() DESCRIPTION TITLE OF INVENTION PHARMACEUTICAL COMPOSITION FOR ORAL
ADMINISTRATION TECHNICAL FIELD [0001] The present invention relates to a pharmaceutical
composition for oral administration comprising a modified release portion capable of controling the
release of tamsulosin, and an immediate release portion capable of rapidly releasing solifenacin.

More specifically, the present Invention relatgs-to-a pharmaceutical composition for oral administration
comprising the modified release portion containing tamsulosin, a hydrogel-forming polymer, and a
hydrophilic base, and the immediate release portion containing solifenacin and a hydrophilic
substancel T aiirigle forviiiaticl BACKGROUND ART [0002]  Tamsulosih is

(R)-5-(2-([2-Zrethexyphenoxy)etiiiaminobpropyl) @zmethoxybenzenesksufonamide of the following
structural formula. This compound was first disclosed, as well as pharmaceutically acceptable salts

thereof, in patent literature 1. [Chem. 1] H2NO2S
TECHNICAL FIELD

(00017

The present invention relates tc a pharmaceutical
composition for cral administration comprising a modified
release portion capable of controling the release of
tamsulosin, and an immediate release portion capable of
rapidly releasing solifenacin.

More specifically, the present invention relates to a
pharmaceutical composition for oral administration
comprising the modified release porticon containing
tamsulosin, a hydrogel-forming polymer, and a hydrophilic
base, and the immediate release portion containing
solifenacin and a hydrophilic substance, in a single

formulatlon.

BACKGROUND ART
(0002

Tamsulosin is (R}-5-(2-{[2-{2-ethoxyphenoxy}ethyliamino}
propyL) -2-methoxybenzene~l-sulfonamide of the following
structural formula. This compound was first disclosed, as
well as pharmaceutically acceptable salts thereof, in patent
literature 1.
[Chem. 1]

(000373

Tamsulosin or i1ts salts are known to have an activity of
blocking adrenergic receptor ojan. In particular, tamsulesin
hydrochloride has an activity of blocking o; receptors in
the urethra and prostate, and isg widely used as an agent for

treating dysuria associated with benign prostatic



Hp.) [0003] Tamsulosin or its salts are known to have an activity of blocking adrenergic receptor alA.
In particular, tamsulosin hydrochloride has an activity of blocking al receptors in the urethra and
prostate, and is widely used as an agent for treatfr%d dysuria associated with benign prostatic (2)
hyperplasia by reducing prostatic pressure in urethral pressure profile. It has been clinically confirmed

that tamsplosinycdrashiopde i affeqtiys 1B learind Jawstudnary dragh sumplorps,and thus,

tamsulosinhydrochloride i1s’an extremely useful drug in clinical use. Tamsulosin is placed on the
market aSHaRTH Hegieied Fademark) 77 I5551 Fidmax tregisteréitradéRdrkin the United States,
and Omnicaregistesed tragemack)lin Eutepe.g 0004 c t So# emacinisaepresehtedeby the following
structural, formula, and. s chetical fame is(R)quinuclidins3wl{®)n nydrochloride
I-phenyl-1,2,3,4-tetrahydroi oguinol%ng_L-Z- a[boxylatel[.LCQemJl OOOS]TA It has been reported that
solifenacihorits salts hale ah Excelldnt Sélective antagdnistic activity against MAsEArinic M3
receptorspand afe osefulasanragent 46y prevendting setéathiyr éandrydisesses)sueh as urinary
incontinencg-ang pollakidkia in-aguregenicpallakiwias prurogenicbladder; aocrirpakenuresis,
unstable B'S‘Qd% §¥3t0§ggsm$ ggg ggr%@% ﬁgrsntg?% gegﬁ%r%w Od seases such as chronic obst_ru_ctlve
pulmonary diseases, chron%lbronchltls, asthma, and rhinitis; and digestive diseases such as irritable
bowel syndt8Ri&] spastic colitis, and diverticulitis (see patent literature 2). [0006]

Solifenacin is represented by the following structural

formula, and i1ts chemical name is (R)-quinuclidin-3-yl (3)-

l-phenyl-1,2,3,4-tetrahydroisoguincline~Z-carpoxylate.
[Chem. 2] '

[0005]

It has been reported that solifenacin or its salts have
an excellent selective antagenistic activity against
muscarinic M3 receptors, and are useful as an agent for
preventing or treating urinary diseases such as urinary
incontinence and pollakiuria in neurogenic pollakiuria,
neurcgenic kladder, nocturnal enuresis, unstable bladder,
cystospasm, and chronic cystitis; respiratory diseases such
as chronic obstructive pulmonary diseases, chronic
bronchitis, asthma, and rhinitis; and digestive diseases
such as irritable bowel syndrome, spastic colitis, and
diverticulitis (see patent literature 2}.

(0006}

In particular, solifenacin has high selectivity for M;
receptors located in the smooth muscles, gland tissues, or
the like, 1in comparison with M; receptors located in the
heart or the like, and is useful as an My receptor
antagonist with less side effects on the heart or the like,
in particular, as an agent for preventing or treating

urinary incontinence and pollakiuria, chreonic cbstructive



In particular, solifenacin has high selectivity for M3 receptors located in the smooth muscles, gland
tissues, or the like, in comparison with M2 receptors located in the heart or the like, and is useful as an
M3 receptor antagonist with less side effects on the’heart or the like, in particular, as an agent for
preventing or treating urinary incontinence and pollakiuria, chronic obstructive (3) pulmonary

diseases, Qﬁ%%iﬁQég}‘%iﬂ@%aasgé@’?acmi%i!f{i’ca%dr%éﬁ(ft solitenacin is plaged.on the market, as an

agent for freating urinary urgency, urinary frequency, and urge incontinence in overactive bladder, as

Vesicare fegistérdd tratemarky it Fsgat VESIEare GeGistered tatieRfrkShthé Urfifed States, and
Vesicare fegisteréd trademarkhin Evuroper {00073 «nAymnodified aelease donmulation eantaining

tamsulosiﬂfg@ Rharmaceutically acceptable saltjs known 4for example,patgntliteratures 3 and 4),
and is placed on the market as Omnic OCAS ga%%istered trademarli This provides a modified
|

).
release forfitiatioNKith a BiIGSE Uiy condentratioh profig showing a Tower é&kitrough ratio than that
of a conventioreh modified reléasdformedationha The medifled eslease foriitdation-soteshly reduces the
occurrence-Qf-side effects;such.as-erthostatic anemia, but also is expected to increase the dose or
sustain thgogl‘gc?cy for a long period. Further, food effects on blood drug concentrations can be
avoided, and a high safety profile is expected in view of drug dosing compliance (patent literature 5).
[0008]  To tréatttodkt LtiRaBrractsy mptoms adsbeiated WithBerign prostaticRyderplasia, a
pharmaceuticakcompesitidn: eontairing éarmsvlosinsarla pharmaceuticalty aceeptablessalt thereof and

solifenacip or 2 pharmaceutically.accentaplg salt theyeof, more specifically..a phasmaceutical

composition for treating lower urinary tract symptoms associated with benign prostatic hyperplasia,

and an inY8ition retdtes td §Ebhitingfiort 188 6FB&th drugs, are disclosed (patent literature 6). [0009]
Tamsulosin or @plrarmacedticallyzaceeptable Salt theraotis Effentive initreatirig-Roiding symptoms and,

by contras}; selifenacip o aharmaceutically-agceptable salt thereof is,effected in/treating,storage
symptoms, and thyls, both, compounds exhibit contradictory,effects. However, the combination use of
both drugs unexpecte&ly resulteéb:n the {

formulaticn. The modifled release formulation not only

reduces the occurrence of side effects such as orthostatic

anemia, but also is expected to increase the dose or sustain

the efficacy for a long pericd. Further, food effects on

blood drug concentrations can be avoided, and a high safety

profile ig expected in view of drug dosing compliance

(patent literature D).

[0008]

To treat lower urinary Tract symptoms associated with
benign prostatic hyperplasia, a pharmaceutical composition
containing tamsulosin or a pharmaceutically acceptable salt
thereof and solifenacin or a pharmaceutically acceptable
salt therecf, more specifically, a pharmaceutical
composition for treating lower urinary tract symptoms
asscoclated with benign prostatic hyperplasia, and an
invention relates to a combination use c¢f both drugs, are
disclosed (patent literature ©).

(00091

Tamsulosin or a pharmaceutically acceptable salt thereof
is effective in treating voilding symptoms and, by contrast,
solifenacin or a pharmaceutically acceptable salt thereof is
effected in treating storage symptoms, and thus, both
compounds exhibit contradictory effects. However, the

combination use of both drugs unexpectedly resulted in the



further amelioration of storage symptoms without the decrease in amelioration of voiding symptoms, in
comparison with a single administration of each gr alone. [0010] Because it was confirmed that
the combination therapy using tamsulosin or a p a#g]aceutically acceptable salt thereof and
solifenacin or a pharmaceutically acceptable salt thereof was clinically effective in treating lower

urinary tract symptoms assgeiated.with benign prostatic hyperplasia it is. desied to provide the
medical field with a combined formulation (i.e., a Single formulation) containing both drugs to improve
drug dosifi§ ChRTpHIaNEE. ALER Entodifient bf tHe fin8dTermititatiort for€tfi&i@nth? Ekhibiting the
effects obtainable byitheleonabinaticrs tse White mairtairinglthecdedreassd occurrence of side effects
and the systainment of efficacies, a combined formulation of a modified release formulation containing
tamsulosin with an ordlnary_formulatlonéfm imm r}illggce rellqeease formula%ljggb c&%a}:lggwg solifenacin may

cCcauae, 1 was, co rme . 8] na A
be proposed. HOWEVET, because the dnrug diSsolution rates m%c%ﬁjformula ons are different from each

other, everpwhen Begiagledeimulation (b&atheacsribihed fdNINMFaeaT . brefared from both
formulationse tds desired that the-deugi releasing rate tmeaeh farsaulation: eentainashis the single

formulation.is.nof much affected. CITATION IS%B@A’EN)’GLII%R@'Q@% 011] [patent literature 1]
g ication ( rtect v Lo i

Japanese Unexamined Patent Publication (Kokai) No. 567110“L6 5 [patent literature 2] U.S. Patent No.
6,017,927 fcorresponding 'to TatRrtatichat PEBfication N Who612019%) [patshtfiterature 3]
InternatiohakRulblication Nal Wa384/064 14 [patent fiteratuie 4} htermationall Pabkcation N

W02004/Q7821.2., [patgntdijeratureS] 4. S; Patent Application Prblication 2005-0100603 (5)
containing both drugs to improve drug dosing compliance. As
an embodiment of the combined formulation for efficiently
exhibiting the effects obtainable by the combination use,
whnile maintaining the decreased occurrence of side effects
and the sustainment of efficacies, a combined formulation of
a modified release formulation containing tamsulcsin with an
ordinary formulation (an immediate release-formulationy)
containing solifenacin may be proposed. However, bscauss
the drug dissolution rates In both formulations are
different from sach other, even when a single formulation
{(i.e., the combined forumulation) is prepared from both
formulations, i1t is desired that the drug releasing rate in
gach formulation contained in the single formulation is not

much affected,
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[patent literature 6] International Publication No. W02009/013846 SUMMARY [001 1 a] In one aspect,
there is provided a tablet for oral administration ¢gmprising (1) a layer comprising a modified
release portion comprising tamsulosin or a pharmaceutically acceptable salt thereof, and a polymer
which forms a hydrogel, and (2) a layer comprising an immediate release portion comprising
solifenacitrert& pharmacaifically atceptablersalt thereof afidal Rydrophiticsubstance, wherein 70% or
more of splifenagcimisdigsplved for 15 minutes. [0011b] In another aspect, there is provided the
use of the tablet as defined above, in the manufacture of a medicament for treating lower urinary tract
symptoms associated with benign prostatic hyperplasia, wherein the tablet is to be administered orally.
TECHNICAMPRGBLEM [0012] The present inventors used the same components of the current
products[i@} ] ¥esicare (product name) with a rapid drug releasing rate (85% for 30 minutes) and

modified drug release formulation Omni¢c OCAS (product name), to prepare a single formulation (i.e., a
combined formuUABRT {EBIm RS S EX b L U CHBEY BRTRMET 2o R EBEcHEally, bi-layered

tablets consisting of a moedifiegdeleasspariiaon eoaidining:tams ylosidnpelyetiylape fxidessin or a

polyethylenpe glycol, and magnesium stearate, and an jmmediate_release portion containing
Solfenach i TRHEEL AT SErRI Iy b Bty e AL S i FRAGhRLSERS eifhte were

prepared. A dissolution1pst Was eaiigtsnit ausingrtheioblained biplayeiedsiableimiosdnesxneatesiy find:
[1] that the dissolution Eate of solifenacin, was decgeaﬁe , and was less than 85% for 30 minutes, and
pharmaceutically acceptabie salt thereof and a hyvdrophilic substance, wherein 70% or more of

solifenacin is dissolved for 15 minutes.
[0011b]

In another aspect, there 1s provided the use of the tablet as defined above, in the
manufacture of a medicament for treating lower urinary tract symptoms associated with benign

prostatic hyperplasia, wherein the tablet is to be administered orally.

TECHNICAL PROBLEM
[0012]

The present inventors used the same components of the
current products, i.e., Vesicare (product name) with a rapid
drug releasing rate (85% for 30 minutes) and modified drug
release formulation Omnic OCAS (product name), to prepare a
single formulation (i.e., a combined formulation)
(Comparative Example 1 described below).

More specifically, bi-layered tablets consisting of a
modified release portion containing tamsuleosin, polyethylene
oxide, polyethylene glycol, and magnesium stearate, and an
immediate release porticon containing solifenacin, lactose,
corn starch, hydroxypropylmethylcellulose, and magnesium
stearate were prepared. A disscliution test was carried out
using the obtained bi-layered tablets to unexpectedly find:
(1} that the dissolution rate of solifenacin was decreased,
and was less than 85% for 30 minutes, and
[2] that the maximum percentage of solifenacin dissolution

was less than 90%.



[2] that the maximum percentage of solfenacin dssolution was less than 90%. 55 When the
dissolution rate or the maximum percentage of sgaljfenacin dissolution is decreased, it is concerned
that a decreased availability in the living body, i.€.; bioavailability, will be caused and, as a result,
pharmacological effects equivalent to those obtained by the combination use of the current
formulations (single drug formulations) cannot be obtained. [0013] An object of the present disclosure

s to provide the medical field with .singlesfornulationy(a combined fasmulationa gemprising a modified
release portiofli' %%taﬁﬁmg(jtamsu osin and an immediate relea,seuﬁortion containing%olifegacin, more

specificaliyy (1] to:provide & 3ighe Forffulatiort GEEGRBed formaiatic) Having dissolution rates of
both drugs.(inpadiculary aidissoluticnyrate of selifeaadindn tedimmediate release (6) portion) similar
to these of.the culrrleglé §grhgg_%]drqg formylationssand £2)40 pravide asingle formulation (a combined
formulatig)ﬁ)c}?gvﬁlng maximum percentages of dissolution of both géugés;(j Egreti&u@};, a,maximum

ey

percenta@éﬂ@ﬁ@@lﬁ@%ﬁ@iﬁ%ﬁéscﬁmﬁsthg%W@d?gt%‘re]:e%sé portion) of 90% or more, and having a
bioavailabilit-equivalent tosthosé ot ttre currentsingie diug fhftildtions: SOLUTBN TO PROBLEM
[0014] The abgve fesylis. e the-delay of e disselution
- [0013)]
An object of the present disclosure is to provide the

medical field with a single formulation (a compined

formulation) comprising é modified release portion

containing tamsulosin and an immediate release portion

containing solifenacin, more specifically, (1) to provide a

single formulation (a combined formulation) having

dissolution rates of both drugs (in particular, a

dissolution rate of splifenacin in the immediate release



rate of solifenacin from the bi-layered tablet and the decrease in the maximum percentage of
solifenacin dissolution, were remarkably unexpected for the present inventors, because the solubility of
solifenacin in water is 610 mg/mL, and thus, solifég cin is classified into water-soluble substances in
accordance with the expression of solubility described in the Japanese Pharmacopoeia, and further,

the currergggq@"lélggiog %gsiig@et(éegjﬂ%%d gggjgg@rl&]l Pg@llggeg iqgﬂgge&q@an immediate release

formulation. [0015] | As a difference in the environment in the living body between an administration

of the bi-1&y&rat 13510 aAd ah tininistiation ot €ach forfidiafon (SRgRHaG f6rnUidtion), it can be
pointed outthat thermbdified irelease )pdrtion isiclose toithe ipsmediate:matease. portion, and thus,

solifenacip dissolved from therimmediateselease portion exists-near the.medified release portion
containin%agothe{ drug. . In particular, itis C%mexg(fcgigyaugd that there is a possibility that water-"soluble
solifenacih 7§ dissofvéd and isngorlpo?gtaédliﬁto &'madified Yelease r|c1)%rt|lon goniﬁih?ng a
hydrogel-fotandg polyficr 1 [oDlL 67 Thé Wisirte giatich times of ifiediste release single drug
formulationsewhich areiconmposegafthesame somponentsmas: those of mixed powegess for an
immediat%{,%l ase PBG[LP& £7O)n%r§apared in Examples 1 to 3 and Comparative Example 1 described
below, respectively, are shown in Figure 1, and the drug release times from the immediate release
single drug formulations are shown in Figure 2. When the same components (solifenacin, lactose, corn
starch, hysieaxypropylmetincaliiose, and magnesium stearate) as those of the current formulation
shown as [tb@ mia(ed powder for an immediate release portion described in Comparative Example 1 in

these Figures were used, this formulation exhibited rapid disinte&gra% §1rj;d rari‘id;_dru release. This
result was differefit fforn that 6 theé sirglé férhiul&tioh %ceo in8d formiulGtSH) CanafRTs, the result of

the bilayered-tablet asthefsingle forniulation (combinéd fermsdation)wis rerfaikably unexpected.
Under thesecitenmstances, the,presentinventess focused attention onsthe;improvement of the release
rate of solifenacin and the maximum percentage of solifenacin djssplution. and have conducted
intensive sfbdlses, and co’m;‘ﬁef%d fhe present (%séfosur%. B
inventors, because the solubility of solifenacin in water is
610 mg/mL, and thus, solifenacin is classified into water-
soluble substances in accordance with the expression of
solubility described in the Japanese'Pharmacopoeia, and
further, the current formulation [Vesicare (registered
trademark)] has been designed as an immediate release
formulation.
(0015]

As a difference in the envircnment in the living body
between an administraticn of the bi-layered tablet and an
administration of each formulation (single drug
formulation}), it can be pointed out that the modified
release portion is close to the immediate release portion,
and thus, solifenacin dissolved from the immediate release
portion exists near the modified release porticn containing
another drug.

In particular, it is unexpected that there is a
posgibility that water-"soluble” solifenacin is dissoclved
and incorporated into the modified release portion
containing a hydrogel-forming pelymearn.

[001le6]

The disintegration times of immediate release single

drug formulations, which are composed of the same components

as those of mixed powders for an immediate release portiocn



[0017] The present disclosure provides: [1] a pharmaceutical composition for oral administration
comprising (1) a modified release portion compri§i§1 tamsulosin or a pharmaceutically acceptable salt
thereof, and (2) an immediate release portion comprising solifenacin or a pharmaceutically acceptable
salt thereof and a hydrophilic substance; [2] the pharmaceutical composition for oral administration of
[1], wherejn thedmupediatestrelegsesportionds disintegratedand/or dissplved-before the modified
release portion forkr)ns,afgg; Lg] the Qharrga%etgical compositi%n far or?,I_Ladn‘]iniitration of [1] or [2],
wherein 70% 6 mdre of Saliténadin is dissoived-for £5 ?nirsu‘]jt%sgrl [i]nthe ”p%%’?r%acéut?ga? composition for
oral admirfiSteatibriisf 3} Visrein-90%=orimere &hsolitaheih Bidissoived for 6DLmiNtes; [5] the
pharmacegtical compositian for oral-admninistration of {4juwherein 70% ar mose of selifenacin is
dissolved Ijoorm%@nleSnr@énu}g% pgegpog/co or mare CQEf gglifengginﬂis ngrss_pl ed for 60 minutes; [6] the
pharmacedtical composition for oral admihistration of {5], wﬁerelrﬁ B59% br more of solifenacin is
dissolved fofBoPmiiitites ARAT0US of Fridre GtEplifehacinis Hissoived fOF 60 Mintites® 7] the
pharmaceutical £ onipogitton:for osalcadininisifation of anyomne of41ktod 6} wheteindthedwdrophilic
substancexis png campound ot twa.or. more compounds selegted tiom the group consisting of

polyethylene glycol, maltose, polyvinylpyrrolidone, and mannitol; [8] the pharmaceutical composition
for oral admifiEkafiort of &ny bR THFTTT Wigr&intR&é hydidphilicc&ibstaiide &etounts for 5% by

weight to @9%idyiweightapid disintegration and rapid drug release. This

result was different from that of the single formulation
{combined formulation), and thus, the result of the bi-
layered tablet as the single formulation (combinsd
formulation) was remarkably unexpected.

Under these circumstances, the present inventors focused
attention on the improvement of the release rate of
solifenacin and the maximum percentage of solifenacin
dissolution, and have conducted intensive studies, and
completed the present disclosure.

(00177

The present disclosure provides:
[17 & pharmaceutical composition for oral administration
comprising (1) a modified release portion comprising
tamsulosin or a pharmaceutically acceptable salt thereof,
and (2) an immediate release portion comprising solifenacin
or a pharmaceutically acceptable salt thereof and a
hydrophilic substance;
[2] the pharmaceutical compecsition for oral administration
of [1], wherein the immediate release portion is
disintegrated and/or dissolved before the modified release
portion forms a gel;
i3] the pharmzsceutical composition for oral administration
of [1] or {2], wherein 70% or more of solifenacin is
digsclvaed for 15 minutes;
{4] the pharmaceutical composition for oral administration
of [3], wherein 90% or more of solifenacin is dissolved for
60 minutes;
[5] the pharmaceutical composition for coral administration

of {41, wherein 70% or more of sclifenacin is dissolved for



[9] the pharmaceutical composition for oral administration of any one of [1] to [8], wherein one
hydrophilic substance or two or more hydrophilic substances selected from the group consisting of
polyethylene glycol, maltose, polyvinylpyrrolidoné, dnd mannitol are used as a binder; [10] the
pharmaceutical composition for oral administration of any one of [1] to [9], wherein mannitol as the

hydrophilicsypstance s ysed ag:a filler,, [11] the pharmageutical compesition;for. grat gministration of

any one ofél] to [10], wherein the modified release portion contains a polymer which forms a hydrogel;
[12] the pRdrfiacetiticdl composition for oral administration of [11], wherein the hydrogel-forming
polymer hasla tiseosityeofd000rnPeas or mape 1 8 19%6 afueons solutidn {25C); rHi3] the

pharmeltcwicqllaqqmm%_m'@aﬁorlsfy@ %@”‘i%%tégtfi% @,fch{iﬂﬁa\ft@é@&@ the Wﬂ%%fi@%r@iEQPO|%mer is
one polymer or.two, or more polymers selected from the group consisting o ethylene oxide,
yconypray A R GE00 ot bB fy el AN e <O End 3 CHSARAN ST poRer: [14] the
pharmacetiticak-gormpeédition for oral administration of [13], wherein the hydrogel-forming polymer is
polyethylenge oxide; {15]the phavnageuticahcemposition for-orat auministration ek[14dwherein
polyethyle ide 2s a is Q ity-ave age @Q}olgtgulgk\é/e' ht 5 ;000,000,qr more; LlG] the
pharmaceolr}t?c% éfon(?pégsiﬁ\éln?or% org a m?n’istrationeof any oneggzgf5 [giljtcjL 1%, v?/heréglﬁl ?h%

hydrogel-foinfiig poIy et Hetobnts 8P 596 by Vefg R IBOB I8y weights (7] thePharfaceutical
compositigndomorab administratiart obany ené pi fij4o §16jcwherein the swodified release portion

further coptains;an additive which allows watge to-penetrate into the formulation; [18] the

pharmaceutical composition for oral g&ministration of [17], wherein thf%vadditi,ve which allows water to

penetrate ifito theForrmGIARGHT Ras 2 EolubitfFslth thal the Am SRt oftWater n8tégtary o dissolve 1 g

of the additiveriz b rateordésd:l] to [7]), wherein the hydrophilic substance
accounts for 5% by weilght to 2%% by weight;
[97 the pharmaceutical composition for oral administration
of any one of [1] to [8], wherein one hydrophilic substance
or two or more hydrophilic substances selected from the
group consisting of polyethylene glycol, maltose,
polyvinylpyrrolidone, and mannitcl are used as a binder;
[10] the pharmaceutical composition for coral administration
of any one of [1}1 to [9], wherein mannitol as the
hydrophilic substance i1s used as a filler;
[11] the pharmaceutical composition for oral administration
of any one of [1] to [10], wherein the modified release
portion contains a polymer which forms a hydrogel;
[12] the pharmaceutical composition for oral administration
of [11], wherein fthe hydrogel-forming polymer has a
viscosity of 4CC0 mPars or more in a 1% aguecus solution
(25°C);
[L3] the pharmaceutical composition for oral administration
of [12], wherein the hydrogel~forming polymer is one polymer
or two or more polymers selected from the group consisting
of polyethylene oxide, hydroxypropylmethyiceliulose,
carboxymethylcellulose sodium, and a carboxyvinyl polymer;
[14] the pharmaceutical composition for oral administraticn
of [13], wherein the hydrogel~forming polymer is
polyethylene oxide;
[15] the pharmaceutical composition for oral administration

of [14], wherein polyethylene oxide has a viscosity-average



[19] the pharmaceutical composition for oral administration of [18], wherein the additive which allows
water to penetrate into the formulation accounts for 3% by weight to 80% by weight; [20] the
pharmaceutical composition for oral administratio of any one of [1] to [19], which is a pharmaceutical
composition for treating lower urinary tract symptoms associated with benign prostatic hyperplasia;

and [21] m&%&@{me‘ygg@h@%@%ti%@r@%l adminjstration of any one of [1] to [20], wherein the
pharmaceutical composition is a tablef. ADVANTAGEOUS EFFECTS OF INVENTION [0018]  The

present inveftion proidés BpHarmaceat GIEBRPoOsIION forSrd Aamimidifationr Esmbtisihg a modified
release porfioarcontairingftamsuldsin Oi & pharmnacediticallyiacoeptabte=Salf thereefyand an immediate
release portion-containing, solifenacin gk aphaymaceutically aceeptable.salt thereof. The

pharmace[urig al %ogmposition of the present invention has agrug release similar to that of each single
drug formtitation™&fd T SSiRgie formulRioR (Eombired Formitation FEababie bf kpédting
pharmacaldgiealveffaces equivalent to those of the single divy fordlfatieds candsesprovided. Further, it

is expectegd-te-improve drug: dosipg-compliange sbecausedhemumber of the fopmulations to be (10)
administered isé_dy‘ec:,_mreasqen .OBI%H,EQF DESCRIPTION OF DRAWINGS [0019] [Fig. 1] Figure 1 is a graph

. eletrate 1 1 Iormu:ation . . .
showing the disintegration times of immediate release single drug formulations, which are composed

of the sané BdmpoReRfsad HozelofHiiked Potiets forranfirimediale Fsigdsel pértivhiprepared in
Exampless¥ tof 3 of therpresent inveation and iGemparative Exempleds tespectively. [Fig. 2] Figure 2 is

a araph shawlng.he dryg (eleas prafligs of ihe.fmediate elaase; single dryg founylgtions, which are

composed of the same components as those of mixed powders for an immediate release portion
prepared T ExAMpPREETL B 375 e pheseht iVERLIGR afld TS Parative EXantHlé 1, respectively.

additive is 5 mlL or less;

[19] the pharmaceutical composition for orel administration
of [18], wherein the additive which allows water to
penetrate into the formulation accounts for 3% by weight to
80% by welght;

[20] the pharmaceutical composition for oral administration
of any one of [1] to [19], which is & pharmaceutical
composition for treating lower urinary tract symptoms
assoclated with benign prostatic hyperplasia; and

[21] the pharmaceutical composition for oral administration
of any one of [1] to [20], wherein the pharmaceutical

compositicn 1s a tablet.

ADVANTAGECUS EFFECTS OF INVENTION
[0018]

The present invention provides a pharmaceutical
cempoesition for oral administration comprising a modified
release portion containing tamsulesin or a pharmaceutically
acceptable salt thereof, and an immediaite release portion
containing solifenacin or a pharmaceutically acceptable salt
thereof. The pharmaceutical composition of the present
invention has a drug release similar to that of each single
drug formulation, and thus, a single formulation (combined
formulation) capable of expecting pharmacclogical effects
equivalent to those ¢f the single drug formulations can be
provided. Further, it is expected to improve drug dosing

compliance, because the number of the formulations to be



[Fig. 3] Figure 3 is a graph showing the dissolution profiles of the pharmaceutical compositions
prepared in Examples 1 to 3 of the present invention and Comparative Example 1. [0020] With
respect to the disintegration time of each immedidte release single drug formulation shown in Figure 1,
and the drug release from each immediate release single drug formulation shown in Figure 2, the
immediat% (g&lggg% éi gjeeddr,ug fggggl@éigg chmposed of the same components as those of the mixed
powder for an immediate release portion prepared in Comparative Example | exhibited rapid
disintegration, and rapid drug release in which the dissolution was completed for 15 minutes, as well
as the immediate pelease single!drugy formulati®ns composed of the same components as those of the
mixed povygg@fpr an immediate release portion prepared in Examples 1 to 3, respectively.  With
respect to the single formulations (combined formulations), as shown in Figure 3, although the

immediate Fel8ase single" GHigformbfationg Shibittd T SAmd fapid Gisihtegrationdhd the same rapid
solubility, waterssolfiblevssliféracin nabadissolvediand ivsorgoratethinie theomodifigdirefease portion

containing adydsegelfemming pohdmes:in thephasmaceutical cpmpositionprepared Comparative
Example 1, %rgid ggrpgisiﬁn%ﬁ){hﬁ drugi,:r%ease rate did not r%ach 90%, and tge complete drug release

was not observed. TION M ﬁ\ﬁﬁﬁT%O[B ﬁf]ﬂ pén%%%élﬁrenen]trs1 of the present
invention #HRHE £XplainddPhereiafieie P tetn "SiVGe B foriil &ToRH° 253dsetFherein means an
embodimentafial tormplationreontainingya drug.  The term "combined formulation” as used herein is

also referr@di g)_a%'sinqlgs ormulatiqn’’, gng fﬁ%%”%ﬁ&?[%?d&@sn&%%f%f&%%%oe” containing two or

more drugs inthe formulation. The term "combined formulation” includes_ a formulation containing
functionalF aifferéit stbforhfulatigiesuthtas theinodified 1elease PortidrPand e ifihediate release
portion inwhe present invention £f@022] thEhe term Umodified mélease portiond asfusedraiein means

3” embodimgatcantaineddin thesingle farmulation, and.a-portionwhich captrols the release of the
rug.

Examples 1 toe 3 of the present invention and Comparative
Example 1, respectively.

[Fig. 3] ¥Figure 3 1s a graph showing the dissclution
profiles of the pharmaceutical compositions prepared in
Examples 1 to 3 of the present invention and Comparative
Example 1.

(00207

With respect to the disintegration time of each
immediate release single drug formulation shown in Figure 1,
and the drug release from each immediate release single drug
formulation shown in Figure 2, the immediate release single
drug formulaticn composed of The same compcenents as those of
the mixed powder for an immedlate release portion prepared
in Comparative Example 1 exhibited rapid disintegration, and
rapilid drug release in which the dissolution was completed
for 15 minutes, as well as the immediate release single drug
formulations composed of the same components as those of the
mixed powders for an lmmedlate release portion prepared in
Examples 1 to 3, respectively.

With respect to the single formulations (combined
formulations), as shown in Figure 3, although the immediate
release single drug formulations exhibited the same rapid
disintegration and the same rapid solubility, water-soluble
solifenacin was dissolved and incorporated into the modified

release portion containing a hydrogel-forming polymer, in



The term "immediate release portion" as used herein means an embodiment contained in the single
formulation, and a portion which rapidly releases the drug from the pharmaceutical composition (in the
case of a "soluble" drug, "release" has almost thelsdme meanings as "dissolution”).  The term
"maximum percentage of dissolution” as used herein means the percentage of dissolution when a

dissolution,rate of the drug from the pharmaceutical compasition.reach plat in.a dissolution test
under pre%%t%erﬁﬁr?g 38%%%6&&5[085)&%05?}@% }E) 1a En%&%tft%%ﬂ Egﬁn%ﬁgi%g‘&c%reé%g a m%mistration of
the present inYBRLGH WRFBE explaihet Kerefiiafter & - Famstfdst 6r-4 phafmatédtitally acceptable
salt thereahavhicte mayrhyel used Hrthe predentdnvention,iseasilysavaidble by preparing it in
accordance with the methods described in JP 56-110665 and JP 62-114952, or modified methods
thereof. %2%&0024# Tamsulosin can form pharmaceutically acceptable salts with various inorganic

- and orga &aciust Thebe %ﬁa%&@&ﬁ%ﬁw %cceptable salts may be used in the present invention.
Examples{éfithélsalts include salts with inorganic acids such as hydrochloric acid, sulfuric acid, and

phosphoric acigisalts; with osganic agidssuchas-fumaric-acid,;malic acids citrig.acignand succinic acid;
salts with alkali‘,metra,és such as sodium and potassium; and salts with alkali earth metals such as
calcium anﬁrrﬁié“élr?esﬁrﬁ’ Tamsulosin hydrochloride may be used in another embodiment. These salts
can be preparéd:by Becohventional tnéthvd. [00P51 1 2 ThHerdosesofta R ultshe braphafmhaceutically

acceptablersait-ibereofsnay be appropriataly tietermioed fdreach patient in. accordance with, for
example, the route gfadminisiration.symatpms ot 3 disease, heaga.and the gex gfia patient to be

treated, or the like. When tamsulosin_hydrochloride is orally administered to an adult, the daily dose is
approximatehf6 45y t6 126 mgas theeactRidingradiént, and loraf§ atinfitistared Gt s day. [0026]
Solifenacimforaa pharmaceutically-acceptabecsattthereofmwhichanay be usedlie the present invention,
is easily available hy:preparing i in accordange withsthespethod.described in WQ 96420194, or a
modﬁbdlyggﬁt gfggg'containing functionally different
subformulations such as the modified release portion and the
immediate release portion in the present invention.
[0022]
The Term "modified release portion"” as used herein means
an embodiment contained in the single formulation, and a
portion which contrels the release of the drug.
The term "immediate release portion" as used herein
means an embodiment contained in the single formulation, and
a portion which rapidly releases the drug from the
pharmaceutical composition (in the case of a "soluble" drug,
"release" has almost the same meanings as "dissolution™).
The term "maximum percentage of dissclution” as used
herein means the percentage of dissolution when a
dissciution rate of the drug from the pharmaceutical
composition reaches a plateau in a dissolution test under
predetermined conditions.
[0023]
The pharmaceutical composition for oral administration
of the present invention will be explained hereinafter.
Tamzulosin or a pharmaceutically acceptable salit
thereof, which may be used in the present invention, is
easily available by preparing it in accordance with the
methods described in JP 56-110665 and JP 62-114952, or

modified methods thereof.



[0027]  Solifenacin can forms pharmaceutically acceptable salts with various inorganic and organic

acids. These pharmaceutically acceptable salts may, be used in the present invention. Examples of the

salts include acid addition salts with mineral aci s&ch as hydrochloric acid, hydrobromic acid,

hydriodic acid, sulfuric acid, nitric acid, and phosphoric acid; and acid addition salts with organic acids
such as fqr@@jg ,gj:id, acetic acid, propionic acid, oxalic acid, malonic acid, succinic acid, fumaric acid,
maleic acid, lactic acid, malic acid, citric acid, (13) tartaric acid, carbonic acid, picric acid,

methanesulfoni¢ 350, 8thaneSaforic Boid> Ana JiitaRtic GRid" SoffenarirSuctindte nfay be used in
another emtjodiment. dleseérsaitg cahdhepreparad: by @ convéationdl'method. [0028]  The dose of

solifenacinox a-pharmaceuticallyzacceptable salt thereof mayhe appropriately determined for each
patient in fxg%orrgi@{lcg wittk f%En eﬁargplgfth&roué%%gdrplilniﬁt{l%{ieon A asx@gt%ryggf a disease, the age
and the séx of a pa?ieht to bé treated, or the fike, Whén Sofifenacin succinate 1s orally administered to

an adult, tHecdalR dosedis dpproxifiataly OF0E Rk 5100 Aftjikg a8t agtive mgredient, and is
administesedi opee opdivided nta tyo ta:fotk doses per gay.iAlterpativelywhea i is intravenously

administered 1o .an agyktdt,gem%qglgésaocqldm%qu%e 10.19 mg/kg/dose,.and the dose is administered

once or several times per day. [0029 The content of each drug is not particularly limited, so long as

it is an effeRthe athount for'theé tréafmentorprevenfion FheBoftefit Bregchidrid pettGrmulation is,
for exampie,185%0vbytweghk ol lessa80% meweight ondésszas ardthénemioodiment, 50% by weight or

less as stjll_anather gmbodiment; and 1094, Ry-weight ordess:as, stibanatbgr embodiment.- [0030]

The "modif@g] release portion” in thego esent inv%ntion compris skjtamsuLosin or a%pharrgaceutically
acceptabl% a Fﬁg%gi'a w&%%%r%or '“iﬁg %aofilmeer (%Jé?et?ﬁéﬁer Sofétines T&terred s as a polymer
which forms ariegbrogel), and a hydrophilic base (hereinafter sometimes referred to as an additive
which allowsowater to penetrate into the formulation). The "modified release portion” is defined herein

as a portion in hichdthe point showing a percentage of ug dis olutiopjof 500/8ér°tr% kie _
pharmaceutica%gmp%gi&taio%%ls%r%zrphsg %%ﬁ%s to IS% tirs romctﬁléls%lca "'"rYg of a sso#utﬁ)n test, when

0 > beginni
the dissol@fidr tést i BarriedoUt it a@@@rﬁ%ﬁéé%ﬁ%[d%%%%h%ét, fisthéd 8t paddle method, 50
rpm to 200apry described trtheatapaneseh(l4for example, the route of

administration, symptoms of a diseass, the age and the sex
of a patient to be treated, or the like. When tamsulosin
hydrochloride is orally administered to an adult, the daily
dose 1s approximately 0.1 mg teo 1.6 mg as the active
ingredient, and is orally administered once a day.

[0026]

Solifenacin cor a pharmaceutically acceptable salt
thereof, which may be used in the present inventiocn, is
easily available by preparing it in acccrdance with the
method described in WO 96/201%4, or a modified method
thereof.

[0027]

Solifenacin can forms pharmaceutically acceptable salts
with various inorganic and organic acids. These
pharmaceutically acceptable salts may be used in the present
invention., Examples of the salts include acid addition
salts with mineral acids such as hydrochloric acid,
hydrobromic acid, hydriodic acid, sulfuric acid, nitric
acid, and phosphoric acid; and acid addition salts with
organic acids such as formic acid, acetic acid, propionic
acid, oxalic acid, malconic acid, succinic acid, fumaric

acid, maleic acid, lactic acid, malic acid, citric acid,



Pharmacopoeia, Or a dissolution test carried out in accordance with a dissolution test, method 1
(basket method, 50 rpm to 200 rpm) described ir? ﬂqg Japanese Pharmacopoeia. [0031] The
hydrogel-forming polymer, which may be used i present invention, is not particularly limited, so
long as it has properties, such as viscosity and the like at the time of gelling, that maintain the form of

the almost complately.gglied founylation against the motility.of the digastive iract aggampanied by food

digestion, and migrate the gelled formulation to the colon in the lower digestive tract while maintaining
the shapefo& ceRameXient: ARThE Hydrstel-FoiifAd Pofyiér, APdlymer Raving & High viscosity at
the time of gellingz sechhas aopolymed with & vistosity ef4g0dimPats or Aloes &N a4 aqueous solution
at 25C, nwrp%@s%qfe{gg%d pihe preperties ofa polymerare dependent on its molecular weight,
and a pol)sflgg§£ }év'th a higher molecular weight is preferable as the hydrogel-forming polymer, which
may be used in"the present invention. Examples of the polymer with a higher molecular weight include
polyethylene oXide Witt# &inaverage frdlectidr Wéight 5,000 DO GrIReére] ancaRTage nfolecular
weight of 7:000,00Q & pYOre 4R apethes embodimest, anjavesage malecuar wetght of 5,000,000 to

8,000,000Q.i sLtiI otli)ler Qg%igqlecrg, n average molecularweight af 7,000,000 to 8,000,000 in
still anoth(%é](tam l%)ahnolin:ﬁenté.i 0033] Examp e%%f thegpo%mer 'nclu’det: polyethylgne oxide (PEO) [for

example, Proditt hakiest Poly e ERBB8{avérage ThsRRular Weigiies 08,005 vidthsity:
10000-15600 anRa.si(4% atuedus solatiardl 25€)): Polybx A SR-BB3 (average enclecular
We'ght:7’%OQJQQQ’a%%C%%thZQQQ'QOQQQMR%-éé%gﬁaQQe% selytion at-22C), Polyox WSR
Coagulant (average molecular w |g§| : 5,000,000, VIES%?ISI& ?500-7500% mPa.s (the same as above)),
each mantfactired By Do fydro jpr@%\flﬁ%tﬁﬁcél o€ (HEME [for examptes product (15)
names, Metalosel 993E100000 {viscosityr 4 B0@-56009hRa.s(1% aguesub doltitort 4020€)), and
Metol?se QQ%Ebla@Q@% (‘ﬁé&oﬁi%{yZHlJ@Q-BéQQ@mB%-§j2Wm@@b1heQﬁ sQjutien: @@@&abmp;? :
manufactured.by. Shin-Etsu, Chemical,Co,, Ltd.]; carboxymet ulose.sodium (CMC- for
example, %C%ndu%% %g%]reescfsa%rgge Edﬁ)%BMC? 1‘}aev_e#?aae€f3 rﬁcﬁehgd?griwrg?g%%g f&8éo,b\ﬁs£§ity:
8000-12000 Mid 37 ffe same ds'Sbcvelf ahdl EEC DARCELSE900 tavetagé FiGiécular weight:
1,560,000G; Mscosity: 40005000 mPa.s (the same as above)), manufactured by Daicel chemical
Industries{bgiz]g' gnd carboxyvinyl polymers (for example, Carbopol 940 (average molecular weight:

approximately 2,500,000), manufactured by B. F. GoodRich Chemical)]. Polxethylene oxide may be
used in anotherf BMBEAMERE [60343Cch drug is not particularly =Gy 80

long as 1t is an effective amcunt for the treatment or

imited,

prevention. The content of each drug per formulation is,
for example, B85% by weight or less, 80% by weight or less as
another embodiment, 50% by weight or less as still another
embodiment, and 10% by weight or less as still another
embodiment.

[0030]

The "modified release portion" in the present invention
comprises tamsulcsin or a pharmaceutically acceptable salt
thereof, a hydrogeli-forming polymer (hereinaffer sometimes
referred to as a polymer which‘forms a hydrogel), and a
hydrophilic base (hereinafter sometimes referred to as an
additive which allows water to penetrate into the
formulation). The "modified release portion" is defined
herein as a portion in which the point showing a percentage
of drug dissolution of 50% from the pharmaceutical
composition is from 3 hours to 1% hours from the beginning
of a dissolution test, when the dissolution test is carried
out in accordance with a dissclution test, method 2 (paddle

method, 50 rpm to 200 rpm) described in the Japanese



These hydrogel-forming polymers may be used alone, or as an appropriate combination of two or
more thereof. When two or more polymers havin(gl% viscosity or an average molecular weight beyond
the above-mentioned specific ranges are mixed, and the resulting mixture has the same properties
within the specific ranges, the mixture of the polymers is included in the hydrogel-forming polymers

which may,be, ysed in fhe presgntinyention: [0035] + Jo-release;a drug.in the colon of a human, it is

preferable that part of the gelled formulation remains in the colon after at least 6 to 8 hours, preferably

12 hours 8FHOFE G tHe GdnfiniStrafion OF the fohmtilatiofi™ TRE preparafiGh of aHydrsgel-forming
formulaticrChangng sack pioparties vardes aceotding totthe Sizeaofthe foimulatomthe kind of
polymers, preperties of a drug and an additive that allows water to penetrate into the formulation, the
contents there_%fh ean% tgg Iike.lF%r a formulation of 600 nﬁgi()crhless elbtgblgt, tgei%on%%nt of the

hydrogel-forming po ﬁnéro\%ﬁh Feévpe%%floqtl‘%ov"\‘?g%ﬁf of the Tormufation is, tor example, 5% by weight to

95% by weighteand preferabhyp10%-By Weightid 90% by ieightif-ahdther Enbotimedt and the
content of. therhydregelferningspolymenwith respecido the weiphtof the modifiedm:elease portion is,
for example, (16) 0% H;;‘@{%J'Qm&?a%5%?£¥1l‘é’§£9mt%@ EEQ?%?I‘J a§0!¥ 13% bé’l‘ﬁ{%igjé‘tdto 90% by weight in

another embodiment. The content per formulation is preferably 40 mg or more, and 60 mg or more in

another efBBRERt: WHET HicomeRtisaowertfirthess vaks hetd idd possibility that sufficient
sustaineddelsaseisaot ackieved cdugtoeradiomyin the digéistive tractforanlong time: {6036] The

additive which allows watey,tq.penetrate into the.formulation(alsoreferred-to;as chydrophilic base”),
which ma¥ be qseqi;n theépres%ntjnyentiopﬂ IS nogé)articular Iimite%, SO Iongogs igcis a %ubstance
capable of Tfifartihg t6 thé forfnitation: the featlire Whichersurés pérétration of watef fhto the
formulatioi: ExanTplies 6fthechydrophiie bage nclidera bubstanta hiavinga Bolbility such that the
iamount ot:\mr/]@tﬁﬁm@%saaeryﬂa@is:smée aﬁ gd@fém@ bﬁ(gcor&ﬁﬂ@baﬁ:‘@ at %Qﬁﬁgkfe@ ITM-JL@HG@SH and 4 m# or
ess in angther emhaodimen en the hydrophilic base has.a hi lity ta water, the effect that
allows Wa¥€r?t80psehbce¥ra?e§in%c()}%?e ?c”)%hran u?at%fr)l igi%g{e]?SEiasrjﬁoples 0 étﬁg %yé%pﬁfcgéas% include:
water-soldble polytfersC8uélt &S polyethylene glycol [PEG: for example, product names PEG 400,
PEG 150Q,0RPEG14000, PEG 6000, and PEG 20000 (manufactured by NOF Corporation)], and

polyvinylpyrrolidpne [PVP: for;example .productname RVR B30 (manufactused.by BASE)]; sugar
alcohols, such as D-sorbitpl and xylital; , _
molecular weight, and a polymer with a higher molecular

welght is preferable as the hydrogel-forming polymer, which
may ke used in the present invention. Examples of the
polymer with a higher molecular weight include polyethylene
oxide with an average molecular weight of 5,000,000 or more,
an average molecular weight of 7,000,000 or more in ancther
embcediment, an average molecular weight of 5,000,000 tc
8,000,000 in still ancther empbodiment, and an average
molecular weight of 7,000,000 to 8,000,000 In still another
ambcediment.
[0033]

Examples of the polymer include:
poclyethylene oxide (PEO) [for example, product names, Folyox
W3R-308 (averacge molecular weight: 8,000,000, viscosity:
10000-15000 mPa-s (1% aguecus solution at 25°C)), Polyox
WSR-303 (average molecular weight:7,000,000, viscosity:
7500-10C00 mPa-s (1% agueous soluticn at 25°C)), Polyox WSR
Coagulant (average molecular weight: 5,000,000, viscosity:
5500-7500 mPa-s (the same as above)), each manufactured by
Dowl;

hydroxypropylmethylcellulose (HPMC) [for examples, product



saccharides, such as sucrose, anhydrous maltose, O-fructose, dextran (for example, Dextran 40), and
glucose; surfactants, such as polyoxyethylene p l}/g ypropylene glycol [for example, Pluronic F68

(manufactured by Asahi Denka and the like)]; salts; such as sodium chloride and magnesium chloride;
organic acids, such as citric acid and tartaric acid; amino acids, such as glycine, p-alanine, and lysine

hydrochlogide; and amyinesacchaiides (suchas meglumine, In anethes grmbogdiment, PEG6000, PVP,

D-sorbitol, or the like may be used. These hydrophilic bases may be used alone, or as an appropriate
(17) comBifEfFSHSf i G-mdPe tHeréSf. 100372 Theccontért of e hydrbphilic base may vary
according(toivarioss factors) Gligh Assropeftiesysdlubilityg tkerapeatic efféct) and the like) and content
of a drug,zsplubility of the, hydrophilicthaseq prapestias, ofthe hydkegelfaiming polymer, conditions of a
subject toctgier%dmlnlsttg}%eq%caenpwtg C!Ié(g, butdarl\l I@mpl [l(r: ervé\i/lplcr[w elljln%ls almost completely achieved

during the fetention of the formulation m the GLpp“er gestivé'tract is pre erred A rétentior time of a

drug in theaipper digesavs &rabt vartéd accotiigas Speeiesdherindiidudls, but #Ros dfter
administratieneinsdags:and humans @remppreximately 2:-houra andappsoximately 4105 hours,

respectively {BkJ. dify, &@a{g@@gr é%l%?ﬁ?o%@ cﬁé@ﬁle !-Lng@.&rpa@%tg@rc&@éent of the hydrophilic base

is preferably an amount gﬁ\grglch ?e of the formulation is almost completely achieved after 4 to 5

hours fromtAE Aefmiristr Terer. e Contéhtds SroF Bxarmpfe’ Apprdximately 3% by weight to 80%
by weight:{(approxiratety 3%/ by weight to60%6 by Welghtun andthier émbodiment)iwith respect to the

weight of the for tion aﬁ@f%@@“@'@@%‘p@@a&ﬁﬁ@@!y @%%@%}‘3’@39@4@ 80%e,Ry weight
(approximately 5% b¥ Weig to 60% bly weight in, an%thgr %m5)8ge$ment with re]%glect%o the weight of
the modifféd Tefeasé po‘? IOTY. 003§]p PrThHe %F}oiﬁﬁillc’ Sibstarice whithBris e imniddiate release
portion" uBed Th tHeopréBephinvERtIGIT Blnot parfisulamf limited sso lohgeasnihe infmédiate release
portion can-be disintegrated. andfesgissolved. In another embodiment, The hydrophilic substance is
not particqlgg)lééliiﬁ*nited, so long as the immediate release portion can be almost completely

disintegrated before the modified release portion forms a gel. The state "almost completely” can be
detected or judbe8iFhély e RdropRIRE suBsRneETifich Totimsthe Higtixof tHE immedfsie release
portion is atmestcompletety: disinibdrated visually andertherdissoluticn-test conditiens. ke state

"almost completely” can bedeteqted of jJudgeds onthe basis ofthe Jesulis,of the dissolufion (18)
welght bkeyond the above-mentioned specific ranges are mixed,
and the resulting mixture has the same properties within the
specific ranges, the mixture of the polymers is included in
the hydrogel-forming polymers which may be used in the
present invention.

[0035]

To release a drug in the colon of a human, 1t is
preferable that part of tThe gellied formulation remains in
the colon after at least © to 8 hours, preferably 1Z hours
or more, from the administration of the formulation. The
preparation of a hydrogel-forming formulation having such
properties varies according to the size of the formulation,
the kind of polymers, properties of a drug and anladditive
that allows water to penetrate into the formulation, the
contents therecf, and the like. For a formulation of 600 mg
or less per tablet, the content of the hyvdrogel-forming
polymer with respect te the weight of the formulation is,
for example, 5% by weight to 95% by weight, and preferably
10% by weight teo 90% by welight in another embodiment, and
the content of the hydrogel-forming polymer with respect to

the weight of the modified release portion is, for example,



test, when 70% or more of the drug (85% or more in another embodiment, and 90% or more in still
another embodiment) is dissolved for 15 minutes,log when 85% or more of the drug (90% or more in
another embodiment) is dissolved for 30 minute anél 90% or more of the drug is dissolved for 60
minutes. The maximum percentage of dissolution in the immediate release portion is defined by

showing the percentage of dug dissolytion Irom, the pharmacedtical,compasition afier;60. minutes
under the,wcon(?é)tlgons where the dissolution test'is carried out in accordance with a dissolution test,
method 2 (BaddIé M&tht8:-56 rprmto B0 TprT) Fekeriled T the Jdpanese Pridtnakdpoeia, or a
dissolutiofi testchriedoutiin accefdaricelwitd 8 dissolutioretest, methodCl tbasket metitod, 50 rpm to

20? rdpm% ﬂ@sgr%iﬁﬁlgqi@ﬁth&d@@@l@%fﬂlé’harmﬂﬁé@:oqe{@- [0639Lr+ Ex?_rrmsed %f Otglgatwdfq?‘@g&c sug_stance
include Dmannitol, tose, polyethylene. ol, and polyvinylpyrrolidone. ‘ e immediate
release pgﬁﬁgﬁec%mn%%s%geso% enacin or al%ﬁ jfﬁéfre%ﬁﬁr% ﬁ%ljo%c(fr:b%ﬁl icssﬂﬁﬁgﬁe}"n%%%he hydrophilic
substancé eafhas farictioh’s #5°a fileicand/eka birfdet LAS s fillet, DbmaRRlsIS aft®se, polyethylene
glycol, or pelywinylpyrrolidone smayibe used. As the binder, maltose, polyethylene glycol, or
polyvinylpgér@lqune may be used. Examples of polyethylene glycol (PEG) include PEG 400, PEG
1500, PEG 4000, PEG 6000, and PEG 20000 (products name, each manufactured by NOB'
Corporation). Ex4#mpies of psfviiyidyirfidond tPYRY ficlude REME6H K% and Roffidén K90 (product
names, edchrmahufactaredby:=BASE) 10641t o With'Tespecttd the state ofthe, hydrophilic

substance,whigh.existsdn the immediate Lelease portion, the 9@%@89“@!&@@@.‘&%‘195 an
embodimim in which the hydrophilic substance is uniforml| contair}ﬁd In the immediate release

portion, a d'anei boc?lﬁwelh?Iilrgwﬁl‘c;chltﬁelhsyd?oﬁ‘rﬁﬁ)és S a&s? nce bRy i?or% y BXRts in the interface of
the immediate-retedserportion 1 ¢n9) tIEhe hydrophilicisubstarices viay beéused alors) or &s an
appropriate-eembination of ave ormaredhereof. r:Jheaenientofithe hydrophilicisubstance is, for

example,ggggy%e'gbt& 40%%1% ediQ t(é@ Qy eightt i %i) weig ti}Q other e bodiment)
with respect to the f‘%rr%u%at%n, and 5% Eflwegklgﬁtr1 95% ;iﬁv@é“ig £ 10‘ﬁg%y %g}é%t%gq% by weight

in anotheFBRMBBHITENt” & D096 6§ Tsight tb B0% By WeightlinStift anelifererBsdifentcwith respect
to the immediateareledseypartian. [0042] cr less, and 4 mL or less in another

embodiment. When the hydroghilic base has a higher
solubility to water, the effect that allows water to
penetrate into the formulation is higher.

Exanples of the hydrophilic base include:
water—-soluble polymers, such as pelyethylene glycol [PEG:
for example, product names PEG 400, PEG 1500, PEG 4000, PEG
6000, and PEG 20000 {(manufactured by NOF Corporation)], and
polyvinylpyrrolidone [PVP: for example, product name PVP K30
(manufactured by BASF)];
sugar alcohols, such as D-sorbitel and xylitol;
saccharides, such as sucrose, anhydrous maltose, D-fructose,
dextran (for example, Dextran 40), and glucose;
surfactants, such as polyoxyvethylene polyvoxypropyvlene glycol
[for example, Plurcnic F68 (manufactured by Asahi Denka and
the like)l:
galts, such as sodium chloride and magnesium chloride;
organic acids, such as citric acid and tartaric acid;
amino acids, such as glycine, f~alanine, and lysine
hydrochloride; and _
aminosaccharides, such as meglumine. In another embodiment,
PEGE000, PVP, D-sorbitol, or the like may be used. These

hydrophilic bases may be used alone, or as an appropriate



Various pharmaceutical additives may be appropriately used to prepare the pharmaceutical
composition of the present invention, if desired,ﬂq)are not particularly limited, so long as they are
pharmaceutically and pharmacologically acceptable. Examples of the pharmaceutical additive include
a binder, a stabilizer, a disintegrating agent, an acidulant, an effervescent agent, an artificial
sweetenef g flakar, adybrigant, a cgloring,agent.a buffer, an antioxidant, and a surfactant. [0043]
Examples ft?? binder include gum arabic, hydroxypropylmethylcellulose, hydroxypropylcellulose, and
hydroxyeth%?ce I&Iose. [0044] Examples of the stabilizer include yellow ferric oxide, red ferric oxide,
and black iron Bxiles PheggHarmaceuticdl confidsitioncfop o atminisiration of tialpiesent invention
preferably gortains-ygllonsferric-axideane/erred:-fefic-axide as dhe stabilizey for polyethylene oxide.
When the_stabilizer.is .adde hysical mixing.in the matrix, the content of the stabilizer is, for
xamplo. TOE by et to O oy et 13 By et LA SO0 e ght i mC bt embodiment)
with resp&éttsthe weightof Hhé ftHTAIOR: For exaffhle RhERBAteHR Bf fed fetfic oxide is, for
example, 596 by gedighitton20% byokeight (10% hyivweightstocts% hyweight incanather embodiment)

with respect 1o the weight of theforpulation. The content.of yellow ferrigoxide i, foriexample, 1% by
weight to 20% by weight (3% by weight to 10% by weight in another embodiment). When the stabilizer
(20) is coatedby fift cOATY- THE CEnRRE i< 15 exainpiB 20 595 by Weightto29% by Wéight (0.5% by
weight to AcB%byaweight imandtherembodiment) Witherespect!to the weidht:of ke talflet. In this case,
the concentratipn of yellaw derrie axide-oyred-ferric oxigecontained in the filmsis: foy example, 5% by
weight to 50% by weight (10% by (\E/Evsei%k}:[&o 293/39!&"{19@“ in.anot er embo%i;&nent). The term "physical

ST accordinhg Lo spac i 5, but OSEe. i
mixing in e matrix as Used hierein means, for example,d method in which a 8rug, polyethylene

oxide, an@ Hie ferAE Bxidets) ard HIfOPmMB dispEFseds afd G s restlt Hetdrug ahdheférric oxide are
uniformly gispesged nRReras theimain base of-the formplatienvEhe terpyfilm.caating' as used
herein me}%ﬁ?x examplega mefhod jnwhichythe ferric exide(s)is C&'ﬁ%"'éé%%ﬁéé‘d%ef“ded In a

uble po

water-sol ymer solution such as ydroxypropmiethyIceIIufose, and tablets that have been

previously pfepafed 3Fe tdated @it this sBtfion oF SU¥pénsiGR 1 formd thiR t&yer. Yellow ferric oxide
and/or red;éerti¢c oxidef wiich Mmayrbelasedin the présemsttinventiore nrayyexishatearncplace in the

formulation: The ferricoxide(s), may-he gontained; for.example; inthefilmy:film egating or the like, in
(00451 Biboriibe of the ATGEHARNG AGERE OGSO St ohe SolsTs Srch caphblose calcum,
carmellosewsodiurainand fovwsabstratee hydroxypropglesiiose o OExamplesiaithe deidulant include
citric acidatastarie acighandimalia acidi « 1 Examples of theefferveseent agent inglude sodium
bicarbonajg,.., Examples of the rtficial seetenetelde seehayin godiym, pgiassiym
glycyrrhizinate, aspartame, stevia, and thaumatin.

80% by welght (approximately 5% by weight to 60% by weilght

in another embodiment) with respect to the weight of the

modified release portion.

[0038]

The hydrophilic substance which forms the "inmediate

release portion” used in the present invention is not

particularly limited, so long as the immediate release

portion can be disintegrated and/cr dissolved. In another

embodiment, The hydrophilic substance is not particularly

limited, so long as the immediate release portion can be

almost completely disintegrated before the modified release

"

portion forms a gel. The state "almost completely" can be
detected or judged when the hydrophilic substance which
forms the matrix of the immediate release portion is almost
completely disintegrated visually under the dissolution test
conditions. The state "almost completely" can be detected

or judged, on the basis of the results of the dissolution



Examples of the flavor include lemon, lemon-lime, orange, and menthol. = Examples of the lubricant

include magnesium stearate, calcium stearate, S¢ch§ se fatty acid esters, polyethylene glycol, talc, and
“stearic acid. (21) [0046] Examples of the colo mg;)agent include food yellow No. 4, food yellow No.

5, food red No. 3, food red No. 102, and food blue No. 3. Examples of the buffer include citric acid,

S:JC(;inic a&é%éymaﬁ?@f%_%agéri%agg, a%gqriqlts @ﬁqgappb%?j;tsotbeﬁﬁgjégIy;ﬁéﬁi@@%ﬁlgtamine,
glycine, asparti¢ acid, alaning, arginine, and salts thereqr, and magnesium oxide, zinc axide,
ane g 0 of, and magnesium oxide, zin

. 1me O jmore in st anot emgodiment S A
magnesm?n rox?cﬁlet, ’ph%r% oric’ acid, Bofic agid, and salts thereof: xamﬁl%s of thie antioxidant

include astorbielatid, dibutylBydrorytbiened and propyl Yallate. morExamples of thelsurfactant
include palysaerbate 88 sodiumdaurylsulfatesang:pelyexyethylene bydregenated castor oil. These
pharmaceytical additives giay bs.appropriately added glone, or.as g combination et two or more
thereof, in én appropriate amount. Each pharmaceutlgal additive mayebelcontained in an amount
such thatThé'desifed effBEts™6 ' presedt itenfieh may Be agRiEvEd 0047 tiBxamples of the
pharmaceiticatidarmpositior {fosmutationdpof the preséntitventiahineludeg tablets prepared by a known

method pﬁEz_%%ef{?EQ%@mJ?P'MB"@)&%EQE@@E% suchas g bi-layered.fablet in.which the modified

release portion and the immediate release portion are laminated, a multi-layered tablet in which a

plurality of & Rdtiied refeasepdtioAs 4Hd Te iiftietiate rel685& poriighs aredafmindtéd, and a
three-layeréd sablet inowhich s drig-free layed ob a thydroptilicosubistarceraiidy/or: a water-insoluble

substanceyisssandwiched betweenitherpedifiedselease partionand the immediate release portion; a
dry-coated tal?Ie havinggh% modif{%dere ase ortiog as an internal. core and the immediate release
0

t
portion as an ufieersc%%; and a Tilm-coated tablet in which the fodiied release portion as a core is

coated with fhecimhédrate AdéaseForien By fimidoatrgordance with a
disscoluifion test, methed 1 (basket methoed, 50 rpm to 200
rpm) described in the Japanese Pharmaccopoela.
r0039]

Examples of the hydrophilic substance include D-
mannitol, maltose, polyethylene glycol, and
polyvinylpyrrolidone.

[0040]

The immediate release portion comprises sclifenacin cr a
salt thereof and the hydrophilic substance. The hydrophilic
substance can has functions as a filler and/or a binder. As
the f£iller, D-mannitol, maltose, polyethylene glvcol, or
polyvinylpyvrrolidone may be used. As the binder, malitose,
polyethylene glycol, or polyvinylpyrrolidone may be used.
Examples of polyethylene glycol (PEG) include PEG 400, PEG
1500, PEG 4000, PEG 6060, and PEG 20000 (products name, each
manufactured by NOF Corporation). Examples of
polyvinylipyrrelidone (PVP) include Kollidon K25 and Kellidon
K90 (product names, each manufactured by BASF).

[0041]

With respect to the state of the hydrophilic substance
which exists in the immediate release portion, the present
invention includes an embodiment in which the hydrophilic
substance is uniformly contained in the immediate release
portion, and an embodiment in which the hydrophilic
substance ununifcocrmly exists in the interface of the

immediate release portion.



(22) [0048] Hereinafter the process of manufacturing the pharmaceutical composition of the present
invention will be explained in detail. (1) Pulverizing nd mixing steps  An apparatus and a method

used in the pulverizing step are not particularly limiteéd, so long as drugs and appropriate additives can
be pharmaceutically pulverized. Examples of the apparatus include a hammer mill, a ball mill, a jet mill,

and_a 00”0'9' W%eT%Q@%@HQﬂ%EOr&%@E@ﬁH% %%)&b%épﬁ'é%!aéﬁﬂ%ﬁ@,e%%d and gre not
particularly limited., An apparatus and a method usgd in the n%xm%%%ep subsequent to the
pulverizin ps%ﬁ %Fé“ﬁéfepér?f@ I]aﬂ%iﬁﬁféd? oWﬁg as c%%%n% &"canbe uniformly mixed
pharmaceuticall€[0049F ) Medifiéd eelbsse poltiont grandiatiomstepl s Anfapparatus and a method
used iln tk%&amp;a@rﬁ ot r}apticéwar@hmni@@'d,@%loﬁg aflﬁetbgﬂwdlr(q(%elﬂgrm:i@g@%gm@r cay; be |
granulated using. a.spray liquid. . Examples of granulation include a high-speed agitation granulation
method, a guﬁq/(g(grllggi%n*ér%lﬁ?ﬁ%%rmgtrﬁ%%,aﬁ%ﬁr} ed Boé% gjfaer?tﬁgt?gngra%tph%tf an extrusion
granulatiorPifathotf; BorimBHRg gtanlEtion hiéthodCaric a spray'§rahufationthethod; and apparatuses
used in thesegnethods SAfluidized: betl granulatien: methecdand apparatus may2le used in another

embodiment; apd a-tumbling flpidized bed granulation method and apparafus may,be yised in sl

another embodiment. The resulting granulated product mag be dried. The drying method is not

particularlyaifmEsd: solohg as ey &teliSroa6E: Harhe BRarmaceutically dried. [0050]
[0042]

Various pharmaceutical additives may be appropriately
used to prepare the pharmaceutical composition of the
present invention, if desired, and are not particularly
limited, so long as they are pharmaceutically and
pharmacologically acceptable. FExamples of the
pharmaceutical additive include a binder, a stabilizer, a
disintegrating agent, an acidulant, an effervescent agent,
an artificial swesetener, a flavor, a lubricant, a coloring
agent, a buffer, an antioxidant, and a surfactant.

[0043] |

Examples of the binder include gum arabic,
nhydroxypropylmethylcellulose, hydroxypropylcellulose, and
hydroxyethylcellulose.

[0044]

Examples of the stabilizer include vellow ferric oxids,
red ferric oxide, and black iron coxide. The pharmaceutical
composition for oral administration of the present invention
preferably contains vellow ferric oxide and/or red ferric
oxide as the stabilizer for polvethylene oxide. When the
stabilizer i1g added by physical mixing in the maérix, the
content of the stabilizer is, for example, 1% by weight to
20% by weight (3% by weight to 15% by weight Iin another
embodiment) with respect to the weight of the formulation.
For example, the content ¢of red ferric oxide 1s, for
example, 5% by welght tTe 20% by welght (10% by welght to 15%
by welight in another embodiment) with respect tTo the weight
of the formulaficn. The content of vellow ferric oxide i1s,
for example, 1% by welght to 20% by weight (3% by weight to

10% by weight in another embodiment)}. When the stabilizer



(3) Immediate release portion: granulation step  An apparatus and a method used in this step- are
not particularly limited, so long as the drugs can ﬁéo ranulated using a spray liquid. Examples of
granulation include a fluidized bed (23) granulat ethod, a melting granulation, a high-speed
agitation granulation method, a pulverization granulation method, an extrusion granulation method, a

tumbling granulation methog; a,spray.granulationmethod. and a.drygranulation methgd;sand

apparatuses used in theSe methods. A fluidized bed %ranula,tlonxmethod may be used in another

embodim&t. “EAS A bihderdséd il hiedhét grindiatty, & Rydrophiift substarité i¥ préferable and, for
example, polyetiniéne giyrebl dialtose] ow polyvinghyeotidore diay be Used. THeseBinders may be
used alonge; g1 as an appreprate cosbination ebiva.ormere thergef. - Thegonditions for preparing
the spray “gljl"%umc%)é bJ(_;:'ea pfogrllqtely %e'%%ted and areercljot f‘P<';1rt,|rc;rlu@1ar94 limited. g’ he resulting

granulatea pro may be dried: The d}ylng Tiethod'is Ao SarﬁtularlyT%itle%lf sO ?(.‘]fng as the

granulate@prdiict cahbphaimiaceutieally>driec 0I5 1IaY FoMRng-step < 1 Antapparatls and a
method used inethisstepraremnot particitarbdlimited, )So long @sitbephasmaseutical eompeosition of the
- present invgntiqn, can be fpimed. Examples,af the methad inclyde: a.metliod in whieh dhe drugs and
appropriate additives are mixed without granulation and drying, and directly compression-molded to

NMamtabH&sWthh a drug, polyvethylens oxide,” and the ferric oxide(s)

are uniformly dispersed, and as a result, the drug and the

ferric oxide are uniformly dispersed in PEC as the main base

of the formulaticn. The term "film coating" as used herein

means, for example, a method in which the ferric oxide(s) is

dissclved or suspended in a water-soluble polymer solution

such as hydroxypropylmethylcellulose, and tablets that have

been previously prepared are coated with this soluticn or

suspension to form a thin layer. Yellow ferric oxide and/or

red ferric coxide, which may be used in the present

invention, may exist at any place in the formulation. The

ferric oxide(s) mav be contained, for example, in the film

by film coating cor the like, in granules by granulation or

the like, in the matrix (for example, around polyethylene

oxide), or the like.

[0045]

Examples of the disintegrating agent include corn
starch, potatc starch, carmellcse calcium, carmellose
sodium, and low-substituted hydroxypropylcellulose.

Examples of the acidulant include citric acid, tartaric
acid, and malic acid.

Examples of the effervescent agent include sodium
bicarbonate.

Examples of the artificial sweetener include saccharin
sodium, dipctassium glycyrrhizinate, aspartame, stevia, and
thaumatin.

Examples of the flavor include lemon, lemon-lime,
orange, and menthol,

Examples of the lubricant include magnesium stearate,
calcium stearate, sucrose fatty acid esters, poclyethylene

glycol, talec, and stearic acid.



a method in which the granulation step is carried out, a lubricant is added to the resulting granulated

product, and the mixture is compression-molded tglobtain tablets; a method of preparing bi-layered
tablets by laminating the modified release portio anb the immediate release portion; a method of

preparing multi-layered tablets by laminating a plurality of the modified release portions and the
immediat?@@%se portions; a method of preparing multi-layered tablets by adding a drug-free layer
between the modified release portion and the immediate release portion; and a method of preparing

dry-coated tabletsRaViRG te modiict retéastdpGiih as d intsthal éote afit the“imiediate (24)
release pértioh@s arysutereore: A metifod of prepating bilayéredtablets Way beéddsed indanother
embodimeni, 4 Examples ofa tabletting machine include a mult layered rotary tabletting machine and
anoilpress. T conditéosnsofgr l%_blet{tjlgg fsuchwagc%ta Iettln% pressure are not particularly limited, so

long as Pi-layere fhblets and mu gyered t3blets can be p(fé“parjé . ety biFaLg,%?é&l tablets are

prepared Z& gfanufetBa prédiict 6 thedfitsElaysr and dnothef gianutated tled@ctdosthksecond layer
are laminatedrand comipressec-underds taplettiaghpressure otapproxinaatelt:-2 RN tol approximately 20

RN to prepgas,ihed:ayerel ablets, i apgther embodiment  grapulated praduct for the st layer i

compressed under a tablétting pressure of approximately 0.1 RN to approximately 10 kN, and another

granulated PREdUEE ¥6ithe ™2 ¢BRa aVer s prced Biv the 1 SERGEr-and-EdMpréssed under a tabletting
pressure efapprozimately12 RN-tocapproximately 20 kN to prepare the bi-layered tablets. When

multi-layered tabletsare prepared: adablgtingpressure Gambeiappropsiately. agiusted to carry out the
compress(iz%%ldt;ge hardness of the resulting tablet is not ggéticularly limited, so long as the tablet is
ar

not damag g Wéj%%%%)c]tﬁﬁﬁlge and’ |stﬁﬁl?t%ﬁ%pr%c & “fhie hardness may be, for example, 2
to 20 N. [0052] (SFFitrcoatingt  After shve fatétiing, theobidinedaablets may Helflm coated.

sodium laurylsulfate, and polyoxyethvlene hydrogenated
castor oil.

These pharmaceutical additives may be appropriately
added alone, or as a combination of two or more thereof, in
an appropriate amount.

Each pharmaceutical additive may be contained in an
amount such that the desired effects of the present
inventicn may be achieved.

[0047]

Examples of the pharmaceutical compesition (formulation)
of the present invention include tablets prepared by a known
method per se, for example, multli-lavered Tablets, such as a
bi~layered tablet in which the modified release portion and
the immediate release portion are laminated, a multi-lavyered
tablet in which a plurality of the modified release portions
and the immediate release portions are laminated, and a
three-layered tablet in which a drug-free layer of a
hydrophilic substance ancd/or a water-insoluble substance is
sandwiched between the modified release portion and the
immediate release portion; a dry-coated tablet having the
modified release porticn as an internal core and the
immediate release portion as an ocuter core; and a film-
coated tablet in which the modified release portion as a
core is cocated with the immediate release portion by film

coating.



The method of film coating is not particularly limited, so long as the tablets can be pharmaceutically
coated. Examples of the coating include pan co t'%% and dip coating.  Film coating agents may be
added alone, or as a combination of two or more' thereof, in an appropriate amount. The rate of coating
is not particularly limited, so long as a film can be formed. The coating rate is, for example, 1% to 10%.
When a corg,ag the modified release portion is coated with the immediate release portion to prepare
film coated tablets, a spr %/ liquid prepared by dissolving or dispersing (25) the components of the
immediate relea88 %jo?l?d% e s0eRt SGGTAs WatdtFly B Spraysd 6f the core to obtain the film
coated tablets:Theccoating rateoisaot paktivulardy limite,seslong asrtherfitmaof thieé immediate release
portion canbe formed. Thegoating rate is, for example, 1% to 20%.  After the film coating, the
resulting fg C%‘t?gr éablets may 1,tl)cei dried. The dcrgin method is not particularly limited, so long as the

film coated tAblets ¢an bé :bril‘l%rmaceﬁhlcxajﬂr?%lr%d. The conditions for drying are not particularly limited,

so long as they‘are@psrophately:séledtatrihvisly of S8r éxarhpre, fel Stability 6EthefeFmulation. The
initial water-eontent afterifilmncoating is prefeeably 64%40.2% in acengdanceiwith, for example, the

stability. [98331, The-Rharmacewtical composition, for.oral admipistration.of the. present invention may

be used as a pharmaceutical compaosition for.treatlnl%rlfower urinary tract symptoms associated with

benign pro@EHEHpefpladiz® TR HGESss O manGiadurigtRé phafrhacéutitét tomposition of the
present invehtion és netpartidularlyfichitedssa langiasa desired ipharmadetticat forfmutation can be

produced. by approprately-combining thesneihedsdessribed aboue, Qrknown.methods per se.
EXAMPL%EJQQ@A{JlEhI E}ref%% i{le\algqtion will be further illustrated by,

An apparatus and a method used in the mixing step
subsequent to the pulverizing step are not particularly
limited, so long as componenis can be uniformly mixed
pharmaceutically.

[0049]
(2) Modified release portion: granulation step

An apparatus and & method used in this step are not
particularly limited, so long as the hydrogel-forming
polymer can be granulated using a spray liguid.

Fxamples of granulation include a highwspeed agitation
granulaticn method, a pulverization granulation method, a
fluidized bed granulation method, an extrusicn granulation
method, a tumbling granulation method, and a spray
granulaticn method; and apparatuses used in these methods.

A fluidized bed granulation method and apparatus may be used
in another embodiment, and a tumbling fluidized bed
granulation method and apparatus may be used in still
another embodiment. The resulting granulated product may be
dried. The drying method is not particularly limited, so
long as the granulated product can be pharmaceutically
dried.

[0050]

{3) Immediate release portion: granulation step

An apparatus and a method used in this step are not
particularly limited, so long as the drugs can be granulated
using a spray liquid.

Examples of granulation include a fluidized bed



but is by no means limited to, the following Examples, Comparative Examples, and Experimental
Examples. [0055] Example 1 (1) Preparation of a{*r% d powder for modified release portion A spray
liquid was prepared by dissolving 1.2 parts of mac oz]ol 8000 in 4.8 parts of water while stirring, and
suspending 0.1 parts of previously pulverized tamsulosin hydrochloride in this solution. Into a fluidized

bed granulating, apparatus, 8:8,parts of macroge! 8000,and.50 (26) pars of PEQ [ROLYOX
(registered trademark) WSR-303 manufact%re by Dovxﬂ were loaded, and granulated by spraying the

) .
spray quufdg%aetrle%ﬁltfﬁﬁad?ﬁ%ﬁgf"eo&lp%%ﬁ Pvas ridd &id 5671 parts Bf tHe dfied Granulated product
was mixedstithe0.3 gartsofimagnesiunrstearats o prejpara mixed powder forca modified release

portion. [Q086} (2} Preparation ok mixed pewderfarimmeadiate releaseportion: sAsppay liquid was
prepared b¥ éjis?l\gg% rl paerttgfO maltose, in 4 parts,of water whil §tri1rri,:n}g. After Ot%%%rés of solifenacin

. e t i, and a ratiises use Lhese m .
succinate and 2.4 parts otmmannl?ol were m and pulverized, the resu(ﬁlng plflvenzed mixture and

5.9 parts 6f mannftolAfEreIBad&d ity sefiidized Bedrafiaiating apparaths, astPgrstlated by
spraying thetspiaydquid. The resulting granulated product was dried, and 9.9 parts of the dried

granulated proguctwas mixed with 9.1 parts of magnesium stearate to.prepare mixed powder for an

immediate release portion. [0057] (3) Tabletting and coatin The resulting. mixed powder for a

g
modified rEfEEEeEPGTTon Bndthid TE&0ItRg Miked pOWdEF it tahSimiedisfe- Reie&sE portion were formed
into tablets lusing a meallifayered rotarydtableiting sachineitdobtaimayformuletion. (bi-ldyesed tablets) of
the presept inyention,siheiesulting hidayereddablets weresspraycoatedwithra-spray Jigdid previously
prepared %}édi%sglving angéiistpgr%in ],:5.04 parts of hydroxypropylmethylcellose, 0.95 parts of
macrogol OB, 8nd1.26 parts of yeel ow ferric oxide to obtain a pharmaceutical composition
(film-coated taBlets) &P Hise prcsent ivenigrraring the spray liguid may be

appropriately selected and are not particularly limited.

The resulting granulated product may be dried. The
drying methed is not particularly limited, so lecng as the
granulated product can be pharmaceutically dried.

[C0O51]
{4) Forming step

An apparatus and a method used in this step are not
particularly limited, sco long as the pharmaceutical
composition of the present invention can be formed.

Examples of the method inciude:

a method in which the drugs and appropriate additives are
mixed without granulation and drying, and directly
compression~molded to obtain tablets;

a method in which the granulation step is carried out, a
lubricant is added tc the resulting granulated product, and
the mixture is compressicn-mclded to obtain tablets;

2 method of preparing bi-layered tablets by laminating the
nodified release portion and the immediate release portion;
a method of preparing multi-layered tablets by laminating a
plurality of the modified release portions and the immediate
release portions;

a methed of preparing multi-layered tablets by adding a
drug-free lavyer between the modifled release portion and the
immediate release portion; and

a method of preparing dry-coated tablets having the modified

release portion as an internal core and the immediate



[0058] Experimental Example 1 ~ The pharmaceutical composition prepared in Example 1 was
subjected to a dissolution test carried out in accaor, Elpce with a dissolution test, method 2 (paddle
method, 50 rpm) described in the Japanese Pha@macopoeia. The volume of a test fluid was 900 mL.
The percentages of solifenacin (27) dissolution after 15 minutes, 30 minutes, and 60 minutes from the

beginning,efithe destareshown.in Table, 1. 0059} Example 2.(1) Freparation of mixed powder for
modified release portl%};) A spra§ll uid was, prepared by dissolving 1.2 parts of macrogol 8000 in 4.8
parts of waterwhiie strring and'&ds e%diﬁgea.llﬁgﬁ@%? reVious V&tized tamsulosin
hydrochloride iRhigrsahstiont |1atotaididized b digrantiatingrappatatus, 818 garfsaofemadrogol 8000

and 50 parts-efREO[PQLYOX fregistaredtrademark) WV SR-3@3gnanufactured by Dow] were loaded,

and granulatedr )ésgroaﬁ/g‘ngcthe S r%llfiq%igbi'hg‘resultin%g anulated&{gq%%t&was dried, and 60.1
a

parts of the dried granu tledl[?r% uctwas mixed with 0.3 par st rﬁagnesmm stearate to prepare

mixed powd&FfOf BEMdARicdTElca3 8 potiiort [60606])-{2) e pattiohGimixed powifer ¢6ihmediate
release pariohe t Aftetd.6patts-of solifeadcinzsticeinate andi2:4 pars of ewnniwhwere nixed and

pulverized, the resulting pulverized mixiure, 5.9 parts of mannitol. L part.of PEG 8000, and 0.1 parts of
magnesium Stearate were mixed to pgrepare mixed powder for an immediate release portion. [0061]
(3)Tame£ﬁ§5t layer and another granulated product for the second

layer are laminated, and compressed under a tabletting

pressure of approximately 2 kN to approximately 20 kN to

prapare the bi-layered tablets. In another embodiment, a

granulated product for the first layer is compressed under a

tabletting pressure of approximately 0.1 kN to approximately

10 kN, and another granulated product for the second laver

is placed on the first layver and compressed under a

tabletting pressure of approximately 2 kN to approximately

20 kN to prepare the bi-layered tablets. When multi-lavered

tablets are prepared, a Tabletting pressure can be

appropriately adjusted to carry cut the compression.

The hardness of the resulting tablet is not particularly
limited, so long as the tablet is not damaged during the
manufacturing and distributicon process. The hardness may
ke, for example, 2 to 20 N.

[0052]
(%) Film coating

After the tabletting, the obtained tablets may be film
coated.

The method of film coating 1s not particularly limited,
so long as the tablets can be pharmaceutically coated.
Examples of the coating include pan cecating and dip coating.

Fiilm ccating agents may be added alone, or as a
combination of two or more thereof, in an appropriate
amount. The rate of cecating is not particularly limited, so
long as a film can be formed. The ccating rate is, for
example, 1% to 10%.

When a core as the medified release portion is coated
with the immediate release portion to prepare film coated

tablets, a spray liguid prepared by dissclving or dispersing



The resulting mixed powder for a modified release portion and the resulting mixed powder for an
immediate release portion were formed into tabl ESSLiSing an oil press to obtain a pharmaceutical
composition (bi-layered tablets) of the present invention. [0062] Example 3 (1) Preparation of mixed
powder for modified release portion A spray liquid was prepared by dissolving 1.2 parts of macrogol
8000 in 4.8 parts,ofwaterwhilestirdag, and-suspending Q. 1parts Qf previopslypulverized tamsulosin
hydrochloride. in this solution. Into a fluidized bed granulating apparatus, 8.8 parts of macrogol 8000
and 50 (38 Phrts of PEOTPILY OX (f6hi&eied {fidemarky WSR:303 Ahanchacilied by Dow] were
loaded, and yraiuladlisy: sprayfigethe spidytliquid tFhe sesulting grahidatéd praduct was dried, and
60.1 partg efthedried-grangtated praduct wasmixed with 0.3Rants0f snagnesiyn stearate to prepare
mixed povgg%gzg% a rggdifigg rg@ggg ortig%e(zgggrgoParat@Qtof nﬂixed ipogvdeer g‘lolrlO im%me iate release
portion A spracyliqwc?' was prépared by dissolving .%%art. of po?Winy?pyrréMBne (PVP'K90) in 4
parts of watterakiite stirring. After 0.6 parts of solifenacin succinate and 2.4 parts of mannitol were
mixed and pulvetized, thezresultingqaulvernized mhduresand 6 4-parts ofrmaoaiteldvere loaded into a
fluidized bed granuIging apparpiisaand sranulatesy spreying the speay lauid: [he Lesulting

granulated product was dried, and 9.9 parts of the drledqﬁ:anulated product was mixed with 0.1 parts
of magnesitii 5fEdratdto Pregaremixed powderdor afi fmhsitats TeledBe Portion. (3) Tabletting

pharmaceutically dried. The conditions for drying are not

'

particularly limited, so long as they are appropriately
selected in view of, for example, the stability of the
formulation. The initial water content after film coating
1s preferably 0.1% to 2% in accordance with, for example,
the stability.

[0G53]

The pharmaceutical composition for oral administration
of the present invention may be used as a pharmaceutical
composition for Treating lower urinary tract symptoms
assoclated with benign prostatic hyperplasia.

The process of manufacturing the pharmaceutical
composition of the present invention is not particularly
limited, so long as a desired pharmaceutical formulation can
be produced by appropriately combining the methods described

above, or known methods per se.

EXAMPLES
[0054]

The present invention will be further illustrated by,
but is by no means limited to, the fcllowing Examples,
Comparative Examples, and Experimental Examples.

[0055]
Example 1
(1) Preparation of mixed powder for mcdified relezse portion

L spray liquid was prepared by dissolving 1.2 parts of
macrogol 8000 in 4.8 parts of water while stirring, and
suspending 0.1 parts cof previously pulverized tamsulosin
hydrochloride in this sclution. Intoc a fluidized bed

granulating apparatus, 8.8 parts of macrogol 8000 and 5C



The resulting mixed powder for a modified release portion and the resulting mixed powder for an
immediate release portion were formed into tabk?ttzs sing a multilayered rotary tabletting machine to
obtain a pharmaceutical composition (bi-layered tablets) of the present invention. [0063] Comparative
Example 1 (1) Preparation of mixed powder for modified release portion A spray liquid was prepared

by dissolving.12 parts:ehmageagel 8000 i 48 parts of waterwhile stifdng, ang suspending 0.1 parts
of previous%jg%verized tamsulasin hydrochlaride in%;\is solution. Into a fltédged bedadg%ranulating
IS

apparatus 88 pafts Of itacrdgol D00 A 50 Parts of PEL [POL YO (registared tratenitk)
WSR-303t hfarkifactuirediioy Dow] widre |gaded, ahdygranalatdeeby Sprayingithie spray liquid. The

resulting granulaed produet was:dried, and60=1 pasts of e died geanulated predyctavas mixed with
0.3 parts of magnesiyn stearate to preparg mixed powder fora modified release portion, 29) (2)
Preparation of mixed powdeér for immediate Telease portion A Spray qu%lg Was prepared by
dissolving°204 Barts oF hyd iy propyiméthyReR6s& 2910 771,836 parts of water while stirring. After

340 parts pfspblfenacin succinate and 1,360 parts of lactose were mixed and pulverized, the resulting

pulverizedi mixtg%&}%ﬁ parts of lactose, ag)]gm;ldggo parts of corn starch were loaded into a fluidized

bed granulating apparatus, and granulated by spraying the spray liquid. The resulting granulated
product waSdried and 1,188 parts of the dried granulated product was mixed with 12 parts of
magnesium stéarater@yprepare. mixetspeweerfoe animniediate refease partion. (8) Tabletting The

resulting mixedpowder for gmedified release porionand-theresulting mmixed powger for-an immediate
release por 'onO qr?g%nggg inst%%blgts usin%gn?_oilﬁpress ;%obtglirgﬂgr%bf_r‘:@?c‘eq%tjrcgl composition
(bi-layered tabists) f6 Comparison. fOﬁGtﬁ EXperifiental Example 2"

mixed and pulvesrized, the resulting pulverized mixture and
5.9 parts of mannitol were loaded into a fluidized bed
granulating apparatus, and granulated by spraying the spray
ligquid. The resulting granulated product was dried, and 2.9
parts of the dried granulated product was mixed with 0.1
parts of magnesium stearate to prepare mixed powder for an
immediate release portion.
[0057]
(3) Tabletting and ceoating

The resulting mixed powder for a modified release
portion and the resulting mixed powder for an immediate
release portion were formed into taklets using a
multilayvered rotary tabletting machine to obtain a
formulation (bi-layered tablets) of the present inventiocon.
The resulting bi-lavered tablets were spray-ccated with a
spray liguid previously prepared by dissolving and
dispersing 5.04 parts of hydroxypropylmethylcellcse, 0.95
parts of macrogel 6000, and 1.26 parts of yellow ferric
oxide to obtain a pharmaceutical compcesition {(film-coated
tablets) of the present invention.
[0058]
Experimental Example 1

The pharmacsutical composition prepared in Example 1 was
subjected to a dissclution test carried out in accordance
with a dissoluticn fest, method Z (paddie method, 50 rpm)
described in the Japanese Pharmacopoeia. The volume of a

test fluid wag 200 mL. The percentages of solifenacin



The pharmaceutical compositions prepared in Examples 1 to 3 and Comparative Example 1 were
subjected to a dissolution test carried out in acc%:éjzflpce with a dissolution test, method 1 (basket
method, 100 rpm) described in the Japanese Pharmacopoeia. The volume of a test fluid was 900 mL.
The dissolution rates of solifenacin after 15 minutes, 30 minutes, and 60 minutes from the beginning of

the test arg; shown in: Table 2. J0063] [fahle:ts ,153min, 30.pin 60.mm. &xample de£1% 85% 94%
from the beginning of the test are shown in Table 1.
[0059]
Example 2
(1) Preparation of mixed powder for modified release portion
A spray ligquid was prepared by dissclving 1.2 parts of
macrogol 8000 in 4.8 parts of water while stirring, and
suspending 0.1 parts of previously pulverized tamsulosin
hydrochloride in this solution. Intc a fluldized bed
granulating apparatus, 8.8 parts of macrogol 8008 and 50
parts of PEQC [POLYOX (registered trademark) WSR-303,
manufactured by Dowl] were loaded, and granulated by spraying
the spray liguid. The resulting granulated product was
dried, and 60.1 parts ¢f the dried granulated product was
mixed with 0.3 parts of magnesium stearate to prepare mixed
powder for a modified release portion.
(00601
(2) Preparation of mixed powder for immediate release
portion
After 0.6 parts of solifenacin succinate and Z.4 parts
of mannitol were mixed and pulverized, the resulting
pulverized mixture, 5.9 parts of mannitcl, 1 part of PEG
8000, and 0.1 parts of magnesium stearate were mixed to
prepare mixed powder for an immediate releass poition.
(G061}
{3) Tabletting
The resulting mixed powder for a mcdified release
portion and the resulting mixed powder for an immediate
release portion were formed intc tablets using an c¢il press
to obtain a pharmaceutical composition (bi-layered tablets)
of the present invention.
[0062]
Example 3
(1) Preparation of mixed powder Ior modified release portion
A spray liguid was prepared by dissolving 1.2 parts of
macrogel 8000 in 4.8 parts of water while stirring, and
suspending 0.1 parts of previously pulverized tamsulosin
hydrochloride in this solution. Into a fluidized bed

granulating apparatus, 8.8 parts of macrogol 8000 and 50



(30) [0066] [Table 2] 15 min. 30 min. 60 min. Example 1 93% 95% 96% Example 2 96%
(28)

parts of PEO [POLYCX (registered trademark) WSR-303,
manufactured by Dow] were loaded, and granulated by spraving
the spray liquid. The resulting granulated product was
dried, and 60.1 parts of the dried granulated product was
mixed with 0.3 parts of magnesium stearate to prepare mixed
powder for a modified release portion.
(2) Preparaticn of mixed powder for immediate release
portion
A spray liguld was prepared by dissolving 0.5 parts of
polyvinyipyrrolidone (PVP XKS0) in 4 parts of water while
stirring. After 0.6 parts of solifenacin succinate and 2.4
parts of mannitol were mixed and pulverized, the resulting
pulverized mixture and 6.4 parts of mannitol were loaded
into a fluidized bed granulating apparatus, and granulated
by spraying the spray liquid. The resulting granulated
product was dried, and 9.9 parts of the dried granulated
product was mixed with 0.1 parts of magnesium stearate to
‘prepare mixed powder for an immediate release portion.
(3) Takletting
The resulting mixed powder for a modified release
porticn and the resulting mixed powder for an immediate
release portion were formed intc tablets using a
multilayered rotary tabletting machine to obtain a
pharmaceutical composition (bi-layered tablets) of the
present invention.
[0063]
Comparative Example 1
(1) Preparation of mixed powder for modified release portion
A spray liquid was prepared by dissolving 1.2 parts of
macrogol 8000 in 4.8 parts of water while stirring, and
suspending 0.1 parts of previousliy pulverized ftamsulesin
hydrochloride in this solution. Inteo a fluidized bed
granulating apparatus, 8.8 parts of macrogel 8C00 and 50
parts of PEO [PCLYOX {registered trademark) WSR-3(03,
manufactured by Dow] were loaded, and granulated by sprayving
the spray ligquid. The resulting granulated product was
dried, and 60.1 parts of the dried granulated product was
mixed with 0.3 parts of magnesium stearate to prepare mixed

powcder for a modified release portion.



98% 99% Example 3 94% 96% 97% Comparative Example 1 62% 82% 88% INDUSTRIAL

APPLICABILITY [0067] (29)

(2} Preparation of mixed powder for immediate release
porticn

A spray liguid was prepared by dissolving 204 parts of
hydroxypropylmethylcellose 2910 in 1,836 parts of water
while stirring. After 340 parts cf sclifenacin succinate
and 1,360 parts of lactose were mixed and pulverized, the
resulting pulverized mixture, 2,125 parts of lactose, and
1,020 parts of corn starch were lcaded into a fluidized bed
granulating apparatus, and granulated by spraying the spray -
liguid. The resulfing granulated product was dried, and
1,188 parts of the dried granulated product was mixed with
12 parts of magnesium stearate to prepare mixed powder for
an immediate release portion.
{3} Tabletting

The resuliting mixed powder for a modified release
portion and the resulting mixed powder for an immediate
release portion were formed into tablets using an oil press
to obtain a pharmaceutical composition (bi-layered tablets)
for comparison.
[0064]
Experimental Example 2

The pharmaceutical compositions prepared in Examples 1
to 3 and Comparative Example 1 were sublected to a
disscolution test carried out in acceordance with a
dissolution test, methed 1 (basket method, 100 rpm)
described in the Japanese Pharmacopoeia. The volume of a
test fluid was 500 mL. The dissolution rates of solifenacin
after 15 minutes, 30 minutes, and 60 minutes from the
beginning of the test are shown in Table 2.
[0065]
[Table 1]

15 min. 30 min. 60 min.
Example 1 7195 8596 9494




The present invention provides a pharmaceutical composition for oral administration comprising a
modified release portion containing tamsulosin or_a pharmaceutically acceptable salt thereof, and an
immediate release portion containing solifenacin’ 8%2 pharmaceutically acceptable salt thereof. The
pharmaceutical composition of the present invention exhibits a release rate similar to those of the
current sir@glgzécgyg formulations, and thus, can be used as a formulation technique which provides a
single formulation (i.e., a combined formulation) capable of expecting pharmacological effects
equivalen{?é‘moese df the current single drug formulations.  As above, the present invention was
explained with-reference-t pqlt;bu:gl embodimentsbut nm*d'if'rcafrmjls-and‘improvements obvious to
those skilled in the art arel includeBf the scopéoof‘\'ﬁe preisent i0&¥#on. B1 CLAIMS I. A tablet for
oral admirhisgggmgugompr Sing g3o4l) a lgyer camgyising § moddgg releake portion comprising
tamsulosipora phallllab tittealt accepta pte-salt-thereof-and-a uiylllEi’ which forms a hydl’OgGL and
(2) a layet c an mme(gg?@ release poﬁﬁ%’comprisinq ffenacin or a pharmaceutically

acceptablp satkihsieeafl and a hygophilic substaggs, whergin 70§49y morg of solifenacin is dissolved
for 15 mim%}ct for-grat-administration-accorgling-toctaim-twvherein the immediate

release p rtiergiﬁ isintegrated 8A%or dissolved®Before the modited relealle portion forms a gel. 3.
The tablet for oral administration according to claim 1 or 2, wherein 85% or more of solifenacin is
dissolved for 15 minutes. 4. The tablet for oral administration according to claim 3, wherein 90% or
more of sélifenatinisdigsoRied 6P 60 Minutes. 5. The tablet for oral administration according to claim
4, wherein 79& or more of solifenacin is dissolved for 15 minutes and 90% or more of solifenacin is
dissolved for 60, minutes, 6..The tablet for oral administration arding.to claim 5, wherein 85% or
more of solifen%%?n E]} |§§§f&e %o%%%%?n%tg% §§é CSg%)%/o %r%%grg% g%#%h%éﬁ% is dissolved for 60
minutes. composition for oral administration comprising a modified

release portion containing tamsulosin or a pharmaceutically
acceptable salt thereof, and an immediate release portion
containing solifenacin or a pharmaceutically acceptable salt
thereof. The pharmaceutical composition of the present
invention exhibits a release rate similar to those of the
current single drug formulations, and thus, can be used as a
formulation technique which provides a single formulation
(i.e., a combined formulation) capable of expecting
pharmacological effects eguilvalent to those of the current
single drug formulations.

As above, the present invention was explained with
reference to particular embodiments, but modificaticons and
improvements obviocus to those skilled in the art are

inciuded in the scope of the present invention.



7. The tablet for oral administration according to any one of claims 1 to 6, wherein the hydrophilic
substance is one compound or two or more compounds selected from the group consisting of
polyethylene glycol, maltose, polyvinylpyrrolidone, and mannitol. 8. The tablet for oral administration
according to any one of claims 1 to 7, wherein the hydrophilic substance accounts for 5% by weight to
99% by weight. 9. The tablet for oral administratiéi according to any one of claims 1 to 8, wherein one
hydrophilic substance or two or more hydrophilic substances 32 selected from the group consisting of
polyethylene glycol, maltose, polyvinylpyrrolidoeﬁ mannitol are used as a binder. 10. The tablet
for oral administration according to any one of ¢claims Tto 9, wherein maimitol as the hydrophilic
substance_ lls %i%?t%lﬁfy%%{'a 1. The tabletrg)r gral administration according to any one of claims 1 to

> t . .
10, wherein the rogel- ormllr?énéso f/ﬁ?gr has %S\III%COSIW of 4000 mPa's or more in a 1% aqueous

solution (25C). 12! Thdanblerfoposaizadminibfiadionlerseopdimgtocolaimisidg whendinither a
hydrogel-formi i o] Y ted from the group consisting
RIAGLDOIMES 12,005 RANMERBINC, 8 TR AOITISLE 5%3& £ R

of polyethylene oxide, hydroxypropylmethylcell’u.ose, carboxyrnet e sodium, and a

carboxyvinyl polyider 2 i&/eT pemapiarfooramadininistiease heisor ginapisitaine linaviersia the
hydrogel-fosming,BAlNmEY iaRelatlyiene axidss: 144-aT heatepish otk adminisiationacgording to

claim 13, wherein the polyethylene oxide has a viscosity-average molecular weight of 5,000,000 or
more. 15. TiRsctabielifsraiaiadisiateehitnd 888y to any one of claims 1 to 14, wherein the

hydrogel-forming pasmer aeaciisforRmby weiaht 10 9% bywwieight il 6nlhaitableldororal

administration according to an% one of claims 1 to 15, wherein the modified release portion further

contains arPSHGHVEINHEFRIH AN St [yan o thiordi fsdvitlegiswortion forms a gel.

3. The tablet for oral administration according to claim 1 or 2, wherein 85% or more of
solifenacin is dissolved for 15 minutes. |

4. The tablet for oral administration according to claim 3, wherein 90% or more of
solifenacin is dissolved for 60 minutes.

5. The tablet for oral administration according to claim 4, wherein 70% or more of
solifenacin is dissolved for 15 minutes and 90% or more of solifenacin is dissolved for 60
minutes.

6. The tablet for oral administration according to claim 5, wherein 85% or more of
solifenacin is dissolved for 30 minutes and 90% or more of solifenacin is dissolved for 60
minutes,

7. The tablet for oral administration according to any one of claims 1 to 6, wherein the
hydrophilic substance is one compound or two or more compounds selected from the
group consisting of polyethylene glycol, maltose, polyvinylpyrrolidone, and mannitol.

8. The tablet for oral administration according to any one of claims 1 to 7, wherein the
hydrophilic substance accounts for 5% by weight to 99% by weight.

9. The tablet for oral administration according to any one of claims ! to 8, wherein one

hydrophilic substance or two or more hydrophilic substances



17. The tablet for oral administration according to claim 16, wherein the additive which allows water to
penetrate into the formulation has a solubitily such that the amount of water necessary to dissolve 1 g
of the additive is 5 mr, or less. 18. The tablet for oral administration 33 according to claim 17, wherein
the additive which allows water to penetrate into the formulation accounts for 3% by weight to 80% by
weight. 19. Use of the tablet according to any oné®f claims 1 to 18, in the manufacture of a
medicament for treating lower urinary tract symptoms associated with benign prostatic

hyperplasia,wherein the tablet is to be administered orally. 20. The tablet.for oral. administration
according tséé\{\é%%d?)ir?%% claims 1 C'Egs%fgn %?(ﬁ%}%seéllyrﬁﬁftig:\gf/%l?eraaltggfét? oi(yﬂxsykag‘gqlé%& " The

present invBAG rétateedtws a PrdFmaceutical composition for oral administration comprising a modified
release portipnreeniaifing samamiasin coa Rbadnaceutically ausapiable saliibereatagins an immediate
release portion containin g,tgrlggee%ql%lragg gfﬁpeg_rmaceuthally aqceptable salt thereof a_lnd a hydrophlllc
substance. ' the pﬁarmaceutlca? composition, the dissolution rate of each drug (in particular,
solifenacin contained in the immediate release portion) is similar to those of the current single drug
formulationsy. and¢hepbraaximum ariceniage otdrag disselytian oeashdiug (0, particianesolifenacin
contained ip the immediate Jielec?rsﬁa %rt‘i]%rg siﬁ‘ 99f°/£1g%r maoye. ;}I’rher()%org,at e pharmaceptti.cal
compositionyis agsing e formutation (Elj.e., a combine f%rmu ation) with a blo‘é\aiglﬁeélbuﬁitsy? &:mvalent to
those of thé%€Ufrtent single drug formulations.

12. The tablet for oral administration according to claim 11, wherein the hydrogel-forming

polymer is one polymer or two or more polymers selected from the group consisting of
polyethylene oxide, hydroxypropylmethylcellulose, carboxymethyleellulose sodium, and a
carboxyvinyl polymer. N

13, The tabiet for oral administration according to claim 12, wherein the hydrogel-forming
polymer is polyethylene oxide. _

14, The tablet for oral administration according to claim 13, wherein the polyethylene oxide has
a viscosity-average molecular weight of 5,000,000 or more.

15. The tablet for oral administration according to any one of claims 1 to 14, wherein the
hydrogel-forming polymer accounts for 5% by weight to 95% by weight. ‘

16. The tablet for oral administration according to any one of claims 1 to 15, wherein the
modified release portion further contains an additive which allows water to penetrate into the
formulation.

17. The tablet for oral administration according to claim 16, wherein the additive which allows
water to penetrate into the formulation has a solubitily such that the amount of water necessary to
dissolve 1 g of the additive is 5 mL or less.

18. The tablet for oral administration
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according to claim 17, wherein the additive which allows water to penetrate into the formulation
accounts for 3% by weight to 80% by weight.

19. Use of the tablet according to any one of claims 1 to 18, in the manufacture of a medicament
for treating lower urinary tract symptoms associated with benign prostatic hyperplasia,wherein

the tablet is fo be administered orally.

20. The tablet for oral administration according to any one of claims 1 to 19, which is a multi-

layered tablet.



(34)

ABSTRACT

The present invention relates to a pharmaceutical
composition for oral administration comprising a modified
release portion containing tamsulosin or a pharmaceutically
acceptable salt therecf, and an immediate release portion
containing scolifenacin or a pharmaceutically acceptable salt
thereof and a hydrophilic substance.

In the pharmaceutical composition, the dissolution rate
of each drug (in particular, solifenacin contained in the
immediate release portion) is similar to those of the
current single drug feormulations, and the maximum percentage
of drag dissclution of each drug (in particular, scolifenacin
contained in the immediate release portion) is 20% or more.
Therefore, the pharmaceutical composition is a single
formulation (i.e., a combined formulation) with a
biocavailability equivalent to those of the current single
drug formulations.



