretion

Rats: Single Dose Test Article: Silodosin
In fasting rats given a single oral administration of 14C-KMO-3213 at 1 mg/kg, urine,
feces, and expired air accounted for 15.3%, 81.7%, and 0.5%, respectively, of the total
administered radioactivity 168 hours after administration.

Specis/str
Sr; (M/f=

Ran/SD
MI
O.5%Aqui! ",hiiioii ofmëth:¡1 cellulose
(dilvad in diul hydrocbori acid)

forced oral do."
..il-3514-

Dcs (mg¡kg): i
Subtme to b. as""d (targ.. su"C): IRA

Assaymei:od LSCVehcleldo.i fcni

Admiration IDthd:
SiudyNo.:

Fæd PastIg Xcn.fa
!le of excr1Ion

Cu~ Ð-...e:c r;.~ (''Ô) Ci e.=a im (%)
t:næ ;;e(l! B:'piriticn Toml Ur F~::es Exon TciTlI

0-4 U"'i.o - 0.1=0.1 - 0.9= 0.7 - G.O=Q.i) -
0-3 ¡U:2.ï - 0.2=0.1 - 3.: 1. - 0.1"'0.0 -
0 24 13.5: 5.6 723 = 5.2 0.4.:0.1 86.2 = 2.4 5.8 = 0.8 76.7=4.6 G2=0.0 827 =4.4
0 4S !4.6 '" 5.8 79.7-'4.9 0.4='0.1 94.7: 2.7 6.5=0.& 90.2 *" 2. 03"'0.1 910=1.4o-n 15.2=63 81.4'" 3.7 05.:0.1 97.1=3.9 6.6'" O.S 90.7=2.2 0.3=0.1 97.6 = 1.
° 96 15.3 =6.4 81. =3.7 05=0.1 97.3=4.1 6.7 = 0.8: 90.7 .: 2. 03=O.! 97.7'" !.
0-120 15. '" 6.4 &1.6 = 3.6 05:0.1 97.h,42 .6.7:0.& 90.&=2. 0.3 = 0.1 97.7 ;: 1.4O-i# 15.=6.4 &1.6=3.6 05 =. 0.1 97.5"'4.4 6.7:0.8 00.&.: 2.2 ()3:0.! 97.i;: 1.4
0-168 153: 6.4 81.:3.6 05:0.1 97.6 :4.4 6.1=0.8- Si.S '" 2.2 G.3 : 0.1 97.8;: 1.ûil\'e O.6"'~l. 02:0.1
LSC: Lid =U'bcn ci, 'IRA: ToW nidilXcn'lty,
Da:3rereen~ m:..':S.D.. -: Not nied
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Rats: Repeated Dose Test Article: Silodosin
In non-fasting rats receiving repeat oral administration of 14C-KMD-3213 at 1 mg/g
once daily for 21 days, urinary and fecal excretion fractions were 9.9% and 87.4%,
respectively, of the administered radioactivity and 97.3% in total. In addition, the urinary
excretion fraction was constant 12 days after administration.

Species/strai
Fee
Whideldnsg fonn
Administrtion method:

Dore (mg,1¡go'day):

Substii to be assayed

(target substa):
Study No.:

RaSD Se.¡t (1'fiF;vN= 1.,11'3

Noncfasti
05% AqueQus s91utOll of methl ce1ose (disoh-e in diute hydrodùoric add)

Forced oml

1 (reted doses for 21 days)"I A'!ay method LS
IOID-PKM)1l2

Rm of l!cr Cm1ì\"ê eiai me (%)ÜI Peces TowTl!(Dy)
1 74Î~1.5 75.S: 14.9 835"'15.9
2 73="2.5 77.2 "'3.S &45=45
3 7.6=3.4 SO..h Ll &&0=3.4 LU=2.7 8111=33 S!t7=O.7
5 83=2.0 830'" L8 913= 1.2
6 8.S=2.5 335 = 0.1 9'.. '" 1.S
7 8.1=1.9 84.0=2.6 92.8=4.4
8 8.8= l- 80'" 1.4 920 = 2.9
9 9.0: 13 86.4: 32 95.4 = 43
10 9.0= 1. 86.1=2.1 95J=3.2
11 9.1= 1.0 87.0=3.. 96.=33
12 9.7:0.9 87.9=4-4 91.6 = 5.2
13 RS=O.9 88.5:3.4 982;4.2
Tmie(D)
14 9~3 = 0.9 BS.2 = 23 98.0=3.1
15 9_": OJ! 88.2=3.2 98.1 = 3.3
16 9.9: 0.9 88.=3.0 98. = 3.5
11 9.9"'0.8 SS.L == 3.6 98.0=4.2
18 9.9=0.8 37.4=4.2 97.=4.8
19 9.8= 0.7 86.9=3.8 %.7=43
20 9.8:10.7 87.2=3.7 97.0 = 4.3
21 9.7 = 0.4 36.9=33 %.6 = 3.622 (I da ..r.s thê =l .of lIa~" 9.& == 0.4 S73= 35 97.1 '" 3.923 (2 d.oy .fa th =l of tæ~) 9.8= 0.4 87.4:! 3.5 972 = 3.9
24 (3 di,.fa theid of trêll 9.8= 0.4 S7.- = 3.5 97.2= 3.9
25 (4daamll ei of iil!lm 9.9=0.4 87,4=35 973 = 3.926 (5 ily "fter li ei of tt..l:) 9.9=004 &7.4 = 3.5 91.=3'9TI (6diafuthædoflIll 9.9=0.4 S7A=33 973=3.928 (7 da am th ei of 1Imi 9.9= 0.4 S7.4 = 35 973=3,9
Data repreem me= S.D.

Dogs: Single Dose Test Article: Silodosin
In fasting dogs administered a single oral administration of 14C-KMD-3213 at 0.5 mg/g,
radioactivity excreted in urine and feces, and recovered from the cage wash, was 24.62%,
61.8%, and 3.73%, respectively, of the administered radioactivity, and 89.53% in total.
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Speiolstai
Sex O.1F)/N=
Fee
VcleJdosIg for

Adirn meth~d
Stud~' No.:

NDA No.22206

Dogs..beagle Dose (Il'kg):
MlJ Sub:iæ to be as;ayed (taza: gubince):
Fast Assav niod:
Cap.-ie (di~ooi..ed in dilue liydrchloñc llcid)
Oral adtrtioi

KSi 137/013760

0.5

IRA
LSC

P..e of :e:;cæjOl Cit~e;(~"Wi:it%)
Ur F&'5 Wasb SMlIon~

6-12 19.44 = 9.JS - -
0-14 221 =931 43.0ó=lU3 Li4,;0.81
0-48 23.46=9.43 58.17 = 1033 2.37 = 031
6-72 24.03 = 9.73 59.15 = 10.68 3.011 = 0.28 
0-96 2427,; 9.8 59.61", 10;;5 322 ,; 0.21

il-120 24.40=9.78 60.æ= lO78 333=0.24
0-144 24S0 = 9.79 6031 = 10.gs 3.4=026tl-1ó' 24.6 =9.8 6Uß= lLC1 3.73=033
Tot3

89.53 -'131i.c: Li sál1otl coi...
1R~ Tot ncloacrvity.
DoiX1pætImæ=S,D.
-: N(Jtn.~ssd-

Humans: Single Dose Test Article: Silodosin
This mass balance study in which healthy male volunteers received a single oral
administration of 8 mg of 14C-KM_3213, revealed urinary and fecal excretion fractions
that accounted for 33.5% and 54.9%, respectively, of the administered radioactivity, and
88.4% in total.

Speces:
Sex (110')/1"=

Feelg:
Vehicle/dosig fci

."atra;:ìc.:i me'b
s."U Kl2r:

Bt
Mi6
F&ing
Soluton I! diæ lrjdronc attd

p.o.

:KlD2B-US012","9

.Do",: llmg
Suce to be :is3)'ed (1l~t ,uhst): IRh~=~~ ~

Ro'1 of ~::on Üuiti-'e ~"taeton rnte (1'0)

Uri FetesTI
0-6 15.9 = 3.91 -
0-12 24.4=4_B -
0-24 23.9=4.47 830 = SSg
0-48 31.=4.52 25.3=21.0
0-72 32.7=4-73 41.0= 15.9
0-96 33.1 =4.&1 44.8= 15.9

0-120 33.3 =4.S5 51.6= 12.4

0-144 33.4=4.88 53.8= 11.
0-168 33.4 = 4.£9 54.5= 11.6

0-192 33.4 = 4J!9 54.7 % 11.5
I) -216 33.5 =4.91 54.8:' 11.6
0-240 33.5=4.91 54.9%1l6

Fec i:'i O,Oï=O.(B
Tot Slt4% 10.7..LSC: Li sdDOll COJ, IRA: Too radio:i.

Dsti iaem mean:, S.D.

-: Nor mes51d-

59

tD
(j
S!

"8
enc.
IT
(D

()o
"0..



Reviewer: Laurie McLeod-Flvnn NDA No.22206

Pharmacokinetics: Excretion into Bile
Specieist RaBI'SDSa.. (MiF)= Ivfl3Fee Fasti
Substa to be assayed (target ~iibsta): 1Råcssaj' meod: LSC
Study Nuier .iI-3514-G

Test Article: Silodosin

Ve!ie!iì fom 0.5% Aqll15 ,olon OÎIl:!i eEl"'i!ose
Bi1e~1(di..h'td ii dil_ hydror .dd)!'.dai"" ms Fced om! Imdeoa

Dose (m'k: I .iOlc5 mgEqloolÌf

Rm12 of ~on C.m:i.. 'EXcr¿OOtl rõt (%) Cuiive esretIon me (%)

Bile L-n F&es Bile Utie Feces
Tim (wms)
0-1 6,4* 7.1 - - 0.5 * 0.2 - -
0-2 152 * 11.4 - - 3.2 * 1.4 - -
0-4 J2.7=7.3 93=."0 - 75"'21 5.7 * 1.9 -
0-& 39.0=7.5 14.3 '" 3.4 - 12.5 = 23 9.2=13 -
0-24 422=6.6 16.9"'23 34.1 = 9.7 15.2 = 2.6 11.4= 1; ,ro.5=4.7
0-4& 42.9=ó./i 17.4=2.4 35.4=9.3 159 = 2./i li.= U .õ\.J = 3.7
GatrÍ!es! =-~ (48 2.3 ~ I. 2.0'" JJ
cad",,, (4&) 15"'02 0.7::13

. ".) Bie poole( m & ho sfl ",alcl of C-XMlH2b (i nig) m mt5
LSC: Lid scon eoo, "I Ttll3 r.oaclhi1y.
Dm.raieii ii= SD.
-: 20m iæasd

2.6.4.7 Pharmacokinetic drug interactions: NA

2.6.4.8 Other Pharmacokinetic Studies: NA

2.6.4.9 Discussion and Conclusions

Repeat dose (14-day) oral absorption studies were conducted in mice, rats and dogs to
evaluate levels of silodösin and its metabolites in the plasma. Not all metabolites were
detected in the plasma of all species tested. In mice and rats, AVC and Cmax values
increased in a dose~dependent manner for both silodosin and its metabolites. In dogs,
AVC and C ma x values were higher in males compared to females for both silodosin and
its metabolites. A summary ofpharmacokinetic findings is found below.

Toxicokinetic studies were also conducted in conjunction with pivotal toxicology studies
and indicated that silodosin and its metabolites were adequately included in those studies,
except for the glucuronidated metabolite which circulates at approximately four times the
plasma levels of silodosin in humans. Genetic toxicology studies (in vitro) and
intravenous studies were conducted to qualify the major human glucuronidated
metabolite KMD-3213G, which is not produced by mice, rats, or dogs (see Toxicology
section).

In fasting rats receiving a single oral administration of 1 mg/kg 14C~KMD~3213,
radioactivity was rapidly distributed into the organs and tissues. High concentrations of
radioactivity were determined 30 minutes after administration iri the liver, kidneys, and
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bladder in addition to the intestinal tract. High concentrations of radioactivity were
determined in the liver and kidneys, and comparatively high concentrations were in the
pituitary, the pancreas and the bladder 4 hours after administration. At 24 hours post-
dose, the highest concentration of radioactivity was determined in the liver and the
second highest concentration was in the pituitary. The radioactive concentrations
decreased with time in most of the organs and tissues. Higher radioactivity was
determined in the liver and the kidneys than in the other organs and tissues 168 hours
after administration. Radioactivity disappeared more rapidly from plasma compared to
other organs and tissues, and at 168 hours after administration, radioactivity was below
the detection level in plasma. In the prostate, concentrations of radioactivity were as high
as the concentrations in plasma, with radioactivity being detected even 168 hours after
administration. In addition, the elimination half-lives of radioactivity in the testis, brown
fat, white fat, skin, and hear were longer than those in other organs and tissues.
Throughout all the time points, radioactive concentrations in the cerebrum and the
cerebellum were lower than those in plasma. The distribution of silodosin to the central
nervous system was low. In non-fasting rats given repeat oral administrations of 14C_
KMD-3213 at 1 mg/kg once daily for 21 days, high concentrations of radioactivity were
distributed in the liver, followed by the kidneys, pituitary, and skin, in a manner similar
to distribution following a single dose.

In vitro metabolism studies using rat, dog, monkey, and human hepatocytes showed that a

glucuronide conjugate of silodosin (KMD-3213G) and a metabolite in which the
alcoholic hydroxy group was oxidized (KMD-3293) were mainly synthesized in
hepatocytes and are the major metabolites in humans. KMD-3293 was also synthesized in
rat, dog, and monkey hepatocytes, but the major human metabolite KMD-3213G was not
seen in rat or dog hepatocytes and was minimal in monkey hepatocytes. In repeat (14-
day) oral administration of silodosin to mice, rats, and dogs, the major metabolites for
each test species were measured. In mice and rats, AUC and Cmax values increased in a

dose-dependent manner for both silodosinand its metabolites. In dogs, AVC and Cmax
values were higher in males compared to females for both sIlodosin and its metabolites.
In healthy male human volunteers given a single oral administration of 8 mg of 14C_
KMD-3213, KMD-3213G and KMD-3293 were mainly detected in plasma, along with
silodosin. KMD-3213G was not detected in plasma after a single oral administration of
14C-KMD-3213 at 1 mg/kg and 0.5 mg/g in rats and dogs, respectively. KMD-3293 was

low in concentration in rat and dog plasma after the same single oral administration
conditions as above. However, single oral administration toxicity studies in which
silodosin was administered to mice at 100 and 500 mg/g, to rats at 300 and 600 mg/g,
and to dogs at 100 and 200 mg/kg showed that KMD-3293 was detected in rat and dog
plasma at concentrations in excess ofthe observed concentrations ofKMD-3293 in
humans that received a single oral administration of 8 mg of silodosin. In rat and dog
plasma, KMD-33 1 0, which has a lower affinity for ul-ARs, was the major metabolite. In
the prostate of rats 30 minutes after administration, KMD-331 0 was the major metabolite,
followed by silodosin. At 4 hours after administration the percentage of sIlodosin in the
rat prostate was greater than that ofKMD-331 O. Both sIlodosin and KMD-33 1 0 were
present up to 4 hours post-dose indicating that the product was present at the therapeutic
site. KMD-33l0 was detected in rat and dog urin,e. KMD-3310 and KMD-3293 were
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mainly detected in human urine. Silodosin was detected in the urine of all species but
accounted for not more than 4% of the administered dose. KM-3250 was mainly
detected in rat feces, and KMD-3293 and KMD-3295 were mainly noted in dog feces.
KMD-3293 was mainly detected in human feces. Human fecal excretion of silodosin
accounted for about 30% of the administered dose. KMD-3213G, the major metabolite of
silodosin in human plasma, was not detected in human feces. It was inferred that KMD-
3213G was de-conjugated by enteroenzymes and excreted into feces as silodosin. KMD-
3250 was mainly detected in the rat liver and bile, while KMD-331 0 was detected in rat
kidneys. On the basis of these results, KMD-3310 was considered the major metabolite in
rat and dog plasma, and KMD-3213G and KMD-3293 were the major metabolites in
human plasma.

14C-KMD-3213 was primarily excreted in feces in rats, dogs, and humans. In fasting, bile

duct cannulated rats (single oral administration of 14C-KMD_3213 at 1 mg/g), biliary
excretion accounted for 42.9% of the administered radioactivity, with urinary and fecal
excretion accounting for 17.4% and 35.4%, respectively, up to 48 hours after
administration. Therefore, silodosin was considered to be primarily excreted via bile into
feces.

2.6.4.10 Tables and figures to include comparative TK summary

Comparison of Maximum Plasma Drug Concentrations (Cmax) and Systemic Exposures (AUCo_24) of
Silodosin and Metabolites at Steady State between Animals and Humans (see discussion above).

Dose Silodosi KMD-3289 KMD-3241 KMD-3293 KliID.3295 KMD-3310Speies Se: (nig) C"" AUc.,. C.. AUc." c" AUC.." C_ AUc." c"" Aueo.:!.. C"" AUC,ci.
20 1i 226 6 80 2 23 2 7 8 70 NA NA

Male 60 157 1,459 43 479 30 270 20 202 39 464 NA NA
100 303 3,284 99 \,225 54 617 67 431 95 723 No' NAMo~
60 160 1,957 31 462 26 331 83 .l43 105 921 No' No'

Femae 150 772 10,683 229 3,421 168 2,208 761 2.924 735 4,020 NA NA
400 L727 26,827 642 9.518 305 4,763 912 6,126 565 4,703 NA No'
15 13 203 0 2 3 34 3 14 No' NA 40 426

Mal. iO 81 942 28 254 40 407 15 158 NA NA 177 1,912
150 218 2,947 11 1,417 135 1,607 43 523 NA NA 383 5,188Rat
15 13 163 0 3 3 38 0 0 NA NA 27 2ï9

Female 80 106 1,194 24 277 37 463 11 105 NA NA 13\ 1,600
250 352 3,078 76 817 90 993 41 315 No' NA 262 3s275

Mol. 80 5,303 36,977 1,109 13,869 1,387 13,646 178 911 67 384 6,947 74,9 IIDog
Femle 80 3,477 22,065 674 7,535 1,023 7,958 153 711 37 117 5,077 56,760

Human Male 8mg 61.6 3734 NA NA NA NA 343 373.0 3. 16.8 1.6 U
l)n¡:mL
2) ng-brJmL.

NA: Nolapplicble.

IPtARS"TITS"WAY'
".Or. ORIGINAL
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2.6.5 PHARMCOKINETICS TABULATED SUMARY
List of compounds in pharmacokinetic studies:
Albre,ialioi: . Chemc:l.""me Slnr: fonnii 0rgener't nme
KMD-32B IJ,.-3)..;top1)-5-(2i-2-( (2-(2-(,22-

~"-.X1~
Drn sub=i.siod ~1:)PlioofJ..1!'¡j:i)'JCPYii-

2,!-dydrlH-bdle--æboi=æ
't:o. H 'J~~

KMD-32n"2l3i 1-(l-3)''¡'''''Jop)-5-Çlr2-( (2-(-(2,2;2- V .~~ DiltIbroac! ;o"f..It tturr1¡i:ty)p""ìJ..ii,1j:i)pcpyll- th dr S\lb5æ2,3-)'drL"r-bdle-7-æbo:sde ó~ I ."" ...'"
dilydrcóro:ie, ,~ .~LJ ""

?,IDI27 i-(?-caitawo-5-(('2- (2-f2-(L!-ti!..

~ ~ " Meuboliie(gnrde et:i)PJi-"?Jedl) -:i)ircp'ii- 2,3- ~ Q~ ~~.coiij'.glre of dilydrß-IH-bdl-I-ir)'Jopji ~D- ,~ ~si:im or g!,.opy",iioc iid
K!ID32HG)

~tß
K!ID3241 I V-Hydro"ì''yi)-5-((2-2-((2-(2-(2,22-

sio~%..
MeubolietrCJjWJ'7J~jijllÍM)propyll-

IH-bdJ.7~.al:Q:i . kOl ~
- . ~

KM3289 5-f(2~)-2-(P-(2-,"2,2;2-T~~)-

çio~~~ Metabolite
etbj:m)prolJ-2,l- di,'lo-lHbdle-7-
c~roo=i fA. ~ 0; J ..

K!ID32!.3 7-c",-i:iInd-5-((2'2-( \2-(2-(2,2-
Met300liie~)pli""~j'¡):m) pic si ~. o~ ..2,3-,'llH iniI.-i"¥opoc 3c ¥ . Of I. "~-O,,

nID3295 7-Camoyl-S-((22-( (2-(1-(;2, 9- ~ M"",b,lietticX'j)ph"''',il-e)"mi) p;-
lH-bdJ.l- prcyic ac 0.. I '

fi¡..u . Of _ "-"O'ft

K!JD3311 2-(,2,2- Trfi..tOa.j-pJi=xycenc acid

0".."" lI!;",ooliie

o..Cf,.
~ID3230 l-ß-H-¡æ-w'ì'P!)2-o:to-5-((2.'1)-2-( (2-(2- ~Æ~Î3bote(22,21I'.m""')-pbenicJ.th):mo)- ~~rrc'1)'1,3-d'd..lH-;iili:7.,.rl"tii ¿, "''( i" ...'P", H ". ~""

'"
K!JD3299 7-c"'""amDyl-2-om-5-(r-2-( (2-(2-(,2,- ~~ M"ooolire

tt""llic)p""J-eiiyl) ._)propyl)-
2,3-lH-iwle-!-pro3no.cid Q i""

''A "Ol t-~
"

laID3241 3-(7-c3Iain)i-S-((22-( tl-(2-(;2,2-lnor ~!;"'oolit"
gllKuromæ etllDj")ph"""ìJemi)-t:prn'lJ-lH-inl- ~ö~q~cooju l-Yl)¡;"!i 1lD-g!op=iiaic ,.dd ,~ l~I ~~ID-32';lG)
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Pharmacokinetic Overview
T)~ofSiudy GL Tes sysi- Methd of _Milrlioll Ttsg F.ö5ly StdyNumber
Absorptin
Abro:¡ti No R:1s FOKed orlI"" Kise :iO152
!\hso!pti"" No Ra FOKed ",-if Kiei PKl~(i66
AbEip!Ìon No 1l.ê1s Iiii Y,i~:e :i'J053
_'l!p!Ìæ, mol:boli "" "".ee."' Yes Dogs FOKed o-:: .. KSI Bi'iO!37t'
.oT.5iptioii No Dogs Fooed ~ 1I"ei I Kisei Ki.D.YA-SAbso"Pti~:rbbolimi ~ exO:l No' F.i p.D. (sohito"dn di ~ Kc\I32 B-US0l2-!W

li~'l.bik .dd)
I

.'U"''PtiOll No. Ei p.o-t Tn,reL..''Cu. - KMD-300
Absoqi!Ì"" No. Eu p.o. r- .-

93M3-
Ah;o!Ìæi No. :: 1'0. X."IDLOSr-
Ab30!ptiOO No' him 1'0. I_~ SlOO04
Abso'Ptio: Yi! Moo", 1).D.

-
Rl1-9S9 i 07-a9Q

ADÆplÌoo Yes R: 1'0. - Rl1-9 ¡' 07-&9SS
.oTSOtplÌÐll Y-e Do.g p.o. .. Rll"9&1 ! 07-8981Ab"" si No Ra Injemim i:o th

i Ki PKlO149..i:trnm:on'l1rl"
. . _. -~ l.i. F.i l'1Y.. 0,., 1.td,_

L' FolI~-GC guids.
Typur Siu GL Test Sysi- Metlid of Adilioii Testi.Fatilily StudyNDmberDiutin -

I
Tís!i ditn"boi a~ mgle:dDe No Ra :Fored or.! ¡ AE-3513-G-
1íif..inon atersiiileàie (A.'tG) Yes !ùts Fored .,.! .. KSI58,.9617&3
T15 dìoas .íÌ.ie2 ooe No ~ts Fmced or Xï KMPKr~f50i.Pl prom bin No Ra, Do!? Ii ,iJ Xï :iO153Ei

(p!3=
prÐ-)Pla protø-I bii (GliDie conjJ? of RmDogs, Ii ,iJ K:i~ DMPt¿Ü:i3-O(l53KMD-3213) Hi
(p!i
prot)Hi

Pla proml'¡iidi (KMD.329l) (pla l~,itr Ki DMP:K3J
prtei)

Coiic~ Ì! bloo:i"ei; No ~ bloo Ii ,iJ l~ PKI0151Coll"" Ì! blod cells Yes ~bloo in i-irr - KSr B7¡l)137ØJ
C,iiiceæi Ì! blood cells Hi blo .I 1-ilro I Kiæi 1'IOO91- - -- .. _._i-_. -~-

-- " K:",: l.i.. .iia!iicemt3 Co., Ltd.,
r-
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'11" ofShu GI Ter S).,te :Melbod of Ailminismition TfiÜDg Focili SlidyNnmber
Menboaism

Meliooli inhe:mw. No IÙis, d.gs. In ntr Kmei :9KlO!04bi
~f.bbo in æpa.15 No M",~.s IiI'4itr KiieÎ PK-'3-519
Memix1lin pl:im, ui ~~ bil"" orii :Ran Pomed æai Kiei ?KIOO55
l\,Ét:-bte in.P~ 'G 3M re~5. Yes Dogs Fro.d om! .- KSI B7~)137tô
~!=l3bi(lite Î! Pla ~ ar fEC:l :No. F. p.o. .. XMD32IY";S012-99
Er oa h~'itic dm met1:oli eis

:No 1ù Fõr,~d oral XiSSeI KMD-1.'K-'(ene i!cr
Eicr.eöon

I
h __

E:i:"Ñ:af SI~ dD5e Rsis Poicd or.i - llE-3514-G
,Ex"Ïw;i Rpo..,ed 00"" ~ F""ed oral I Ki,-'ê K...IDPKi:!02

Ab=.iio:i mei:1xfu:I .,,,wi,, Yes Dogs Foi:ed G.'l I - r,. 137013760
-~.b""PuO mea.m:I e"mti No. Hu p.o. i - KMD32B-US012-9;

Bìk .,:c"" 1ù F""ed oc -- _.!3514-
---merc cirrotion

I by; Ili!ttæi ino El du-i -- AE-3514-
.. Ki.... Y.isc ;ii:"miceu CD.,Ltd.

\\\Ar)

6(4).
. Fol!"".. GC gndes.

Toxicokinetic Overview:
T:;'J of Síty Tti:Systmi Mel of A_sI,.m"" Imos (lllkg) GLP Study No. 

CoplincE:
S-Ie dOSE: std)Y Rm !ii;ou; 60, 75, 90 ,o.:licab1e 10092
Si dose stdr !),g .I'l"8.oin 25,50 .~¡ilicable 10093
I month doS' ;my Rais Poicd oml 0,20, 60, 200, 600 .~91¡C!bl. 10026
26-,.e~k oose stuy (1) Rais Poiced ""I 0, !5, 60, 300 Applicable 100S1
26-,,,.i dose st (2) Ra;; Fmc.edorl 1,5 Applicable LOLL!
2-wee dose study '9.ats In:!:tr 1,1() 50 Applkable 10242
1 mo dO'.. stuy D0ê' Capswes :i:5~ 100, 4iJ(l ~lJCible 1000i
13-wee dose stu. Dogs Capses 10, 50, 100:200.. _olpp!kble = 70/nOPOs
S2-w~.i dose stil Dog Capsule; 5~ "'0i SO ...:licibl. ES! 711974423
2-1\ee dose ,mar Dog :I\lE:11 1,5,25 ....liable 10236
13-..ee dosefì sm Mke !\fi~d lrtl food 200,400, 800 .~licible KS086198491
('.rcDgeccit,... sty Feal mke Mj,.d.. food 60, 150,40 .~I¡cibl. X5110D/OI298E
Ca!tiuogin:icir:" stdy Maemke i-,ID;,~d v.íth food 20, 60, 100100 , .~liClbi. KS ii4l129~D
13-1\0.030 do5~fi study Ra;; M:!hi!d nith food 3D, 125,500 Applicable XSL 084/982477
Cscmogeicit)' sm Riis i-fid 1\ith food ~fa: 15~ SO, 150 Applimble :K !t2/0129&9

F~t1aJe: lj~ SO, 250
Toxic~etk 5\ud.; Ribbi15. ~"!C,d ""i 20, 60, 200 .~lic.ble L01L6
Smdy on met3borires :"úce :FYr~d ~l 1D, 60, 100, 150,400, 500.' .~¡¡C!bi. 10235
Smdy on me13bolite Rats Forced om! 100, 300, 600 .~líClble 10216
Stuy on me13bo!I Doê' CapSlùes 100, 200 App'iCible 10211
+Wè'e- std)" of ~ai~htõ.. of Do,g Cspule¡ 25 _olpplic3bl. K-:115i!l94798
matiboJites m ~ Ü"..rer and 1idnj'

. . --9.) The nr.ie:gaoii ar::le wa; :!dm~ icitmlly at 200 wgl-g, n'hicl 'Was d~CR:id to 100 tn/kg 00 Ds.y ? ø
b) Th~ !tltemgt-!ona131'tide vias aèmstere intially at 200 m§:ikg~ ,..bidi wiis. ~CRa~d TO lWmg:ikg a.t Weak 1.7.

c) ~!s~: .20, 100;; 500mg'kg, F~:m: ÓO:, iso mid 40 mg/kg.
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Overview of toxicokinetic data:
AUC (ng .limL) or 3Ïod",in '1 stedy .I,go

D~il. Dose ).ni:eol) Rats b) Dogs." Ribbits"'¡' Htm h)
(mgiki) l\We F""t~ Mali Fem~-e lvla;, Fene Fe!!e 1131.
0.11

373::165
3 los1091 5S2:i2.S:t"
10 33::~Cil 3063=1156
15 422=81 (t 2õl=61li.'
20 229=2 7I 532 1301=591 4Ci28=IS1 209 = çy
25 31139=15131 1~lSS"'UIS6
30 1993 el 159,"
50 20U=193 .. 30011l 16 15627=ÓLSL
60 IS97,H'I 2543=435 256& ISS8 1131 = 110
31) 2235:13i ¡r 19J47=99iS 44091=8534

15i;'T.&"ófiO III 121309=294& ~,100
39327 ¡¡ -" ., 13975=150 Q

115 7570'" 3314'
150 Ill&:2iS24 95(l707 ..

200 150#
15298 11151 4101 9056=22iS2281 0:239S loJ

250 822=55ï ii'

4iQ 29288 43494 i;"
157039 159359ó4Sß,CiH9 al

300 27592 ': 12254 "
600 24241 7519
SOO 41139 soon
,) M.i~ ",,11 food, b) Forced oiol_ri c) Capsll.., d) Mi~ wim rod, 13-1..el da..JI stdy, e) i-mawl oos. sruj,') 13-,..,; ,¡ase srndy,
g) M"t7..,\'Îth-.fd. lo.wee carciged~ ~niy, h)Ph,se I iep:~-e dose smdySIOi5.

lntr2lfn005 injKÖonstudies

D:iDo", RJtt Do~ Hum:allIlJ
(wg1kg) M"I. F~ Mal. Fem~ Mola
T~,(!i)
0.04

3,6=1.1
2$ 2.11 '" 0.82 .,
50 1.81 .: 0.49"
9) SiD~ dose StiY. e) Clic~1 priOlogiCìl! stu K."\ID30S.

Litig of the Ii",.Ii.nan Prodnct iots nsed in tho TODiola!: Stnm.

I SFed;;ed~(%)'" Study No. T)pe of Stty
Batch N\). Ptir,y(%~ -.. Om.rs

(mdMdil)
To",1

SpeciC3D~ in
I
- 1- - -

EFPJicauuE

I
--

00229 Si! oral 00" ."'ct. in raTS (1)- -FPISI 100.1 - Othiis 00233 Si!.or: clse .nuin c!~, (i)-
10017 Single oral dose stu Í! rats (2)
10025 Si!e oIll doe .nicl in dogs (2)
100Ti l-moOmh 0131 d'O~ st in ra.n

.1000l l.mond oral do~ :;tidy :9nd I-mo.1ÌlKMw:'wdy i: dogs
KSI 13.,,'æl .ora1 do.. sty Il d.'g70/970900

10036 R£'..ene mmstin tes iii ooc.tea
2625 (lÁlS-

C.'bwo50all abi.rnl'ñon teit with DlmD'ùf¡ui cEls Ï! cuitu (1)Gm31 99. ND. J\la:i ' .. N.C. 013)

10067 ~ficronuc!eu t~st.m miCI!

lCOOI s.yon fm1iiy and early emb,)'o de"elpiiei mnl
iml3ti in Ilis

10072
Stty.", fertity and =1). eiryo de,..lapiiei mtil
!nplmtatin. in ra - 5tuy in f9:i t't5

10037 ~~genkIl)' smdy mllce
iooØ ~i\ti~å:y stu ID guez pigs
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