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SAME 5 Field of the Invention The present invention

relates to a conposition for oral adm nistration of
tansul osi n hydrochl ori de, which exhibits an excel |l ent
stability and a sustained rel ease of tansulosin
hydrochl ori de, and a controlled rel ease granul e

fornul ati on conprising the 10 $ame. Description of

the Prior Art Tamsul osin hydrochl oride are currentl
avaDMISITION t rEARi ndOBahi g ARMOSISEIRATIONs OF  TAMSULOSIN

VRS SCL R0t AL EoNTIRIRSES AR eGP ATION

t aCOMRISISING\SNMEI ori de havi ng good stability and an
extended rel ease rate. For exanple, European Patent
Publ i cati on No. 80341A discloses an oral formnulation

f oFietlofttholnvedtionel ease of tamnsul osi n whi ch cont ai ns

mul tiple drug preparations; and Korean Patent

Publ i cati on No. 1993-7245 di scloses a controlled 20

r el ease Ther prackent i iovention wlatds wse compsitonnfprt érel @dwmdpistration of

R S B PSSR s e S e
st alishiobiyt 1Bdebchiveide Midensentotiad adéase igstnubsfoofiukatiers eomprising the
fornmul ations fluctuate unsatisfactorily dependi ng on

t h¥™M% et ai ned food or pH changes in the gastroenteric
organs. The present inventors have endeavored to

devel op .a conposition having good 25 stability and

su aracteristics of tamsul osin

hydr ochl ori de under any digestive conditions; and

have unexpectedly found that a cqnposition conpri ing .
t amsul odpmsHQsip dyHrashiogde aposuptanHy |available o tga¢ng benign prostatic
Waﬁﬁef’tl%f)lhy,bgn% there have been made many attempts to develop a controlled release

formulation of tamsulosin hydrochloride having good stability and an extended release

rate. For example, European Patent Publication No. 80341A discloses an oral
formulation for controlled release of tamsulosin which contains multiple drug
preparations; and Korean Patent Publication No. 1993-7245 discloses a controlled
release formulation for oral use comprising the drug, an aggregate-forming agent such as
cellulose, chitin and chitosan, and an insoluble polymer. However the stability and the
release characteristics of these formulations fluctuate unsatisfactorily depending on the
retained food or pH changes in the gastroenteric organs.

The present inventors have endeavored to develop a composition having good
stability and sustained release characteristics of tamsulosin hydrochloride under any
digestive conditions; and have unexpectedly found that a composition comprising
tamsulosin hydrochloride, polyvinyl acetate and a water-soluble

hydroxypropylmethylcellulose is particularly suitable for oral administration.

Summary of the Invention




hydr oxypr opyl met hyl cel lul ose is particularly suitable

for oral adm nistration. 30 Summary of the Invention
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a primary object of the present invention to provide a

novel tansul osin hydrochl oride conposition which

exhibits high stability and satisfactory sustained

rel ease characteristics of tansul osin hydrochl oride

upon oral administration. 5 It is another object of

the present invention to providea controlled rel ease

granul e fornul ati on conprising said conposition. In

accordance with one aspect of the present i nvention,

there is

admi ni st f‘ﬁf?%‘r‘i‘g lt B ?-{HP ?OE%&S?%@E ngJrsl e‘“Y:%m"P.t% |p;1§gwde 2 novel
t anEubassin hthdhmbb : compositipiwhidn yKiblet atg@ stabityaand satisfactory

wat er - solu 0 ;
accHraRAd L %S‘f aé??getrﬁg?s As alg%l{]m4 ﬁf#)clﬁ F CSent i ot administration.
s nventi o [t, 1st dmetirr iobjept o Itlu‘ke giresent Sosntibmed previdasecontrolled release

gr anul msul 0si n [ chlorlde conpri si ng

t an%%ﬂ“g%? ar B%IHPW?%%’ BEIRNRY1 acetate, a

wat er - soip Bt ®rdundé nghpbmpyépr&at bty theepreseno sreventiorg there is provided a
granul ating agent. 15 Brjef scr

Dr 8APRGSItivh £or 05l AdTHRi e e lﬂ%ﬁ?% 5&%8 %‘%%$%?°Q§P“Sf“g tamsulosin

t heyyRERBRAde ] pOTRM f180Rta0d, bhd be@emblulae ﬁ?dreﬂyprf)]b}dmemlykellulose
follomnn? description of the invention, when t gm ded
10onj unct fbacoprdapce WHB 2BRBEIFAFH) i© Ed?rg%anhggvenm Ere 13 provided a
r essfﬁ@ll‘éfn'eéfel ﬁea%EO\gﬁa&% FG tar%sul&lﬁsﬂy&kbb}ﬂﬂndlﬂf ofdrhgsindf tamsulosin

tamsul osi n hydrochl ori de observed for the har gﬁ d

c apwdreshioridpapelivinlagstaien? avater-salyblerydenypropypsthylcellulose, and a

(Je {Korea); FIGs. 2A and 2B: Dissolution
&?&ngﬁggktansuI03|n hydr ochl ori de observed for the

hard capsul e prepared in Exanple 17 (A) and Har nal

5caﬁ%1_1ﬁﬁ)egc%}pp§£5f*ﬁleﬂ%1 e for 10 days under the

Ot Of  TEeSt e 2; and

The above and other objects and features of the present invention will become

apparent from the following description of the invention, when taken in conjunction with

the accompanying drawings, which respectively show:

20 FIG. 1: Dissolution profiles of tamsulosin hydrochloride observed for the hard

capsule prepared in Example 17 and Harnal capsule (Jeil Pharm., Korea);

FIGs. 2A and 2B: Dissolution profiles of tamsulosin hydrochloride observed for
the hard capsule prepared in Example 17 (A) and Harmal capsule (B) after storage for 10
days under the condition of Test Example 2; and
25 FIGs. 3A and 3B: Microscopic photographs of the coated granule prepared in

Example 15 (A) and the granule of Hamnal capsule (B).

Detailed Description of the Invention

30 The composition of the present invention comprises tamsulosin hydrochloride,



25 FIGs. 3A and 3B: M croscopi ¢ phot ographs of the
coated granule prepared in Exanple 15 (A) and the

wo goantui4en of Hamal capsule (B). Detail ed DescrP@t/Kaeoosfo0422
the Invention 30 The conposition of the present
I nvention conprises tansul osin hydrochl oride, WO
2005/ 077420 PCT/ KR2005/ 000422 3 pol yvinyl acetate, and
a wat er-sol ubl e hydroxypropyl cell ul ose. The inventive
conmposition may further conprise various granul ating
agents, coating materials, and bharnmaceutically
accept abI e additives. Each ingredient of the inventive
gormﬂlszhﬁylmetam;dncga anter-solfible ﬂludlraKYIUﬂpyl@,elluES@lescrl bed in

et ai Tanst lOSI n C

hydr ochl "I¢ d‘é"enﬁe cqRpTSH tray & DR Lt S B aiBlafing agents,
Corgashd materials ]dﬁdlp&m&mwau\yaa@cptsbib additivasy. A typi cal

dai ly do_of tarrs | gsi droc | ori
treatin gEEﬁh Angre ﬁ“t df)€ 6? A épveg u Ceo cog‘n 04;1901? aaZﬁ anule formulatlon is

5pr Qfeb@ited iMYASIT by PAbYs.r anges from O 2 to 0.8 rTg, and
it should be adm nistered once a day 30 mn before a

meal . However, it should be understood that the

dospgfuRkintiAAFithRside hydrochl ori de shoul d be
det’erm ne In light of various relevant factors
i ncluding the condition to be treated, the severity of

15 the prﬁﬂpﬁﬂ&slﬁ‘ h?&r'gﬁﬁlgﬂlﬁey tﬂehgctfv@l*lh e@x@nt of the 1nvent1ve composition,

adm ni stration si ol ogi cal' form of

10ant has anioer Wa@emlvblhtyd Arreplealociady donef t@EsEgEn é\xg@éélpgée in case of
taEOt\rlﬁ%H{s}gﬁ?ma jon. &r%sog%if \Aaggcﬁ'h;%%?gl\%ltb%wgh émt)sttatichﬁfféﬁﬁﬁﬁy ®4nges from 0.2
Pol ty\0i. g asret iasteoup Beysinanisiergdomeanday 30 ain hefazesd meplng However, it

R PAGop S b Enf ATERR R A R ABLRR determined

in light of various relevant factors including the condltlon to be treated, the severity of
15  the patient's symptoms, the route of administration, or the physiological form of the

anticancer agent; and therefore, the dosage suggested above should not be construed to

limit the scope of the invention in anyway.

Polyvinylacetate

20
Polyvinylacetate plays an important role in assisting granulating agent in the

process of forming granules and maintaining pores formed in the granules for some

period of time after the inventive granule formulation is dissolved in an aqueous medium.

Consequently, polyvinylacetate confers on the composition of the inventive composition

25  with sustained release capability of the active ingredient for an extended period of time
regardless of pH of the aqueous medium.

In the inventive composition, polyvinylacetate may be used alone or in the form

of a mixture with other pharmaceutically acceptable materials, preferably in the form of

a powder or a suspension containing more than 30% by weight or more of

30 polyvinylacetate.



period of time after the inventive granule fornulation
is dissolved in an aqueous nedium Consequently,

WO pobyvidmy|l acetate confers on the conpositi onP@F/KRE®5/000422
i nventive conposition 25 with sustained rel ease
capability of the active ingredient for an extended
period of tinme regardless of pH of the aqueous
medium |In the inventive conposition, polyvinyl
acetate may be used alone or in the form of a mxture
wi th ot her pharmaceutically acceptable materials,

preferably in the form of a®povvder or a suspensi on

cont ai ni Agr nexempidyaKolalmbyPRaei(BASFdr androavdsf prgpared by mixing

0 ARSI oI BRI PR RPAG e s

by mixuiragandiosliivdan $RABY ftokid nutepio BOX%i BWSH)ra sispensipa (or a diluted

I WEEN R ROTATN TR R

SSUS{eaisi Riryl Qulfate dindsugetndiag ulsomsxtere lini tWatar) mpy bpasaddin the present

by mi xing pol yvi _ PSSO ! .
Sgd?ﬁgﬁtlggﬁg glsgl\élﬁ%] ggqaog?\;ug)tﬂgdegqgé; pé}qu é{f&éé %’E’é& :%h%rgglﬁflggllﬁacceptable

wat @iteridTByiaP ®e Usedl ak n dddecepsfepantinylacevae insofaras ia contains 30% by
sour ce of pol yfliq l.acetate. In addition, any
phaveigienmeaP RolRdpdpicitife naterial may be used as a
source. Oiﬁ?min)ﬂéic&ﬂe&?@t B(li em'praglaf ar thaSnidntie@BOMPOsti@ORH an amount
y weight "or nore of pol yvinyl acet af e. :
10P0 1p0zing ebed e | ARy pie e bapieRap Rt IR ER pas by weight, more
CONREREbLIPB0I B 300 SFHR NG Ht a@ed Bnf 1 opar? byt aeibBOGf tamsulosin
parts b ﬁ/'ei ght, preferayblvf/&gdfo to 600 pggﬁts gy V\%iﬁght,
mrle’drqy%bméﬁably 50 to 300 parts by wei ght based on 1
part by weight of tansul osin hydrochloride.
Wat er - sol ubl e hydr oxypropyl net hyl cel lul ose 15 A
: megimethylceiitlesel cel | ul ose ( HPMO)

A water-soluble hydroxypropylmethylcellulosé (HPMC) controls the
initial-phase release of the active ingredient by forming pores, through which the active
ingredient is released. In order to obtain a desired sustained release pattern, it is
preferable to employ a water-soluble HPMC having a high viscosity, and the desired

20  effect may not be achieved when a low-viscosity water-soluble HPMC is employed.
Therefore, the water-soluble HPMC having a high viscosity of more than 10,000 cps,
preferably 15,000 to 100,000 cps, is used in the present invention, and representative
examples thereof include METOLOSE 60SH, 65SH and 90SH (Shin-Etsu).

The water-soluble HPMC may be used in an amount ranging from 0.1 to 500

25  parts by weight, preferably 1 to 100 parts by weight, more preferably 2 to 50 parts by
weight based on 1 part by weight of tamsulosin hydrochloride.

A controlled release granule formulation prepared by using the inventive
composition may further comprise the following ingredients.

30



initial-phase rel ease of the active ingredient by

form ng pores, through which the active ingredient is
woeekeasied. |n order to obtain a desired sustaP@BE&KR2005/000422

rel ease pattern, it is preferable to enploy a

wat er - sol ubl e HPMC havi ng a high viscosity, and the

desired 20 effect may not be achi eved when a

| ow vi scosity water-sol uble HPMC i s enpl oyed.

Therefore, the water-sol uble HPMC having a high

viscosity of nore than 10,000 cgs, preferably 15,000

to 100,000 cps, is used in the present invention, and

r epcrasdmtimtdgest exanpl es thereof include METOLOSE

60SH, 65SH and 90SH (Shin-Etsu). The water-sol uble

HPMC may be used in an anount ranging fromO0.1 to 500

25 part sThy imeinghé gramid dombilatioh mey 1@Mnppise ta gognulating agent and

wei ght , re pteferably 2 tn. 50 ts i .
o B R e S NG s U e eBer
sconfibRlc @dkififl ERsphats, atibisk fabdinn | mhibsantepdibpdratedarisly tribasic calcium
using the inventive co Siti ma Lt her conpri

{ hOPPEPiowi TR R GPEar-E e 6 g B0t (i raoc SR biiphate (e
PCILKB?Q@Q@@Q?Q%%NﬁafdQEanulating agent The inventive

granul e formul ati.on may conprise. a granulatin ent
and exahpt genplgdngagen H@V@Géls?ﬂe’é’r%’c?rﬁ}%"t“élr‘l‘qgﬂ% ff6f 1 to 2000 parts
cel ; o PRI W EightHakédedn Bparbaseight of tamsulosin
di6%§+§§§gr%?ﬁ%?%ﬁ%§ghatg, dibach calciun?phogphé%e
10di hydraghleridad tri basi c cal ci um phosphat e, wherein

m crocrystalline cellul ose and di basic cal ci um

phosphate (e.g. A-Tab(r), Rhodia) are prefered. The

gr doating materiabent nay be used in an anount ranging

from1l to 2000 parts by weight, preferably 10 to 1000

parts by wei ght based on 1 part by weight of )

t ansul osThe ink@ntinedgrenti¢ derimidatioTod tamsylepin Bydraghloride may further be

15 coated with a conventional enteric coating material or a polymeric coating material for

the purpose of precisely controlling the absorption of the active ingredient in the

gastrointestinal treat.

Examples of the enteric coating material include hydroxypropylmethylcellulose

phthalate, hydroxypropylmethylcellulose acetate succinate, polyvinylacetate phthalate,

20 cellulose acetate phthalate, shellac, methacrylate-methylmethacrylate copolymer and
methacrylate-ethylacrylate copolymer. Examples of the polymeric coating material
include hydroxypropylmethylcellulose, methylcellulose, ethylcellulose, polyvinylacetate

and a mixture thereof.

The coating material may be employed in an amount ranging from 0.2 to 100
25  parts by weight, preferably 1 to 50 parts by weight based on the amount 1 part by weight

of tamsulosin hydrochloride.

Pharmaceutically acceptable additives

30 The inventive granule formulation may further comprise conventional



The inventive granule formul ati on of tansul osin
hydrochl oride may further be 15 coated with a
WO ec@werio onal enteric coating material or a pPCYRR2005/000422
coating material for the purpose of precisely
controlling the absorption of the active ingredient in
the gastrointestinal treat. Exanples of the enteric
coating material include hydroxypropyl nethylcellul ose
pht hal at e, hydroxypropyl nmet hyl cel | ul ose acetate
succinate ponV|nyIacetate phthal ate, 20 cellul ose
ate al al ey é? it int formulati d
gE?C)? é(ia@y acgeﬁ)yer a{c\r/efl a{ é)r%narmg 1 1n 0 vardous ormulations, an
anxbmpraw gthermedchiytically ydca¢patd® padthylne rmclEd@mp lcessvenfionah eplasticizer,
hﬁa¥ner|c coating material include

ARG %y | cel | ul ose, net hyl cel | ul ose,
et hyI celrheiphamacquoical \dotuptabbeddditve naaycbecennplageadrie an amount ranging

f coa .materia enpl.oyed .i n
5 GAR Ot oD 5% b el 5B T YA AR g el Gl prerbly 2
p rtefserpahé by Weight Blde@at | patPy Weighndf fanseidsinmydioehlarideint

1 part by weight of tanmsul osin hydrochl oride.
Phar maceutical ly acceptable additives 30 The inventive

gr anul e Theiviehtlel dmpdBiYioh BF tahﬁnlo@mrnyﬁfo%ﬁloﬁaamptu'ecmahulated into
WO 2005/ 077420, PCT/ KR2005/ 00042%ﬁ Eharnaceutuc |}3 L
act Sgnulp [fermidetion; e comyentimabaiethag cpmprisipg hessters f (1) mixing the

10  AomoditibRRNath #ABfhnuRKEFRbEH,Yand G FEjEdtins GBE InMixture to wet grinding,
accept abl e addi tive include a conventiona

pl cestressipa molding angl shRroBAAS 30 KBt dvet gFgule. The granule may be
PhAHABRCGRUYfel Gt @9&?19& %ItélaﬁggéotldfédQn RPYerR§ 0B8RI @M&@ed granule. If

an anount rangi ng fromO.1 to 500 parts hy
P rrsessaityl the 1granyle g@y &&rﬂlghwnweql gith PW@CBP@I*I @F%P@M}?iezaddmves

n%(ﬁlf%ﬁrlﬁtﬁ atﬁg ﬁtcagﬁﬁ@ﬁi) D2 PASshleByrmBALl Of

tansu osin or| The 1 nventive conposition of
15 tansul osin hydrochlorlde may be fornmulated into a

granul e{,0 rf('é%'\&%s% %galg%lfrsa?.t%qméﬁ&:td' Bnﬁhlégqil{f%te the present invention

conpri si ng i) mxing t
without limiting its scope.

I. Preparation of controlled release granule formulation of tamsulosin hydrochloride

20
Example 1

0.2 part by weight of tamsulosin hydrochloride, 21.0 parts by weight of Kollicoat
SR30D (BASF, polyvinylacetate), 5.5 parts by weight of METOLOSE 90SH (water-soluble
25  HPMC; viscosity: 100,000 cps), and 123.5 parts by weight of micro crystalline cellulose
(granulating agent) were placed in a high speed mixer, and an appropriate amount of water
was added thereto. The mixture was mixed for 10 to 15 min and treated with a wet
grinder obtain a ground material, which was passed through a compression mold equipped

with a 0.8 mm mesh, and granulated with a sheronizer to obtain a desired granule.

30



10 conposition wth a granul ating agent, and (ii)
subjecting the mxture to wet grinding, conpression

wormbdi7mpoand spheroni zing to obtain a wet gramair&R20082000422
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granule may be further coated with a coating materi al
di ssolved in water to obtain a coated granule. If
necessary, the granule may be further m xed with
pharmaceuti cal acceptable additives and filled into a
hard gel atin capsule to obtain7a capsul e formul ati on.
15 The foll owi ng Exanples are i'ntended to further

il ustf te the present invention wthout limting its
S@%@EQE%_ Preparation of controlled rel ease granul e
formul ati on of tansul osin hydrochloride 20 Exanple 1

0.2 par of ta ul osi drochl orid 1. .
parts ‘b-‘ev%?%ﬁvr% é);f EWPIF s 1€ %g%%( Ahgll':usmg %352 partg by weight of
P Aivavit Byltiamgihasphate aba prapalatisg dgynty\tbloghtn odesvETEhOHE

90SH (wat er-sol uble 25 HPMC, viscosity: 100,000 cps),

and 123.5 parts by weight of mcro crystalline
cedxhmbrse (granul ati ng agent) were placed in a high
speed m xer, and an appropriate anmount of water was
added thereto. The m xture was m xed for 10 to 15 mn

and tr e?ﬁeeﬂowdﬁll@ o B&Eﬁlplegr\w&'ﬂ@peafbﬁteﬁtdﬁ)t orisiag 19d.5 parts by weight of
mat eri al , whic passed thrOﬁgh a conpr.ess

e iHaplp GIeTuT) ORSTERS B AT AS g g P LG AAFHe] granule
sheroni zer to obtain a desired granule. 30 WO

2005/ 077420 PCT/ KR2005/ 000422 7 Exanple 2 The
prizeaglgde of Exanple 1 was repeated except for using
133 5 parts by weight of dibasic cal cium phosphate as

a granul ating agent, to obtain a desired granule. 5
The procedure of Example 1 was repeated except for using 128.5 parts by weight of

lactose as a granulating agent, to obtain a desired granule.

Example 5

The procedure of Example 1 was repeated except for using a mixture of 60 parts
by weight of lactose and 68.5 parts by weight of microcrystalline cellulose as a

granulating agent, to obtain a desired granule.

Example 6

The procedure of Example 1 was repeated except for using 3.8 parts by weight
of METOLOSE 65SH (viscosity: 4,000 cps) instead of METOLOSE 90SH, to obtain a

desired granule.

Example 7

The procedure of Example 1 was repeated except for using 4.5 parts by weight



Exanpl e 3 The procedure of Exanple 1 was repeated

except for using 95.5 parts by weight of dibasic
wocadsairmphosphat e di hydrate as a granul at i ng PagaR2003000422

obtain a desired granule. 10 Exanple 4 The procedure

of Exanple 1 was repeated except for using 128.5 parts

by wei ght of |actose as a granul ating agent, to

obtain a desired granule. 15 Exanple 5 The procedure

of Exanple 1 was repeated except for using a m xture

of 60 parts by weight of lactdse and 68.5 parts by

S o ESSAENT a8 iy s e

Exanpl e 6 The procedure of Exanple 1 was repeated
except for using 3.8 parts by weight 25 of METOLOSE
65%|ﬂ&elﬁécosity: 4,000 cps) instead of METOLOSE 90SH,
to obtain a desired granule. Exarrpl e 7 30 The

5 5 par 18 BYCibI GRSADPLODRR FPASE PErp dRbBUSH Bb0Fa5: by weight

8 o@ﬁ(d?ﬁdM%s@e’i&ldfimﬁ@adSMOmm@Sﬁ)ﬁ@% weightodft BIETOLOSE

a desired gra roced re of
a8 estend gl ) BobasE A0SR uRb GRG0 par ts by
wei ght of Kollidon SR instead of Kollicoat SR30D, and
5 parts by weight of METOLOSE 65SH instead of
90SH, to obtain a desired granule.

10

The procedure of Example 1 was repeated except for using 78.0 parts by weight
of Kollidon SR instead of Kollicoat SR30D, and 55.5 parts by weight of microcrystalline

cellulose instead of 123.5 parts by weight, obtain a desired granule.

15  IL Preparation of coated-controlled release granule of tamsulosin hydrochloride

Example 10

150.0 parts by weight of the controlled release granule of tamsulosin hydrochloride
20 obtained in Example 1 was placed in NQ-160 fluidized bed (DALTON) and
bottom-sprayed with a coating solution comprising 9.7 parts by weight of Kollicoat SR30D

(solid content: 2.9 parts by weight, a coating material), a mixture of 0.56 part by weight

of polyvinylpyrrolidone and 0.43 part by weight of propyleneglycol (a plasticizer), and

18.0 parts by weight of distilled water, to obtain a desired coated granule. During the

25  coating, the entrance temperature was 36 to 39°C, exit temperature was 26 to 28°C, the.

rate of injection of the coating solution was 0.7 to 0.8 ml /min, and the spraying air

pressure was 45 to 55 psi.

Example 11
30



Exanple 9 10 The procedure of Exanple 1 was repeated
except for using 78.0 parts by weight of Kollidon SR

woO 2ovsierdo of Kol |i coat SR30D, and 55.5 parts bRCTWRIRGHIS/000422
of mcrocrystalline cellulose instead of 123.5 parts
by wei ght, obtain a desired granule. 15 I1.
Preparation of coated-controlled rel ease granul e of
tanmsul osi n hydrochl ori de Exanple 10 150.0 parts by

~weight of the controlled releasg granule of tamsul osin

; hydrochl oride 20 obtained in anple 1 was placed in
NQ 160 fluidi z b D i :
2 oat | ranrGars ot Eapleah e gesa R AT Phrksby weigh
Kobf i etipatellB8O RIPI) soldi d.6c patterity. wight peli hgdioyymepydmethylcellulose

o (R BT 6TaliBi hiashia kbt R e Be B BRlekamil, ot O™

propyl enegl ycol (a plasticizer), and 18 0 parts by

weight of distilled water, to obtain a desired coated

Sgr c13,ring the 25 coating, the entrance
tenperature was 36 to 39C, exit tenperature was 26 to

28C, the. rate of e of the coati sol ution.

ons 0. 7 g moesae qamou i vt rephried BREOfy Wi e @iing solution
Wagorh §1 92 (P phrts anmélgﬁt bE E&Qaéf@l%@@ﬁﬁ?&éﬁ@crylate ethylacrylate
PCT/ 05/ 000422 The procedure

r efeRf %ere%‘ér%’m%ﬁ' t?sﬂaﬁé BV &rpto§ a%? e "B‘Fenaf 0.54 part by
10 et Ryehghelok whRegnd APh })la@ﬂgze? a8d g parkybyWeght oPfvater in place of the

hydr oxypr opyl net hyl cel | ul ose, (Shin-Etsu) as a coating
maresting|solutipn @f)E)aqmpla 1Q,de ptain ac‘?fé’tf%c‘ﬁfeérﬁﬁ?fé‘ €5
Exanpl e 12 The procedure of Exanple 10 was repeated
except for using a coating solution

Example 13

15 The procedure of Example 10 was repeated except for using 4.0 parts by weight
of hydroxypropylmethylcellulose phthalate (solid content: 3.6 parts by weight, Roehm)

as a coating material, to obtain a desired coated granule.

Example 14
20

The procedure of Example 10 was repeated except for using 9.0 parts by weight
of Eudragit E-100 (methacrylate-methylmethacrylate copolymer, solid content: 3.6 parts

by weight, Roehm) as a coating material, to obtain a desired coated granule.

25  Example 15

The procedure of Example 10 was repeated except for using 153.9 parts by
weight of the coated-granule obrained in Example 10 instead of the granule obtained in
Example 1, and a coating solution comprising 12.0 parts by weight of Eudragit L30D-55

30  (methacrylate-ethylacrylate copolymer, solid content: 3.6 parts by weight, Roehm) as a



conprising 12.0 parts by weight of Eudragit L30D 55

(met hacryl ate-ethyl acryl ate copolyner, solid content:
WO 3008/0paet s by wei ght, Roehm) as a coating natBCT/&IR2005/000422

0.54 part by 10 weight of triacetine as a plasticizer

and 21.8 parts by weight of water in place of the

coating solution of Exanple 10, to obtain a desired

coated granul e. Exanple 13 15 The procedure of Exanple

10 was repeated except for u5|g> 4.0 parts by weight

of hydroxypropyl net hyl cel | ul ose "pht hal ate (solid

con ) a

OB S S TR oL P 15 s
14we%ﬁt dtheat@rin pdelo£the todiing Bplugorl Of Bvasnple P at etaimxaciepited coated
for using 9.0 parts by weight of Eudragit E-100
(n@?W&ETylate met hyl met hacryl ate copol ymer, solid

content: 3.6 parts by melght Roehn) as a coating

5 ExlipiBeheratng b disl PR ORI ORRIF ey eramule of

exiNuldsiie Halrochidibde O parts by weight of the
coat ed- granul e obrained in Exanple 10 instead of the
granul e obtained in Exanple 1, and a coating solution
COpRAhSitNg 12.0 parts by MEIght of Eudragit L3OD-55 30
(methacryT at e- et hyl acryl ate copol ynmer, solid content:
3.6 parts by weight, Roehn) as a WD 2005/ 077420

10 PCT/ KR2GQB/1 290428y wdightCsTdhd é’lﬁteﬁ%‘i’ﬁﬁleadbtalﬁ)ecﬁﬁ Bik@ﬁlbleh)B 0.5 part by

ight of triacetine as a plasticizer and 21,8 parts
bywewbt eftelcoandiad part b)hWBllghUéf cafeiunh éte%fétﬁt"?’q%mé’ﬁﬂdu%f}doanhard capsule,

of W EXAIR Qitid the rﬁthu?p Eﬁbﬁuﬁ‘a q@ﬁl‘eﬂ fdrac@pbgd granule. 5
I1l. Preparation of hard capsule conprising controlled

rel ease granul e of tansul osine hydrochl oride
Example 17

15 _
158.14 parts by weight of the coated granule obtained in Example 15, 0.5 part by
weight of talc, and 0.5 part by weight of calcium stearate were mixed, and a hard capsule

was filled with the mixture to obtain a desired hard capsule.

20  Test Example 1: Dissolution Test

A dissolution test for tamsulosin hydrochloride was conducted using the capsule
obtained in Example 17 and Harnal (Jeil Pharm.) capsule as a comparative preparation as
follows.

25 500 ml of artificial gastric juice (pH 1.2) containing 1 ml of Tween 80 was used
as test solution (1). Each treat capsule was added to test solution (1), the mixture was
agitated at 37+0.5°C and 100 rpm for 2 hours, and a 10 ml sample was taken from the
test solution (1). Then, the test solution (1) was changed with test solution (2), 500 ml
of a phosphate buffer (pH 7.2), the same agitating procedure was repeated, and 10 ml

30 samples were taken from the test solution (2) at hour 1 and 3 after the start of the



Exanple 16 10 158.14 parts by wei ght of the coated
granul e obtained in Exanple 13, 0.5 part by weight of

wobedsm77aand 0.5 part by wei ght of cal ci um st eaPa@rA&R2005600422
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m xed, and a hard capsule was filled with the m xture

to obtain a desired hard capsule. Exanple 17 15

158. 14 parts by weight of the coated granul e obtained

in Exanple 15, 0.5 part by weight of talc, and 0.5

part by wei ght of calciumsteargte were m xed, and a

hard capsule was filled with the m xture to obtain a

desi. ha C ule. I e ' .
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adH‘é’bm’Eeowta%sf'tflteﬁd Etl‘%% %1}‘,5 e W{Weﬁ :uangg%fﬁcgg to liquid
at CI%ZSQlaﬁ)@rz?ﬁﬁl (oDfnsi: [@BsoEil DDDS)ESHx 180 ehnd Shth)ICs;3empdrature: 40°C;

was ken fromthe st .solytio ). T the test _
somebiloaner) sapseiicHGHTeadE ¢ 882 Qg AR Erobgle=7:3; flow
M rat®f 1.@ nheisp Badctiod Whfuade: (Sp&1 uT; 2d, wh‘l’EEIeﬁ?tﬂE 229 nind tth Rgalyze the
procedure was repeated, e}nd 10 m_ 30 es gere )
t akBs-depeidentiglepsed pmoynt g it@ﬁsug%yn hydr dg. e esyfs;asg shown in
therstiart of the WO 2005/ 077420 PCT/ KR2005/ 000422 11
agitation, respectively. The sanple taken fromthe

test solAf shown(inFigad, thexeapswlp of the presept igrentipn and Harnal capsule

| NEgiPRld shhandahshiéd W?cl@ﬁ‘fcﬁhﬂéﬁé@ﬁéh@rﬁg RahRlless gg‘ the pH.

di ssoned In amxture o wat er : acetonitril e=7:
whil e each of the sanples taken fromthe test solution

(2 SamBie %€ %NlittglﬂT%tm xture of 0.5 NHO and 2.0 m
ofi%#;%nr} erhga Standard. The resulting

12 of the hard capsules obtained in Example 17 and 12 of Harnal capsule (Jeil

Pharm.) were each placed into a HDPE bottle. Then, the bottle was sealed, and kept at
60°C, or at 40°C and 75% relative humidity (a stress condition).

At days 0, 10 or 30 of in such treatment, each residual percentage of tamsulosin
hydrochloride in the inventive or Harnal capsule was analyzed using a liquid

chromatography, and the results is listed in Table I.

Table 1

0 day 10 days 30 days
Example 17 | 100£1.75% | 98.7+1.36% | 93.5+3.98%
Harnal 100+3.43% 98.6+0.0% 91.0+3.34%

Further, using the inventive and Harnal capsules kepted for 10 days under the
above stress condition, the procedure of Test Example 1 was repeated. The results are

shown in FIGs. 2A (the inventive capsule) and 2B (Harnal capsule).



5 mxture was filtered through a 0.5 m nenbrane
filter, and subjected to liquid chromatography

wo(waed/anm¥zo Cosnosil (ODS) (4.6x150 mm 5n) CL8;PCT/KR2005/000422
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tenperature: 40C, nobile phase: aqueous HCL1O4

(adjusted to pH 2.0 using NaCH):acetonitrile=7:3; flow

rate: 1.0 mM/mn; injection volune: 500 |; and wave

I ength: 225 nm) to analyze the tine-dependent

rel eased anmount of tansul osin Iﬂdr ochl oride. The

results are showmn in 10 FIG As shown in FIG 1,
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capsul es kepted for 10 days under t he_ abqve stres

c IRURE Hlistinge (h Hlonurimupdistanse (B anphespherely of each granule was

I eRERLEE by AMB, dh8 BiélrbRltdhi® listsdvmblen. FI Gs. 2A (the
|nvent|ve capsul e) and 2B (Harnal capsule). WO

2005/ 077420 PCT/ KR2005/ 000422 12

Table II

Granule
1 2 3 4 5 6 7 8 9 10 | Average | Deviation

No.

Example
s 0.96 | 093 | 0.89 | 0.89 | 0.91 | 0.86 | 0.87 { 0.83 | 0.88 | 0.83 | 0.89 0.04
Harnal | 0.80 | 0.80 | 0.88 [ 0.92 | 0.65 | 0.81 | 0.78 | 0.88 | 0.80 | 0.63 | 0.79 0.10

The results in Table II suggest that the granule of the present invention is more
spherical than the granule of Harnal, for the average A/B of the inventive granule was
closer to 1 than the comparative granule. Thus, composition of the present invention is

capable of forming uniform granules.

As can be seen from the above, the inventive composition for oral administration
of tamsulosin hydrochloride having high stability, a good sustained release rate of the
active ingredient and the capability for forming uniform granules can be advantageously

used in various fields including medical science and pharmaceutical chemistry.



As the results show, the inventive capsul e of

tansul osi n hydrochl oride exhibited high stability and
wogmoslowut ai ned rel ease charateristics of tanmROTASRIV05/000422

hydrochl ori de, conparable to Harnal capsule. 5 Test

Exanpl e 3: Sphericity Test 10-granule particles of the

coated granul e obtai ned in Exanple 15 and those of

Har nal capsul e were each exanm ned using a m croscope

(Ni kkon SMZ800). On each micrgq Ecopic phot ogr aph, a

| east circunscribed circle of the granule was drawn,

and { nawifle 3R hds b ARcACHIFRIER 103 sp%efffcacﬁﬁ)odlmems

of the ranul e was nmeasured to obtain m ni nu
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of
ar SRR I A G PR ML s Phaf iR % SERY shotion as
7 ®figed by tieappgdedelaimagt i on  No. Exanpl e O. 96 0.93 0.89
50.89 0.91 0.86 0.87 0.83 0.88 0.83 0.89 0.04 15 Hanma
0.80 0.80 0.88 0.92 0.65 0.81 0.78 0.88 0.80 0.63 0.79
0.10 15 The results in Table Il suggest that the
granul e of the present invention is nore spherica
than the granule of Harnal, for the average A/B of the
i nventive granule was closer to 1 than the
conparative granule. Thus, conposition of the present
invention is capable of form ng uniformgranules. 20
As can be seen fromthe above, the inventive
conposition for oral adm nistration



of tansul osi n hydrochl ori de having high stability, a
good sustained release rate of the active ingredient
woanas/t7heocapabi ity for form ng uni form granulPes/KRenode0422

advant ageously wused in various fields including
medi cal science and pharmaceutical chem stry. 25 WO
2005/ 077420 PCT/ KR2005/ 000422 13 While the invention
has been described with respect to the specific
enbodi nents, it should be recqggni zed that various
nodifications and changes nmay 33 made by those

| ed kp t e'art to the invention which also fal
MA HRHSCIRMEL She of the invention as defined by the
appended claims. 5 WD 2005/ 077420 PCT/ KR2005/ 000422

i s.cl ai.nmed
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t am{ﬂ@gllhnblhmmhloﬁﬁé de, mjnyivylmekaa@ et ataad anch a water-soluble
wat e - sol ubl e roxypropyl methyl cel | ul ose. 2. The
S cobpbenpram! IB?thﬁngi/“ﬂ‘?sf wher ei n pol yvinyl acetate is in

the formof a powder or suspenS|on conpri si ng

pol yvi nyl acetate and a pharmaceut.ically acce bl e
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parts by wei ght baséd on 1 part by wei ght of

tanBuI05|n hydrochl ori de. 4. The conposition of claim

10 L 3 WRr & otsltf'ign W?Eﬁ[m 3oL MBlef the amount of polyvinylacetate ranges from 20
hydrox pr elful ose has a VISCOSIt% ran
4

P
f r ok 000 p@@@gx welgbobawbore bpart by wsightrpftapisipsis qir@?h
claiml1l, wherein the anpunt of water-sol uble

4. The composition of claim 1, wherein the water-soluble hydroxypropylmethylcellulose
has a viscosity ranging from 10,000 to 100,000 cps.

15 '
5. The composition of claim 1, wherein the amount of water-soluble
hydroxypropylmethylcellulose ranges from 0.1 to 500 parts by weight based on 1 part by

weight of tamsulosin hydrochloride.

20 6. A sustained release granule of tamsulosin hydrochloride comprising tamsulosin
hydrochloride, polyvinylacetate, a water-soluble hydroxypropylmethylcellulose, and a

granulating agent.

7. The granule of claim 6, wherein the granulating agent is selected from the group
25  consisting of lactose, microcrystalline cellulose, dibasic calcium phosphate, dibasic

calcium phosphate dihydrate, tribasic calcium phosphate and a mixture thereof.

8. The granule of claim 6, wherein the amount of the granulating agent ranges from 1 to
2000 parts by weight based on 1 part by weight of tamsulosin hydrochloride.
30



hydr oxypr opyl met hyl cel | ul ose ranges from0.1 to 500
parts by wei ght based on 1 part by weight of
wamnsei7e®i N hydrochl oride. 20 6. A sustai ned rPEITEER®05/000422
granul e of tanmsul osin hydrochl oride conpri sing
tanmsul osin hydrochl ori de, polyvinylacetate, a
wat er - sol ubl e hydr oxypr opyl net hyl cel | ul ose, and a
granul ating agent. 7. The granule of claim®6, wherein
the granulating agent is selectgd fromthe group 25
consi sting of lactose, mcrocrystalline cellul ose,
di Rasi ] . weadll i j -nhosphat e
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thereof. 8. The granule of claim®6, wherein the amount -
of ,fh [ l.at . / : t :
oy ‘Do AR ') Sher i IRE ot Fagtertdl 1 ZHRRAAIS S an enteic
hy doamiginmaterie. 30 WO 2005/ 077420 PCT/ KR2005/ 000422 15
9. The granule of claim6, which is coated with a
coating material. 10. The granule of claim9, wherein
t hal chigt graguléref eninab, whereinphé ymeurt of the @atien taterial ranges from 0.2

coat | material. 5 11. .Th ranyl e.of cl ai .
s WERAR LS el batst o e T e P flofioRydipstiorids
0.2 to 100 parts by weight based on 1 part by wei ght
of tansul osin hydrochl ori de.
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