(1) 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 médified release portion capable of controling the
release of tamsulosin, and an immediate release portion capable of rapidly releasing solifenacin.

More specifically, the present invention relat&ar t%l%,[%% ceutical composition for oral administration
comprising the modified release portion con a'r% g tamsulosin, a hydrogel-forming polymer, and a
hydrophilic base, and the immediate release portion containing solifenacin and a hydrophilic
substancey inra singte formetatiom; BACKGROUND ART [0002]  Tamsulosin is

(R)-5-(2-([2~(2- Q;%{PPF y) ] ingl-propyl)-2-:methqxy |+ namide of the following
structural oér%ﬁgg’ IS C(?r%%og&c\i}/ l\gv%%yf?r%t is%ée%@g w% as ph%?ﬁ%fgﬁgcally acceptable salts
thereof, in patent literature 1. [Chem. 1] H2NO2S

TECHNICAL FIELD
(0C0L]

The present invention relates toc 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 relates 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
sclifenacin and a hydrophilic substance, in a single

formulation.

BACKGROUND ART
[6ooz]

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

[Chem.

[0003]

Tamsulosin or its salts are known to have an activity of
blocking adrenergic receptor oia. In particular, tamsulosin
hydrochloride has an activity of blocking oy receptors in
the urethra and prostate, and is widely used as an agent for

treating dysuria asscciated with benign prostatic



H2130 [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 treatih%)dysuria associated with benign prostatic (2)
hyperplasia by reducing prostatic pressure in urethral pressure profile. It has been clinically confirmed

that tamsulgsin fygtachlorle s eflestiys in Usating lower uioan; tagt sygtoms, and thus,

tamsulosin hydrochloride is an extremely useful drug in Clinical use. Tamsulosin is placed on the
market asMarRaHFEgitstéd }t%derrﬁ?k%iﬁs\] APARC FomaxX Gedistered TratieRfifk)-inthe United States,
and Omnic¢ éregistered:trademrarkh ivEdropel f0604] = c Solifenacintis epresented sy the following
structural formyla, andsits-chemical-name is (R)-guinuclidingsyt (}in hydrochloride
1-pheny1-1,2,3,4-tetrahydrojso umo#ine-z-carbo_x late., ChemI 2] [0005 It hfls been.reported that
solifenacin'or itd' s&its Aals j:iH 3&8& etit S%Fe%?ivé%n gl Histic ac ivﬁy agalarlng mugcafinic M3
receptors, iahaicare isefiilas ae agent fop plavantihg oFerehthg tfifafrdideasedsuchias urinary
incontinenge;sine, patiakitiia in feyregenie poliakivda,anevyogenie bladger mactumnat eayresis,
unstable bg%{jgeém%éos )asm, néj %rgo%: cystitis:r SE'JPF@{YK%' §a}ses_ such as chronic obst_ru_ctlve
pulmonary diseases, chronic bronc itis, asﬁ1ma, and rhinitis; and digestive diseases such as irritable
bowel syndftmié, \spastic colitis, and diverticulitis (see patent literature 2). [0006]

Solifenacin is represented by the following structural
formula, and its chemical name 1is (R)-guinuclidin-3-yl1 (S)-

l-phenyl-1,2, 3, 4-tetrahydroisoquinoline-Z-carboxylate.
[Chem. 2]

[0005]

It has been reported that scolifenacin cor its salts have
an excellent selective antagonistic activity against
muscarinic Ms receptors, and are useful as an agent for
preventing or treating urinary diseases such as urinary
incontinence and pollakiuria in neurocgenic pollakiuria,
neurcgenic bladder, 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 ag irritable bowel syndrome, spastic colitis, and
diverticulitis ({see patent literature 2).

[0006]

In particular, solifenacin has high selectivity for M;
receptors located in the smeooth muscles, gland tissues, or
the like, in comparison with M; 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 peollakiuria, chronic obstructive



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 thé heart or the like, in particular, as an agent for
preventing or treating urinary incontinence and pollakiuria, chronic obstructive (3) pulmonary

diseases, ghrgnig, brancitis, agthma, Lpinilis; and [e like. Salifenacin ixplaged on.the market, as an

agent for treating uririary urgency, urinary frequency, and urge incontinence in overactive bladder, as
Vesicare (P8isteiéd tra @marl%‘%ﬂ%éﬁ&ﬁ?\%ésk?a@ j(?e‘b‘?ﬁel%% tradeMarks it the®Onitéd States, and
Vesicare (pegisteredbtrademark)rin Eurdpe. {0007 e n& modifiethreteaserfermeatativn containing

tamsulosin,et@ pharpaesyically accepiable. salt isknownsderexample.patent iteratures 3 and 4),
and is placed on the market as OmnlﬁéOC,AS registere téeé[ﬂemark). This é)rowdes a modified

release formAgtis Witha Bf%aogieé?ﬁﬁ bnéént oar{lpro 1[5 Co%ﬁg ﬁ%ﬁ/]e?% gﬁﬁrough ratio than that
of a conventierngmadified release YorhngdtiG. asmolified erase ferninabds hor ealy reduces the
occurrence of sige-effects sugh, as gethostatic anemia, but also is expected to increase the dose or
sustain th Sgigggy 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 tréatieWer titRaryrstt S§mpioifis haSociated Wit berigh préstatid Aypérptasia, a
pharmaceuticsit somposition-contginingdantsutdsin o8 atphasmaceutically @cceptabiel salt thereof and

solifenacin ara pharmaceutically aceeptaple;salt thereqfs mgre, seecifically,a pharpaceytical

composition for treatl%glower urinary tract symptoms associated with benign prostatic hyperplasia,
and an inveRfidrr réiafes th% 8ombiation LSBTV drugs, are disclosed (patent literature 6). [0009]
Tamsulosin or & pharmaceutically acoepltalilesiltthersofds éffevtivédr treating Vbiding symptoms and,

by contrast, selifenasinor-a pharnaceutically ageentable-saltithereof is.qliected dn: freating storage
symptomsk%r%% ;[)hqcs botr{compognds exhibit cgntrad'E:t?&/) g{@cts. Howeveg, ethe combination use of

n ona 184 relesd
both drugs unexpec{ﬁeacﬁy réSutted in ec‘iﬁi"’@“ *
formulation. The modified release formulation not conly

reduces the occurrence of side effects such as orthostatic
anemia, but alsoc is expected to increase the dose or sustain
the efficacy for a long period. Further, food effects on
blood drug concentrations can be avolded, and a high safety
profile is expected in view of drug dosing compliance
{patent literature 5}.

[0G08]

Tc treat lower urinary tract symptoms assocliated with
benign prostatic hyperplasia, a pharmaceutical composition
containing tamsulosin or a pharmaceutically acceptable salt
thereof and solifenacin or a pharmaceutically acceptable
salt thereof, more specifically, a pharmaceutical
compeosition for treating leower urinary tract symptoms
assoclated with benign precstatic hyperplasia, and an
invention relates to a combination use of both drugs, are
disclosed (patent literature &}.

[0009]

Tamsulosin or a pharmaceutically acceptable salt thereof
iz effective in treating voiding symptoms and, by contrast,
solifenacin or a pharmaceutically acceptable salt thereof Is
effected in treating storage symptcms, 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 dryg alone. [0010] Because it was confirmed that
the combination therapy using tamsulosin or a ph E|f aceutically acceptable salt thereof and
solifenacin or a pharmaceutically acceptable salt thereof was clinically effective in treating lower

urinary tragt, symptors,assegiated with, benign prostatic hypesplasia,itis desirgd to provide the
medical field with a combined formulation (i.e., a single formulation) containing both drugs to improve
drug dosiftFETRpRance: AT &fHodTREntof the Jc%?ﬁkﬁne%y frmifition 6r ERfERHty Exdibiting the
effects obtairdble by theg tenibimationstise; while maintasinmgdhe desrezzed occurrence of side effects
and the sustainment of efficacies, a combined formulation of a modified release formulation containing
tamsulosin with_an ordinar%/tforrgula(t:ign égn I%rggedri%t% rgp}agse éor@url%tjcon% nco%aég%g solifenacin may
be proposed. o%vce%%?,%ecauge%he dl?ug 5ISSO|UEOI’] rates in Both formulations are different from each
other, eveRsitich & ftitjle forhiulatiors(i R anBxembiAed lokimuftidn} i grepafed-from both

formulations,dt-iscdesined that the-drug releasing rate: ineach formulation coatained irethe single

formulation i potmueh affegted. CITATION LIST PATENT LITERATLRE [0014] [patent terature 1
u

Japanese Unexaminéd Patent Publication (Kokai) No. 56-110665 [patent litérature 2] U.S. Patent No.
6,017,9271EdMEPordiRG to B aBBRaPIIIcatoR NI WBO6ZR0 189 [Fatehtiftérsture 3]
Internatioria) Pubti¢ationaNo: WA/ 064l fpatert literature 4] titernationakRubilicationNag. b

W02004/078212, Ipatent iteralure 5] kS Patent ApplicalionPublication 2005-0100603 (5) [patent

erature ] \itemational puplication No, 030031013640 SUMMARY QT INYENTION 4,

an embodiment ¢f the combined feormulation for efficiently
exhibiting the effects obtainable by the combkinaticn use,
while maintaining the decreased occurrence of side effects
and the sustainment of efficaciles, a combined formulation of
a modified release formulation containing tamsulosin with an
ordinary formulaticn {an immediate release formulatiocn)
containing solifenacin may be proposed. However, because
the drug dissolution rates in both formulations are
different from each other, even when a single formulation
{(i.e., the combined forumulation) is prepared from both
formulations, it is desired that the drug releasing rate in
each formulation contained in the single formulation is not

much affected.
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2005~0100603



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 (b?dduct name), to prepare a single formulation (i.e., a
combined formulation) (Comparative Example 1 described below).  More specifically, bi-layered

tablets consisting of 3 madfied relegse portion containing tamsylosin, polyetpylene oxide,

polyethylene glycol, and magnesium Stearate, and an immediate release portion containing
solifenacir': 8§e/,0(90$ﬁ %@arch, hydroxypropylmethylcellulose, and magnesium stearate were
prepared. A dissolution test was carried out using the obtained bi-layered tablets to unexpectedly find:
[1] that thesdisselption ratepfsetifenacin was decreased, and was less than 85% for 30 minutes, and
[2] that the maximum_percentage of solifenacin dissolution was less than 90%. When the dissolution
rate or thgT @l%%lbe%a%n%ﬁgg of solifenacin dissolution is decreased, it is concerned that a
decreased[&ilability in the living body, i.e., bioavailability, will be caused and, as a resullt,

pharmacologicatieffegtsequivalenttothose obtained by the:gembinationdise:ofdhie eurrent
formulations (single drug formulations) canpat be obtained bj f the present invention
is to provide t %Q%Ed%a%ﬁ%é%ﬁifh ééﬁ%%?ogr?nluﬁi%n (apgoér%%#%dr%?%ﬁlaﬁ%%%cogmrﬁ% |ﬁ§[]a modified
release porion cafthftirg TemEabsin dhtfart fimedidte PeIEaSe pBrtfdorrShtdinfiy Soliféhacin, more
specifically, 1} tosprovigena single fortmutationd@2conibined farmulatien) havingedissalution rates of

both drugs,(in padicklar,.a dissolyfiop;rate of solifenacin insthe immediate.rejease (6) portion) similar

to those of the current single drug formulations, and (2) to provide a single formulation (a combined

formulation- ARG ﬁHerﬁuﬁ?ﬁ%@ﬁta]geg%?%%ﬁigﬁeﬁ%ﬁh drugs (in particular, a maximum
percentage of Sétifemasiredissalatidnd in thelimmediatedreledsegiortiowyrsfig0% vt mdrezand having a
bioavailabityzeguivalenttothoseof the surrent-single dryg farrulations. SQUUHON FO-RBROBLEM

oxide, polyethylene glycol, and magnesium stearate, and an

immediate release portion containing solifenacin, lactose,

corn starch, hydroxypropylmethylcellulose, and magnesium

stearate were prepared. A dissolution test was carried out

using the obtained bi-layered tablets to unexpectedly find:

[1] that the dissolution rate ¢f solifenacin was decreased,

and was less than 85% for 30 minutes, and

[2] that the maximum percentage of solifenacin dissclution

was less than 90%.

When the dissolution rate or the maximum percentage of
solifenacin disscolution is decreased, it 1s concerned that a
decreased availability in the living body, i.e.,
bicavailability, will be caused and, as a result,
pharmacological effects eguivalent to those obtained by the
combination use of the current formulations (single drug
formulations) cannot be cbhbtained.

00137

An cbject of the present invention is to provide the
medical field with a single formulation (a combined
formulation) comprising a modified release portion
containing tamsulosin and an immediate release portion
containing solifenacin, more specifically, (1} to provide a
single formulation {a combined formulation) having
dissclution rates of both drugs (in particular, a

dissoluticn rate of sclifenacin in the immediate release



[0014] The above results, i.e., the delay of the dissolution 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 th @blubility of solifenacin in water is 610 mg/mL, and
thus, solifenacin is classified into water-soluble substances in accordance with the expression of

solubility ggrglg%qli)n the Japanese Pg}%@gcggo%ig@agg further, @gn%ir%ergﬁ@ulation [Vesicare

(registered trademark)| has been designed as an immediate release formulation- [0015] Asa

difference i i diirgiintentih the fiving body betweert af Hoifishabdn bf thebi-lafered tablet and
an administrationrefeeaChrformealation (singleldragriesmutation): itcantsepeinted out that the modified

release pogtians isiclose to the immedigte,rplease portion,; and Hws, solifenacipdissolved from the
immediate release portion xists}l| ar the modified rjﬁlegse ortion ontai%%rrg%anqther drug. In
i

n .
particular, 198 TRexpE&ed that thers 85 possibifity that water-+Soltibfe” atin‘is dissolved and
incorporatée irité the piodifiatieledsePfirtion contdningrachydrvgalicfofming polymer. [0016] The

disintegration-tirags of immediate gelease single druthfesmulations swhighase €ogipased of the same
components as tt}%sg Qflrgi%(ledrpowders for an immediate release portion (7) prepared in Examples 1
to 3 and Comp%ratlvemlgxampfé T 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 componemsqsolifenacinplaetose, corn starch, hydroxypropylmethylcellulose, and magnesium
stearate) ag;ot@jlggq of the current formulation shown as the mixed powder for an immediate release

portion described in Comparative Example 1 in these Figures were used, this formulation exhibited

rapid disintegrafiof aRl FaFid"drag refease : Fhis rebdit Was WrentRSmIhSESHHE SHigle formulation
(combined#fatmulafiony; ahficthas, ithefresult bhthehilayeretirtadl et Aslthe sivgle farmulation (combined

formulation)awas reyarkabhunexpecift: percentage of solifenacin

dissolution, were remarkably unexpected for the present
inventors, because the solubility of solifenacin in water is
€10 mg/mL, and thus, sclifenacin is classified into water-
soluble substances in accordance with the expression of
solubility described in the Japanese Pharmaccpoeia, 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 administration 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 immedliate release porticn,
and thus, solifenacin dissolved from the immediate release
portion exists near the modified release portion containing
another drug.

In particular, it is unexpected that there is a
possibility that water-"soluble” scolifenacin is dissolved
and incorporated into the modified release porticn
containing a hydregel-forming polymer.

[0016]

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 portion



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 invehtion. [0017] The present invention provides: [1] a
pharmaceutical composition for oral administration comprising (1) a modified release portion

comprisin%gaé‘gggggfn o %@éﬂ{maecéeuiicglg/ %Q%Qp&algjgﬁg thereof, aﬂga@ ap immediate release

portion comprising solifenacin or a pharmaceutically acceptable salt thereof'and a hydrophilic

substanceS 8 Fthe St thrRat8titicd ToRTITsition-or ofdadiiiRietration of fiiiFhereirt fife immediate
release pottien s$rdisintegrateskand/oedissolved beforenthe dicdike d releasepaortiog ferms a gel; [3]

the pharmaceytical, compgsition Jor,oral admynistration gf Lok (2], wherein ¥A%sarjmore of solifenacin
is dissolved for 15 minuteﬁ;séffoype pharmaceutical composition for oral administration of [3], wherein
IS dis

90% or more Bt SofifenAci fssolved for 6 arﬁ?h%?@s’; [%?fﬁré &J%aarﬁwca eutical composition for oral
administrafitf of FAIPWRBERINT 0% OF More P Sblifepacintis disssived fort 8 85 einatés and 90% or
mdore of SOleﬁﬂ?élifb]iﬁ digsolved-fas60 mﬁmﬁasgalf%ﬁ] the @h@ﬁmacﬁ@tigafbc@m&@s:iti@aaw@fal
administration of [5]. rei % or more of solifenacin is dissolved for inute 90% or more
of solifenagi%glsg iSO ve%a%%gg m i%%%easg;g[ ﬁiﬁet|%"r%}rmaaecse%t?cj'fa%?c%m—L %os%lt%clﬁ% %%%?éag%ministration of
any one of IFRP[ET, whereir-tHeSiydrophilie Substafice #$6ne EBrmpotRdY two of More compounds
selected frephthieigredp consisting of polyetiaidne: glyadl, naltbse dpalyvinglpyerekdonel rang mannitol;

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

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

[0017]

The present invention provides:

{1] a pharmaceutical composition for oral administration
comprising (1) & modified release portion comprising
tamsulosin or a pharmaceutically acceptable salt therecof,
and {2} an immediate release portion comprising solifenacin
or a pharmaceutically acceptable salt therecf and a
hydrophilic substance:;

[2] The pharmaceutical compogition for cral administration
of [1], wherein the immediate release portion is
disintegrated and/cr dissolved befcore the modified release
portion forms a gel;

[3] the pharmaceutical composition for oral administration
of [1] oxr [2], wherein 70% or more of solifenacin is
dissolved fcocr 15 minutes;

[4] the pharmaceutical composition for oral administration
of [3], wherein 90% or more of szolifenacin is dissolved for
60 minutes;

[5] the pharmaceutical composition for coral administration
cf [4], wherein 70% or more of sclifenacin is dissolved for



[8] the pharmaceutical composition for oral administration of any one of [1] to [7], wherein the
hydrophilic substance accounts for 5% by weight to 99% by weight; [9] the pharmaceutical
composition for oral administration of any one of [iﬁo [8], wherein one hydrophilic substance or two or
more hydrophilic substances selected from the group consisting of polyethylene glycol, maltose,

polyvinylpyiollone. 8ad manritol are.used as abiader; d10Lhe, pharmaceutial compgition for oral

administration of any one of [1] to [9], wherein mannitol as the hydrophilic substance is used as a filler;
[11] the ph%@nﬂ&@ réat composition for oral administration of any one of [1] to [10], wherein the
modified reléase pertipnecomaias aipaymeemitich foims ahydrogel] [42theipharatacentical
compositigg:for gral adminisiration of Ll 1] wherein the, hydrogel-forming palymer ag aqyjscosity of
4000 mPa?s or more in a 1% a%:égous solution (25'0); L;Lg%the Cp,harmaceutlcal compogition for oral
administration Bt {12157 h&fsh the hydrogFforiing polymer i 6he polyret SHwsor Mdre polymers
selected fréfh thergro@p consisting of polyethylene oxide, hydroxypropylmethylcellulose,
carlbogyme[thylceuwﬁwﬁ]@ddﬁ% @@ﬂ? @a@%yxfifgylcmmmg;sr[wme aﬂaﬂiﬁ@mgz@&@mp]osk:tion for
oral adminjstration of [13 in the rogel-forming er is polyethylene oxide; [15] the
pharmaceSt%ca?%gm%%%iti%ﬁl f(fr5 ira?gd%ﬂiét?geﬁgﬁ of {14 ,gw rg} f:llr?ﬂg&ib/{é"t yyfénseh('%xslgg %ég a
viscosity-averatje® (9 MBeelfar WeiGHCof 000,000 FR6re {E6 ithé SHarmatstiicat eéBmposition for

oral administrationcofany oneref (2] o154 tihdrein:the hydrdgelsarming golymer accounts for 5% by
weight to % Wi"%’x‘?% 'ﬂ}glg@&@r%%ggln(‘i%gsition for oral administration of any one of [1]

to [16], wherein the maodified release pqrtion further contains an additive which allows water to
peneUaKH%ﬁ;ﬂﬁ?ﬁwﬁﬁﬁﬁ%ﬁ?eutlca‘ composition for oral administration
of any one of [1] to [7], wherein the hydrophilic substance

accounts for 5% by weight to 99% by weight:

[2] the pharmaceutical compositicn for oral administration
of any one of [1l] to [8], wherein one hydrophilic substance
or two or more hydrophilic substances selected from the
group consisting of polyethylene glycol, maltose,
polyvinylpyrrolideone, and mannitol are used as a binder;
[10] the phermaceutical composition for oral administration
of any one of [1] to [9], wherein mannitol as the
hydrophilic substance isg used as a f£iller;

[11] the pharmaceutical composition feor 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 coral administration

£

of [1ll, wherein the hydrogel-forming polymer has a
viscosity of 4000 mPa-s or more in a 1% agueous solution
(25°C)»

[13] the pharmaceutical composition for oral administration
of [12], wherein the hvydrogel-forming polymer is one polymer
or two or more polymers selected from the group consisting
cf polyethylene oxide, hydroxypropylmethylcellulose,
carboxymethylcelluleose sodium, and a carboxyvinyl polymer:
[14] the pharmaceutical composition for oral administration
of [13], wherein the hydrogel-forming polymer is
polyethylene oxide;

[12] tThe pharmaceutical composition for oral administration

cf [14], wherein polyethylene oxide hasgs a visccesity~average



[18] the pharmaceutical composition for oral administration of [17], wherein the additive which allows
water to penetrate into the formulation has a solubility such that the amount of water necessary to
dissolve 1 g of the additive is 5 mL or less; [19] tHe ﬁ)harmaceutical composition for oral administration
of [18], wherein the additive which allows water to penetrate into the formulation accounts for 3% by

weight to %O%ebé/u\ﬁ/%igh% o %1 {heoph%rn&%({je%iggl %q;nglgsitéqn for oral administration of any one of [1]
to [19], whichi is a harmacetutical compasition for t(eating"ioy(/er urinary tract symptoms associated
with benign bfdstatie hyBefasis dnf 1] B8 BRErTaButicacorisosition ot oral dtiministration of
any one ofJ1] tmf20}nahergin the pharfiateutical composition is actablet JADVANTAGEOUS
EFFECTS QR @Q{E'\QAE’%L@QQ%O r The presentinvention proyides a,,d@hgﬁrg{@ceutlcal composition for

oral adminlrgtra on comprising a mod,hjgd rgleasgégorttonﬁcoptaning tamsu osjr! ora ghgrqaceutically
acceptable! 4t thetgof and ainmediate fEld&&Eportioh containing sofifélacin‘ora phafmaceutically
acceptablessalt thereof: Thé pharmaceutical cowiposition dfitike prabent fventios #ds a drug release
similar to that.of.eachssingledrug fermulation, angdthus; a single formulation cambined-formulation)
capable of ex egtingghgmg%colg icgg@‘;el;gtgggg¥yalent to those of the single drug formulations can
be provided “Farthér; it isréxpegté to improve drug’dosing compliance, because the number of the
formulations.to]bé g0y ademiristeréd isidecteassy BRIEF DRSCRIPTIGNOI BPRAWINGS [0019]
[Fig. 1] Figyre i a graph showingthe-disintegration.times of immediate £elease single drug
formulations, yhich ate crpposed obifie, sarme comnohents as.inose pf mixed powggrs for an.
immediateTéleass portion prepared in ExampILes 1 to 3 of the present invention and Comparative
Exanuﬂel?hﬁﬂﬁ%ﬁﬁﬂy.Of water necessary to disscolve 1 g of the

additive is 5 mlL or less;

[19) the pharmaceutical composition for oral administration

of [18}, wherein the additive which allows water to

penetrate into the formulation accounts for 3% by welght to

80% by weight;

(201 the pharmaceutical composition for oral administration

of any one of [1] te [19], which is a pharmaceutical

composition for treating lower urinary tTract symptoms

associated with benlgn prostatic hyperplasia; and

i21] the pharmaceutical composition for oral administration

of any one of [1] to [20], wherein the pharmaceutical

composition i1s a tablet.

ADVANTAGEQUS EFFECTS COF INVENTICN
(0018

The present invention provides a pharmaceutical
composition for oral administration comprising a medified
release portion containing tamsulosin or a pharmaceutically
scceptable salt thereof, and an immediate 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 sxpecting pharmacological effects
equivalent to those of the single drug formulations can be
B

provided. urther, 1t is expected to improve drug dosing

compliance, because the number of the formulations to be



[Fig. 2] Figure 2 is a graph showing the drug release profiles of the immediate release single drug
formulations, which are composed of the same c?mEPonents as those of mixed powders for an
immediate release portion prepared in Examples d 3 of the present invention and Comparative
Example 1, respectively. [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 immediate release single drug

formulation shown in Figure 1, and the drug release from each immediate release single drug
formulatioB BhBWniA Figuire2, Ghe (imedhaté ¥elease single drug formulation composed of the same
components as ¢hose of the mixed powder for an immediate release portion prepared in Comparative
Example 1 %xhibiﬁirapFiq disinte rationéand faggid qlru% relea%%gn (\]ggg:h r}@g d}ssg%tirgn was
completed[fb%% inutes. as well'as the'infméfiate réieés%gsingle rug]formt?iaﬁons composed of the
same compoheftsds tHosedtahe niixdd: perdeis dr andmuiediatereleasé PortorPiepared in
Examplesd-te Zdngpectivelys «Withseaspestiadbasingle formidationsqeombiner formulations), as
shown in Eigure 3, although the j diate rele in g for i xhjbited the same rapid
disintegrat?ogr%!I g?r?%%hg] ggm%?aﬁ@s%%é |t%/, gv%%%%s% u%l%%%ﬁ%éﬁr?a%}%%gsgggsgﬁed and incorporated
into the m&EREE r&18ase portiorCdorftaminy & B§afogelfSiing Polmer Cirmafe flrarffaceutical

compositiaixprepaced. Comparative Example 1, and surprisingly the drug release rate did not reach

90%, and the;complete gryg release;was nggggﬁergggw@gé'CB{gTQN%OEf@éQQQIMENTS [0021]
Embodiments of the present invention will be explained he.relnzflfter. t%e terml”sm%le drug
formulatioRF&5 AS&d hEfeif Hiearbt eHEDRAGHFSHa foraILion SR RHE 8, ™ The term

"combinedfobmilation” asruseddreif i$ hisovafarediras single 3ernidlatien"e and-maédhs an
embodimeatohia fernpuatien CoRtamning buo o& mfedrggs initbe fermagyatien: The term "combined
e S LD e el e ol e o5 e

Example 1, respectively.

[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
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 formulation composed of the same components as those of
the mixed powder for an immediate release portion prepared
in Comparative Example 1 exhibited rapid disintegration, and
rapld 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 immediate release portion prepared in
Examples 1 to 3, respectively.

With respect to the single formulaticns (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 intce the modified

release portion containing a hydrogel-forming polymer, in



[0022] The term "modified release portion" as used herein means an embodiment contained in the
single formulation, and a portion which controls the release of the drug.  The term "immediate
release portion" as used herein means an embodifrent contained in the single formulation, and a
portion which rapidly releases the drug from the pharmaceutical composition (in the case of a "soluble”

drug, “relegse” Ras almast the same.meanings;as,"dissglutiony). ¢ o [Ne term, maxj

percentage of

dissolution™ as used herein means the percentage of dissolution when a dissolution rate of the drug
from the pharfa€eRiEaPESMPOSHtiBN Te&ctes s plté&d fifa BfSsBlUtion tBsturidi? predétérmined
conditionszj0023}e ckhespkarmnatewticalCompasitiers forotal@grinistration of the present invention
will be explained hereinafter. ~ Tamsulosin or a pharmaceutically acceptable salt thereof, which may
be used in the present invention, is easily available by preparing it in accordance with the methods

described 3P 56116865 and IB 621 ﬁ@éz or modified methods thereof. (12) [0024]

Tamsulosin®aniform pharmaceutically acceptable salts with various inorganic and organic acids.

These pharmaceutisally.acceptablegalis sraybe used e the: present inveatien: fExamyles of the salts
include 53}}%}4@@{29 anic acids such as hydrochloric acid, sulfuric acid, and phosphoric acid; salts

Ny

with organic'acids such as fumaric acid, malic acid, citric acid, and succinic acid; salts with alkali
metals such asSo8iurf 8hd potassitmaand saksWithtalkalreart niet&ls sueh a5 cdlGdm™and
magnesiumnTaJﬁtscbﬂﬁsj@hydmﬁhk)riﬂ@mnay@eweddnmﬁheimquﬂmem These saI'Fs can be
prepared by a cogveptignalmethod, [0025], ., The.dosenof famsylogin,er.a phatgaceutically

acceptable salt thereof may be appropriately determined for each patient in accordance with, for

example, the 1806t adinitifstrationd Symptois bf & tidkase 2t dyeard tHe §8¢°6FaBatiént to be
treated, orchie diké cWhehetanrsulasim hydrothiprideds oraliyadmidisteredto anedult, the daily dose is

approximatelyQ.1 mg t0,1.6 mgas-dberctive ingradient and:is graly-administered-once a day.

formuletion containing functionally different

subformulations such as the modified release porticon and the

immediate release portion in the present invention.
(00227

The term "modified release porticn” as used herein means

an embodiment contained in the single formulation, and a

portion which controls the release of the drug.

The term "immediate release portion” as used herein

means an embodiment contained in the single formulation,

a portion which rapidly releases the drug from the

and

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

dissolution rate of the drug from the pharmaceutical

composition rsaches a plateau in a dissclution test under

predetermined conditions.
[0023]

The pharmaceutical composgition for oral administration

of the present invention will be explained hereinafter.
Tamsulosin cr a pharmaceutically acceptable salt
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.



[0026] Solifenacin or a pharmaceutically acceptable salt thereof, which may be used in the present
invention, is easily available by preparing it in ac?ﬁr;éjance with the method described in WO 96/20194,
or a modified method thereof. [0027] Solifenac én forms pharmaceutically acceptable salts with
various inorganic and organic acids. These pharmaceutically acceptable salts may be used in the
presentin %Qﬁ Examples of the salts include acid addition salts with mineral acids such as
hydrochloric acid, hydrobromic acid, hydriodic acid, sulfuric acid, nitric acid, ar}r?d phasphoric acid; and

acid addition salt&With-Bryahi€ aPRidS It HSFORAICELd, Heetid adid progionic atid: ‘oxalic acid,
malonic acid,t$ucciic aciel, furmade acid, avaleic awid actizc@cid malicigsid, citric acid, (13) tartaric
acid, carbopig agidh pigric-acid y,mgthanesyifonic agid; ethapesylonis agid, angrglutamis agtd.
Solifenacin succinate may be us d@ig aongtré?lr emgg%igneint. 'Iihecfe ssaétf can beﬁBrepared by a

conventioﬁﬁ‘?ﬁ&%a?ﬁ)oz fam &°dose of solifériacin of 4 pHaF%maceu %am} acceptable salt thereof

may be apbrepriRaldetcinined f6Feach patibiftii heedrdance hithSfok Bxaiplé the route of
administragion, syapiems-eta disease sthetagesand the-sexafa patient te bertreated, or the like.

When solifenacin.succinate is.arally adminjsteted 1o anachl, the.daly doses approximately 0.01
mg/kg to 1%(5 mgfk a ’ Y Ly ;

g as the active ingredient, and is administered once or divided into twaq to four doses

per day. AREraEvEly Clvheh fEis inffalehotisRFadm st A B arfaduIe Bé 85565% 0.82 glkg/dose to
10 mg/kg/desk; aindithe doskads adernistered bate osseeraktimas perdayr{0029]  The content of

each drug,is, not-particularly limited, $9 Jong as it is ap effective.gmount. iz dhe realmentar prevention.
The contentg%f eé:l,ch drug per formulatiqn is, for e@mple, 85% bé{ \%/eight or Iesg Q% b{_;/lweight or less
as anothePMBodTEht - 5096 15 Wefght of 1688 s StiIPATSthé EmBSdifent “and 10% by weight or

less as stilhanothér embodiment. [0030]  The "modified release portion" in the present invention
comprises tamsglosin or a pharmaceutically acceptable salt thereof, a hydrogel-forming polymer

(nereinafter somelimes Ieferrec10.as,n polyme which forms. s hydregel)-and.a hygrophiic base
(hereinafter sometimes feferred 10 @ an a élltive which allows water to penetrate into the formulation).
The "modifiéd Fel63$E BEition® ¥ BEfifsdFRsRI-4S 8 PorfiGimWAeR hd péint &Rdwing a percentage

of drug disselutien of 50%: froprtherpharmaceytidal coayzosition,is fiom Bdoues tof15 hours from the
beginning glyg Aissolufion tegt, %@sﬂswﬂgn@tﬁ% is carried autipacerdance witha dissolution
test, method_2 (paddle method, 50 rpm to 200 rpm) describ d in the Jﬁganese ,

of a2 patilent to be treated, of the like. When tamsulosin

hydrochloride is orally administered to an adult, the daily

dose is approximately 0.1 mg to 1.6 mg as the active

ingredient, and is orally administered once a day.

[0026]

Solifenacin or a pharmaceutically acceptable salt
thereof, which may be used in the present invention, 1is
easily available by preparing it in accerdance with the
methcd described in WO 96/20194, cr a modified methed
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, propilonic
acid, oxalic acid, malonic acid, succinic acid, fumaric

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



(14) Pharmacopoeia, or a dissolution test carried out in accordance with a dissolution test, method 1
(basket method, 50 rpm to 200 rpm) described in the Japanese Pharmacopoeia. [0031] The
hydrogel-forming polymer, which may be used in(thg)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 cqmpletely gelled formulation against the matilty of the digestive tract aegompanied by food

digestion, and migrate the gelled formulation to the colon in the lower digestive tract while maintaining
the shape 15 acer@it BRERE AL THCh T bFel-RRTING POTMer £Fdimer Raving™H AighViscosity at
the time ofgelting:; ssuehrasya ipelynserdviim aaiscosity ofA0QG mRe:$ or more $ri asBEbagueous solution

at 25C, may:be ysed- {0032} 4 Jhe-propertiesof a-palymer areydependent on its molecular weight,
and a polymer%v%jh a higher molecular weight is preferable as the hydrogel-forming polymer, which

may be uségq e present invention. Examples of the polymer with a higher molecular weight include
polyethylene oxideewith zh aferage Mslseganweight of B0V G MBI, arP&vErA§e Pdlecular

weight of %000,0000F saererinanathergiabediment, an average melecular weight of 5,000,000 to
8,000,000 in still another embodi%g@té and.an average mole(i[%lar Wei héﬁglgé)ogfooo to 8,000,000 in
y

still anothé)raenﬁ“ggtfmjérﬁt.a[%gﬁ khmpl%lstd the pg_lyéranxearr?r%)c ude: polyethylene oxide (PEO) [for

example, profilBtidmas iPslyox VSRS @ivefads fiofetitar Wisightd 8, 08ER000: Vistosity:
10000-15000 mPa:s ({1890 aqueoks solttionat 256Y), BolyaxiWSR-308<averag e frolectilar

weight:7,000,000; visgosity: /pQ9:10000mpa.s- (126 aqugous, salyfion at 25¢)), POVPX SR
Coagulant (average malecular weight; 5,000,000, viscosity: 5500-7500 mPa.s g[he same as above)),
rdrb‘%/;

each mandfacfied B3 BGVE hydroxyp rﬁ&h@%eﬁ&%s@%ﬁﬁ/lé)ﬁf&ké%(a ed Jproduct (15)
names, Métolpsed0SH 100000 (viscosity.r4100=5680 mRas (0% dguésissisdlution &W20G), and
Metolose 905H30000.(iscosity-25000:35000,mPaks1(2% aaugous:saldtionat-20Ghceachy
manufactured by Shin-Etou chemical €g., Lid, sarboxymethyleelliose sedium (EMG N [for
example, pro&uc names, Sunrose F VIC (average molecular Welgﬂn: 4 8 8 Viscosity:
8000-12000mbPa/siEse safietad Bove)F CandHEEDAICEE SEY00averafeTndREdlar weight:
1,560,000t imes per day.

[0029]

The content of each drug is nct particularly limited, so
long as it is an effective amount for the treatment or
prevention. The content of each drug per formulation is,
for example, 85% by weight or less, 80% by welght or less as
another embodiment, 50% by weight or less as stlill another
embodiment, and 10% by weight or less as still ancther
embodiment.

00307

The "modified release portion”™ in the present invention
comprises tamsulosin or a pharmaceutically acceptable salt
thereof, a hydrogel-forming polymer (hereinafter sometimes
referred to as a polymer which forms a hydregel), 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 dissclution of 50% from the pharmaceutical
composgition is from 3 hours to 15 hours from the beginning
of a dissoluticon test, when the dissolution test 1s carried
out in accordance with a dissolution test, method 2 {paddle

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



viscosity: 4000-5000 mPaLs (the same as above)), manufactured by Daicel chemical Industries, Ltd.];
and carboxyvinyl polymers (for example, Carbopol 940 (average molecular weight: approximately
2,500,000), manufactured by B. F. GoodRich Ché?ﬁ%éal)]. Polyethylene oxide may be used in another
embodiment. [0034] These hydrogel-forming polymers may be used alone, or as an appropriate

combinatigh, oL o.QLmore thelgot, Wihen wa,of pore polymers having.a visgasity of an average

r
molecular weight beyond the above-mentioned specific ranges are mixed, and the resulting mixture
has the sahié PIGHEMES Withih theSheefittahgss, kA& mixtird bPthelpdiyarists Meiubad in the
hydrogel-féfmingrpotymersiwhich may beiseddn the presedt pweatien {D835k cckwrelease a drug in
the colon foq)lggman, it is preferable that part of the gelled formulation remains in the colon after at
least 6 to hourﬁﬁpreferab% 12 hours or more, from the administration of the formulation. The

preparation of & RYdrog e r%%n“gffb?w]é;cio?lmﬁﬁ subl'propetties varies sceordingts the size of
the formulatiers ¢hé kindvefgolymers, properties vf adrlg and ahiadditve thae allows water to

penetrate into thesfasmuation; the cantentssthetaaf ~ard the likes Fora formulation ©£600 mg or less
per tablet, the content of the hydrogel-forming palymer with respect to the weight of the formulation is,
for exampl“é],'rg(f—% 8§ \A%?éhﬁljtg‘%*.:»())g %?/twg}aﬁtr?%% Xpré’%?ab )9 1096 by%vhe? rﬁft%g@f)%/o by weight in
another eriBB#RfSHE, ahd thel Cohtértatthe hiafogeldarnding Pofymstiwith réspett to'the weight of the
modified relegse pottion-isator example,= (16 0% byweightitoL59 by weight, mhdpreferably 15% by

weight to 9Q by weight in another. embodiment, The coptent, et formwllation s preferaply 40 mg or

more, and 60 mg or more in another embodiment. When the content is lower than these values, there
is a possibilft§ that'utiiceMEttaned FeieSE iSShdtathieved, G6é 16 efosich it'the digéstive tract for
a long time.{6036]d r Jdweladditive. whigtraliovwes waterto benetratesntohesormaglation (also referred to

as "hydrophilic-baser), which may.he,used in;theipregentinvention, is pelparteular imited, so long as
it is a substance capa I%gf %%%rtiﬂ%éto therformulatlon, the {eg/ature which ensures Bgn%t{ation of

water into the formtitatioR’ Examples of't?lechy(fpgﬁ:helIi(fL base includ & Substance évmg a solubility

such that the dmourit vf Waterssebessary to dissolve 1 g of the hydrophilic base at 205C is 5 mL or
less, and 4 mi-3oriless in another embodiment. When the hydrophilic base has a higher solubility to

Pychophiic base Relide Wator couBle o Ete, SUch a6 PUSSTIENS lybol [DEG: for example.
product ndRfe<SPEE 40 PEE 1500 PEG IOOTTPECE0AD, And PEC2000b maritfactured by NOF
Corporationy]; ghd polyvingpsralidonedBVEL forrexdmyple, Ipréductimame VP80 (wianufactured by
BASF)I, may be used in the present invention. Examples of the

polymer with a higher molecular weight include polyethylene

oxide with an average molecular welight of 5,000,000 or more,

an average molecular weight of 7,000,000 or more in another

embodiment, an average molecular weight cf 5,000,000 to

8,000,000 in still ancther embodiment, and an average

molecular weight of 7,000,000 to 8,000,000 in still another

embodiment.

(003317

Examples of the polymer include:

polyethylene oxide (PEQO) [for example, product names, Polyox

WSR-308 (average molecular weight: 8,000,000, viscosity:

10000-15000 mPa-s (1% agueous solution at 25°C)), Polyox

WSR-303 (average molecular weight:7,000,000, viscosity:

7500-10000 mPa-s (1% agueous solution at 25°C)), Polyox WSR
Cocagulant (average molecular weight: 5,000,000, viscosity:
5500-7500 mPa-s {the same as above) ), each manufactured by
Dow] ;

hydroxypropylmethylcellulose (HPMC) [for examples, product



sugar alcohols, such as D-sorbitol and xylitol; saccharides, such as sucrose, anhydrous maltose,
O-fructose, dextran (for example, Dextran 40), angl %x}cose; surfactants, such as polyoxyethylene
polyoxypropylene glycol [for example, Pluronic F éL anufactured by Asahi Denka and the like)];
salts, such as sodium chloride and magnesium chloride; organic acids, such as citric acid and tartaric
acid; aTin@@@%, sm@;@i@&gia@ @q@l@@mﬁ% gggﬂ%agbygvrpgm?w% éold %ﬂ@iaogsqct@rédesﬁ such
as meglumine. In another embodiment, R PVP, D-sorbito ike may be used. These
hydrophilicabqfsee%urﬁa? %euﬁcszé%nalglﬁerggr aléf Qir’\ a%%(rjop%%%ﬁ(ﬁ)ecgrg%ma iglpl%of two or more thereof.
[0037] Thacdntertof the AydrophiitBaselmay vanF aécording to vafivts factéis, such as properties
(solubility, tierapeyticeffectramnd the-like)andgomentrofardrugs sekibdity of-the, hydrephilic base,

properties gt e iyaagl fenpnapolmercpndtionapt.asLbiagde headministernd gnd ne like, but

an amount in which gelling is almaost cmletely achieved during the retention of the formulation in the
[

upper digeSfVE fractis preffret Adetehtionftihié 3¥ 4 dig ‘ﬁ?ﬁaeaﬁpﬁ?rjcﬁ&és‘tivééztpa& Varies
according toispecies-gnd dNiduals Cbutthese aftehadmimistratioreinadogs;andchumans are

approximaiely 240uss and apprximalely 41103, heurs, espgetively (B Jo&lin. Pharmac., (1988) 26,
435-443]. In humans, the ESI,E Nt agge r]_:I)erop?Tilic base is preferably an amount in which gelling of
the formulationig afmdst ¢o ?Ie chifeved afte? % 5B oS ffom e Administration thereof. The
content is, ferexaniple ragproxXinvateie3v e weitht td 80%sHy-weight kapproximatély 3% by weight to
60% by Wei@htﬂazapomwp;]r@mq}m@gg) Wi ﬁe%ﬁlﬁﬂ@ﬁ wedgbb@fotheg@r?nulaﬁ@mﬁ@w forhexample,
approxima % by weight to 80% by weight roxim %.hy weight to 60% eight in
e o B e Db S B R
hydrophilicEsubStaricewhich Fofms the dhimediaterelssse eriich Userinthe préseht#vention is not
particularlyilimited; iSodengasdhe imntediate release portion can be disintegrated and/or dissolved. In
another e%@?nt, The hydrophilic substance is not particularly limited, so long as the immediate
release portion can be almast completely disintegrated before the modified release portion forms a gel.

The state "almoSt Sotfiptetely 85 bé Yetedtad Br udbswier tHeehydi 5 phific S0Bstante Ihich forms
the matrix efthedpmegdiatetrel easecgortion is:almfosticompletelydisintegrated. vistélyrurider the
dissolutiondest,conditons, hbe state, akgost cemplgtely’ can.be detestedsordudged.n e basis of
theresunsééygﬁnggggﬁﬁ the above-mentioned specific ranges are mixed,
and the resulting mixture has the same properties within the
specific ranges, the mixture of the poclymers is included in
the hydrogel-forming polymers which may be used in the
present invention.
[0035]
To release a drug in the coleon of a human, 1t is
preferable that part of the gelled formulation remains in
the colon after at least 6 to 8 hours, preferably 12 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 an additive
that aliows water to penetrate into the formulation, the
contents thereci, and the like. For a formulation of 600 mg
or less per tablet, the content of the hydrogel-forming
polymer with respect to the weight of the fcormulation is,
for example, 5% by weight to 95% by weight, and preferably
10% by weight to $%0% by weight in another embodiment, and
the content of the hydrogel~forming polymer with respect to

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



(18) 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 minuteg, or when 85% or more of the drug (90% or more
in another embodiment) is dissolved for 30 minutes and 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 thepereentage @f drug disselutionfeorg e pharnacesticakeompasition aftee6gminutes
under the conditions where.the dissolution test is_carri t in accordance wit issolution test,
method 2 &)gdglgmg%o%?%gﬁrgmﬁ% 20t Onrtpnrﬁ)rdee%lcr%sé%l?r% ?Hte' Ja%%}r%esr}eoeﬁgrprln% oép%eia, ora
dissolution t8&RarAéd Bt inSadtoRd&Teewith Hdi8oIBfior fest méikodey (ke nietkéd, 50 rpm to
200 rpm) descrbed incstheslapadese fPharmeicepoeias [0038}1 e n Examples ot thehlydrophkitie substance

include Dmannitgl, malise,, polyethylene glyeol; apd polyvinylpyrtolidone. (0040} ; , Jhe immediate

release portion comprises solifenacin or a salt thefeof and the hydrophilic s#bstance. The hydrophilic
substance t&n HaSFunGidii s filér ait/of Ahinder® AS tHE filler™ D-manAitsE ialtbse, polyethylene
glycol, or polainylgyrrolidohemay:baeised. As the binder, maltose, polyethylene glycol, or
polyvinylpyrrofidgne may be used. Examples of polyethylene glycol (PEG) include PEG 400, PEG
1500, PEG 400%hPEg d6(:91.00 and PEG 20010£)é|ci)é)oduqé%3 name, eacg ma ufactured lele}IOF

Corporation). Exan?ples o“f%%@%in%lﬁ"y??ol%“bno \}ﬁ’%mcﬁuc?engfﬁ}aon%Z and Kollidon K90 (product

names, eadly Aighufactared sy BASH [P0 twithsreSpectioihe state o fife hydrophilie substance

which existsdr the:immediate release postior: the presentinyention inclydes-arembodiment in which

the hydrophili tance i iformly contained j 'g]?gﬁdi e _portign, .an embodiment
in which théjh%ﬁgogp%ﬁlicgsgués%g _ce%n&rgfo%%lé e%%g%ﬁ the mt%tr% é%e gﬁhﬁm%%%&%%?ﬁéaﬁse portion.
(19) TheydrBhific sTHANCES may e G864 aldhe! bi &8 aR HprGriate tonitsinatih Gftwo or

more thereefter into the formulation. Examples of the hydrophilic
hase include a substance having a sclubility such that the
amount of water necessary to dissolve 1 g of the hydrophilic
base at 2045°C is 5 mL or less, and 4 mL or less in another
embodiment. When the hydrophilic base has a higher
solubillity to water, the effect that allows water to
penetrate into the formulation is higher.

Examples of the hydrophilic base include:

water—-soluble polymers, such as polyethylene glycol [PEG:
for example, product names PEG 400, PEG 1500, PEG 4000, PEG
6000, and PEG 20000 (manufactured by NOF Corporaticn)l, and
pelyvinylpyrrolidone [PVP: for example, product name PVP K30
{manufactured by BAISE)]1;
sugar alcohols, such as D-sorbitol and xylitol;
saccharides, such as sucrese, anhydreous maltose, D-fructose,
dextran {(for example, Dextran 40}, and glucose;
surfactants, such as polyoxyethylene polyoxypropylene glycol
[for example, Pluronic F68 {manufactured by Asahi Denka and
the like)]l:
salts, such as sodium chloride and magnesium chloride;
crganic acids, such as citric acid and tartaric acid;
amino acids, such as glycine, B-alanine, and lysine
hydrochleride; and
aminosaccharides, such as meglumine. In another embodiment,
PEGE000, PVP, D~sorbitol, or the like may ke used. These

hydrophilic bases may be used alone, or as an appropriate



The content of the hydrophilic substance is, for example, 2% by weight to 40% by weight (4% by
weight to 35% by weight in another embodiment) with respect to the formulation, and 5% by weight to
95% by weight (10% by weight to 90% by Weight(in another embodiment, and 20% by weight to 80%
by weight in still another embodiment) with respect to the immediate release portion. [0042]  Various

pharmaceutical additives may be,appropfiately usedde prepare the pharmaceutical composition of the
present inv g&ig[@if desired, and are not particularly limited, so long as they are pharmaceutically and
ical

pharmacol acceptable. Examples of the pharmaceutical additive include a binder, a stabilizer, a
disintegrating agét, armefiutatiaf effepiskeent:agém, B aRiffcial sWdeleféiCatavoE a lubricant, a
coloring agest,.a buffers anantiexidans and a surfastent.-/0043] ( s cExamples,of the binder include

gum arabic, fydroxypranyimethylceliulose. axdraypopvieiulose.and hydraxygihyieellulose. [0044]
uaey

Examples of the ‘stabilizer inc ellow ferric oxide, red ferric oxide, and black iron"oxide. The

pharmaceiicaF Bdmpb¥itith 16 6ral Bdafmist-atich BRfer preSERSHvERtor preférably contains yellow
ferric oxidengnd/oy eed-festic: Oxigleras! thecstabitizerfot potysthyfere exide eWwherncthiecstabilizer is added

by physicalmixing in the.matrix, the gantent of the, stabilizeris, for example, 496 hy:waight to 20% by
weight (3%, by weight to 15% by weight in another embodiment) with resrg&ct to tge ng{g t of the
formulation: Fot EXamplé& THB Content of Fod Fifit oxite i Jfot eRarplé '5os By Weight'to 20% by

weight (10%ebyrwkightto 1586 bl eveightdn amotiertambodiment) with respeet ethe wéight of the
formulation. Jhergomentefyellgw ferric-oxide is, faeexgypple, 4% by weightde 2000 by weight (3% by
weight to 10?:/% b¥(¥\:llne1'ji%l::t ig another@esmgod'%en%).. VX %réihe S biIiz%rhchS%) iglg@?ted by film coating,
the contentis, for exa ptle, 5.%63/83E1Jy weléjh 02 %%y Welgﬁt’(O.é%’o by weight to ]':’:% by weight in
another enfs&eimeRDIFitH FEspett #Pme WeighhsriesaBlet 1A BMS casBathe coneenfidfién of yellow
ferric oxideserregdericaxide eoptainedinsthedimds, fos example; &% by dreight.toc80% by weight

(10% by weight 10, 20% by weight in:anather embodiment)s,The. ferm ‘physical,mixing 47 the matrix as

used herein means, for example, a method in which a drug, polyethylene oxide, and the ferric oxide(s)
are uniformiy Bisperdsth antras é?@%l&?hé’ﬁﬁ@éﬁﬁ’ﬁ% RPriEBRIE ard nBAAy dispersed in PEO
as the mainybase of thet formealationnThe téom "film edatirg asaugetHeréin means;vforlexample, a

method in which.the feric:oxide(s)is/dissolyed ok sispanded-n ajwaterspliibie polymer solution such
as hydroxypropylmethylcellulose, and tablets that have beegeer VA'OLFDSPI)/ (ﬁre.pag%d are é;%@ted with this
solution or SG8FERSIo To forfta tRiAT&RyeTr YahEw et oxite’ and/or fed ferfic oxide, Which may be

used in thepresentinvention mayt exiseatradp placeWs g forrhalation. The ferkieioxidels) may be
contained, foraxamplerindaefitn Dy filceoatingerdhedike dngrarulgs bygrasulation or the like, in
the matrx (for example, around palyethylene,axide), or the ke, [00A5] -, Examples.of the,
disintegrating agen?lnc'ude corn starch, pof%ﬁo starch, carmellose calcium, carmellése sodium, and
low-substitéted HdroRisFepyléemaeseinately 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 "immediate
release portion” used in the present invention is not
particularliy limited, so long as the immediate release
portion can be disintegrated and/or dissclved. In ancther
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 1s almost
completely disintegrated visually under the dissclution test
conditions., The state "almost completely"” can be detected

or Jjudged, on the basis of the results of the dissclution



Examples of the acidulant include citric acid, tartaric acid, and malic acid. = Examples of the
effervescent agent include sodium bicarbonate. 1E amples of the artificial sweetener include
saccharin sodium, dipotassium glycyrrhizinate, aspartame, stevia, and thaumatin.  Examples of the
flavor include lemon, lemon-lime, orange, and menthol.  Examples of the lubricant include

magnesium stearatg, Salcium stearats;susrosentatty:acid esters, polyethyene ghet ale, and stearic
acid. (21) [0046] . Examples,ofthe coloring agent include f 1] 4, f lloy,.No. 5, food
red No. 3, %(5%()%) rgleldnﬁtrjl.bioéa,nac}ld('9 %gd%ﬁuéﬂ ﬁ%% B?m S%Elxga?nop%(i%%?ﬁoﬁe[vbu e??r%ﬁ%?cit% acid,
succinic acid, sartarrRadi@ artarit atid: a8corbic 1A afid safs tHErEsT:; glutamic &6Hglutamine,

glycine, aspartic acidyralaninen argininesanasalis thereof; ahd magresiomaoxide; Ziic oxide,
magnesium hydrqxide, phasphoric agid, boge acid, apd salts theregt ;1  FExamplegof the antioxidant

include ascorbic acid, dibutyl hydroxytoluene, and propylﬁallate. Examples of the surfactant

include poRj$Gibate 80, SOGURFRORHELIRTE At B oRet VIBRE hydroyenated 84stor oil.  These
pharmacelitica¢ ddditives maelse approptiately added along, loy asaceombingtien of two or more

thereof, in gn-apprepripte AMOUNty dissolution from the pharmaceutical
composition after 60 minutes under the conditions where the
dissclution fest is carried out in accordance with a
disseclution test, method 2 (paddle methced, 50 rpm to 200
rpm) described in the Japanese Pharmaccpoeia, or a
dissoclution test carried out in accordance with a
dissolution test, method 1 (basket method, 50 rpm to 200
rpm) described in the Japanese Pharmacopoeila.
[0039]

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

[0040]

The immediate release portion comprises sclifenacin or a
salt thereof and the hydrophilic substance. The hydrophilic
substance can has functions as a filler and/or a binder. As
the filler, D-mannitol, maltose, polyethylene glycol, or
polyvinylpyrrolidone may be used. 2As the binder, maltose,
polyethylene glycol, or polyvinylpyrrolidone may be used.
Examples of polyethylene glycol (PEG) include PEG 400, PEG
1500, PEG 4000, PEG 8000, and PEG 20000 (products name, each
manufactured by NOF Corporation). Examples of
polyvinylpyrrolidone (PVP) include Kollidon KZ5 and Keollidon
K90 (product names, each manufactured by BASE).

[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 ununiformly exists in the interface of the

immediate release portion.



Each pharmaceutical additive may be contained in an amount such that the desired effects of the
present invention may be achieved. [0047]  Examples of the pharmaceutical composition
(formulation) of the present invention include tablets prepared by a known method per se, for example,
multi-layered tablets, such as a bi-layered tablet in which the modified release portion and the
immediate releasepartjer ape laminated: amuliclayeted tablet ivwhichoa plurality of the:modified
release portlons and. the imme |ate release ons are a three-layered tablet in which
a drug-free rDa@er of a% 8rop(f1nhc su tsjt'gr?ceoggé/g?a%at%%oﬁg?egggétance is sandwiched
between the modﬁf%&t%?é&é@p@rﬁoﬁ%dﬁﬁ@%ﬁﬂ%&é@ ralER8E Hofrfon: S diSdoated tablet having
the modifieskretedse, partioh aswar initernabcdretand/thesimmedidtey eleasespartion as arbéuter core;

and a film-goated £ tg hlet %WQEMHSN%%%M%IEQ%% pﬂﬂ@ﬂ a,nse%geaeastqpaé%wnh the immediate
release portlon by film coating. (22) [0048] Herelnaft§ the process wg c? ring the
i de‘t

pharmaceLﬁf&ali“Bc}l‘?wEbgﬁlOnadf?he% presént fvéntion ilf B Eﬂa"ijnejci;I Pulverizing and
mixing steps: igAn appaﬂél&slaﬁd\@mﬂmdm@dlmtﬁh@mlw@?mﬂﬂgnﬁ@b ,aréfmbt particelarly limited, so

long as druygs;and-appropsiate.gddiives.¢an he pharmagautically puvesiaed cExamplesrof the
apparatus mclude %hgmm%r mill, a I%PII @lll aégt m|II and atcoII0|d mill. The conditions for
pulverlzatlon rﬁ%tycbe approprla ri‘y Selected and are nop partlcﬁar"ly limited.  An apparatus and a
method uséd ifthe mixing step subsequent to the pulverizing step are not particularly limited, so long

as components car benifermtynmixed-pharmaceiuticaly: 0049} (ReModiftedrelesiseIportion:
granulatloql%tgg A Epgagaéu%%g @Sﬁﬁﬁ%ﬂﬁﬂdcg‘lthtsos&ﬁ[% ae not particularly limited, so long as
nulate

the hydrogel- formlng olymer can %ra usmg a spray liquid.
present invention, desired, are not particularly

limited, so long as they are pharmaceutically and
pharmaccleogically acceptable. Examples of the
pharmaceutical additive include a binder, a stabilizer, a
disintegrating agent, an acidulant, an effervescent agent,
an artificial sweetener, a flavor, a lubricant, a coloring
agent, a buffer, an antioxidant, and a surfactant.

(0043}

Examples of the binder include gum arabic,
hydroxypropylmethylcellulose, hydroxypropylcellulose, and
hydroxyethyicellulose.

[0044]

Examples of the stabilizer include yellow ferric oxide,
red ferric oxide, and black iron coxide. The pharmaceutical
composition for oral administration of the present invention
preferably contains yellow ferric oxide and/cr red ferric
oxide as the stabilizer for polyethylene coxide. When the
stabilizer 1s added by physical mixing in the matrix, the
content of the stabilizer is, for example, 1% by weilght to
20% by weight (3% by weight to 15% by weight in another
embodiment) with respect to the weight of the formulation.
For example, the content of red ferric oxide is, for
example, 5% by welght to 20% by weight (10% by weight to 15%
by weight in ancther embodiment) with respect to the weight
of the formulation. The content of yellow ferric oxide is,
for example, 1% by weight to 20% by weight (3% by weight to

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



Examples of granulation include a high-speed agitation granulation method, a pulverization granulation
method, a fluidized bed granulation method, an e&rg:?ion granulation method, a tumbling granulation
method, and a spray granulation 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
granulatior; methed:and epparatis Mmay-he ysed ir:stilbanether empodinenrixIhe resulting granulated
product may be dried. The drying method.is.n ticularly limited, sq long-as ed product
can be phggl%a%%ﬁﬁggllytgrieﬁdf [%85%{65(%)%%m%t%ﬁ3§é’ réglga%séeg 3f) ﬁ%n?%rafn%?acti(m%&]&%n apparatus
and a metHgt GS&d-methiSElepar@ #1ot pattictlarkArRrsd: sB%ﬁ&%s"fﬁé@%éjéaﬁgS granulated
using a spraydinaid. Examples of geanulaticreincludeca fluidizédrbedlf (28)1granulation inethod, a

melting granwiation,, a high-speed agitation; granylation methad, apulyerization gragulation method, an
extrusion granulation method, a tumblin gran#latlon method aﬁggéao;y ranulation method, and a dry
iz

granulatioreFefiod: and apparifuses used i Te SRV mBtHodR A bed” én%}%lé—t%nggéthod may
be used inlanother @mbddinent.:heAs abirdéiuset in thélWet graruldtiony aisaitophikd sabstance is

preferable andfior example,palyethylenegiyeol,makiases or pelyvinyipysralidone neay.be used. These
binders may be used alone, or as an appropriate comhination of two or more thereof. he conditions
for preparirjl}(l‘:]nthwegéffrqéy%qigf%lﬁlhy%%lﬁ%%%rilgfé?y é)é%gt%ﬁ a%%ldar(%‘ neotrgp%%tfclu?ar?yxl}r%ﬁlg ? The
resulting grahtilated product my: Be Bfied  TRE Aryifig eétRed IS not PartiédaAy fffite@™8o long as the
granulated pseduct canike: phaemaceuticalty dried PO5ikd in PEC as the main base

of the formulaticn. The term "film ccating” as used herein
means, for example, a method in which the ferric oxide(s) is
dissolved or suspended in a water-soluble polymer solution
such as hydroxypropylmethylcellulese, and tablets that have
been previously prepared are coated with this sclution or
suspension to form a thin layer. Yellow ferric oxide and/orx
red ferric oxide, which may be used 1n the present
invention, may exist at any place in the formulation. The
ferric oxide(s) may be contained, for example, in the film
by film coating or 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, potato starch, carmellose 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, dipotassium 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, polyethylene

glycol, talc, and stearic acid.



(4) Forming step  An apparatus and a method used in this step are not particularly limited, so long
as the pharmaceutical composition of the present{igygntion can be formed. Examples of the method
include: a method in which the drugs and appropriaté additives are mixed without granulation and
drying, and directly compression-molded to obtain tablets; a method in which the granulation step is
carried outy gdulericant is added to the resulting granulated product, and the mixture is

compression-malded tq obtain tablets; a.method of pr arinrg:lii-lg er, Cgzltgb 1S Xdza'ﬂi ating the
modified releasé% }Bgﬁ%%easné) %1e“:'?rlrﬁizmgal?;{'t)élc %quageé) S(%Eioﬁi; a rﬁlet%of of pr pan%g multi-layered

tablets by Amif&tity & plurality’5F the mddfst Feteadeporfions 8Rd thE fmitfediate TeledBE portions; a
method of preparingusultiddayéred tablets by adding a drug-free layer between the modified release

portion and the immediate release partion; and a methagof preparing dpyrgoated dahlgts-having the

modified release portion as an internal core and the immediate (24) release portion as an outer core.

+

A method S preparity bifayerdd tdbletsnbs be ussd i ardivs embodimet. 2 Exaifples of a
tabletting niachire include:d amiltlayered, rovaryttablétting mackine@andsapoil piessac1%he conditions

for tabletting; such-as a fabletting-pregsurearenot padicularly limited, 59leng @s bizayered tablets and
multi-layered tablets can be prepared. Wheg bila %redt lets are prepared, a granulated product for
%ﬁé% ¥ d orl

the first lay&r arid Zhother gr sd' ProdUet fof the seond fayer are Aminated”and compressed
under a taliitiifig prassure -of appheximately 2 kN to approximately 20 kN to prepare the bi-layered
tablets. In another gmbegdinent; 8 grasulated produst for the:firstdayes is eanpressed under a

tabletting pre: Su{‘/e\é 9T g g@gér%%%%é%hlew o gpr?dr%g):ggtiggé% glélé and another granulated product

for the second layer is place irst' layer a r under a tabletting pressure of

approximately 2 kNUHPEBRroRintdtely 20 RN répare the briRréd labierPiifentulti-layered

tablets are prepared | a tabletingfaressurercanchd approptiately:adjustett-toccareyteut the compression.
The hardness of the resulting tablet is not particularly limited, so long as the tablet is not damaged

during the manufacturing and distribution process. The hardness may be, for examjgle 2 to 20 N.
These pharmaceutical additives may be appropriately

added alone, or as a combination ¢f two or more therecf, in
an appropriate amount.

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

[0047]

Examples of the pharmaceutical composition (formulation)
of the present invention include tablets prepared by a known
method per se, for example, multi-lavered tablets, such as a
bi~-layered tablet in which the modified release portion and
the immediate release portion are laminated, a multi-layered
tablet in which a plurality of the modified release portions
and the immediate release portions are laminated, and a
three-lavered tablet in which a drug-free layer c¢f a
hydrophilic substance and/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 portion as an internal ccre and the
immediate release portion as an outer core; and a f£ilm-
coated tablet in which the medified release portion as a
core is coated with the immediate release portion by film

ccating.



[0052] (5) Film coating  After the tabletting, the obtained tablets may be film coated.  The method
of film coating is not particularly limited, so long azélil? tablets can be pharmaceutically coated.
Examples of the coating include pan coating 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
particularlylimited, so long as a film can be formed. The coating rate is, for example, 1% to 10%.

When a core as.the modified release portion_i coat Wi t% hecimm gi ¢ Lelease portion to prepare
film coated table g,raeégﬁail Fq%i(f%?e;sgaﬁga%?/gdigsol%ﬁﬁa%r %lgsplé]rfs]in 6?125§the components of the

immediate PEiRaSE poricHRla S6RBREGCH ES Watdrifiay b8 $priyed dif ine-Ereto-obtaiR the film
coated tablets: Thereanting rate isinat particularly limited, so long as the film of the immediate release

portion can@e; fcﬁﬁﬁ%ﬂ_{@ﬁ?@aﬁé‘ﬁo{a&%%% egcggipge, 1% to 20%.  After the film coating, the
resulting film coated tablets may be dried. The dr%/ing method is not particularly, limited, so long as the

film coated tabléts cARBR pratmatetticaRFaisd THhercontitioniSoP dying afe At SartiBularly limited,
so long as they aretappropriatehsselgctethin vislv of; dor-example, theustabilitycof the formulation. The

initial water,contgnt-afterdilm.coatingds preferaly 9-106-a 2%, in: accordance with i foe @xample, the
stability. [005 "]E‘ The ﬁgarmaceutical com olsitio f8r oraal gg%rg%tr%tﬂq?f tglebpar ient inven_tion
may be us&d &5 R FharmaceliiicArEoniposition foF treating IoWar Lrnary tract Symptoms associated
with benigmbrostatic hyiperplasia.  a1the proeess 6f nidhufactu i tHeopitbrateBiti€& composition of
the presentinveatiaryistialparticulady Hmited-sa longias a desired phammacatdicablformulation can be
produced bﬁ/aalp@lrgeq%tg%cq‘rggip%t_he methods described above, or known methods per se.
An apparatus and a method used in the mixing step
subseguent to the pulverizing step are not particularly
limited, so long as components can be uniformly mixed
pharmaceutically.
(00497
(2) Modified release portion: granulation step
An apparatus and a method used in this step are not
particularly limited, so long as the hydrogel-forming
polymer can be granulated using a spray liquid.
Examples of granulation include a high-speed agitation
granulation method, a pulverization granulation method, a
fluidized bed granulation methed, an extrusion granulation
method, a tumbling granulatiocn method, and a spray
granulation 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 liguid.
Examples of granulation include a fluldized bed



EXAMPLES [0054] The present invention will be further illustrated by, but is by no means limited to,
the following Examples, Comparative Examples, gi Experimental Examples. [0055] 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 previously
pul\t/eri?ed é@%u%é&%&dﬁf%%'@{i%? in this ;sf@Mi@rEgM@@jqu bedgramatieg apparatus, 8.8
parts of macrogo an ) parts of PEO [POLYQX (registered tr r R-303,
manufactured g? B%%] vgéfraerigé“é%(%%lndﬂ S?Ea}ﬁ% dted b@%p}faey%nj”gg?h%g géjra |§L€g§ T %\ér%sulting
granulatedsrodae-was dAgd rarid 60. 19pans ofthedridebgraftiatéd p t Was mixed with 0.3 parts
of magnesiyra steasatedo prepaimixedpawgerfos aunadifiec release portiond (@056} (2) Preparation

of mixed pgydet fol immediate. glease porlian . - A prak igdd was,prepater Ry dissaling 1 part of

maltose in 2 parts of water while stirring. After 0.6 parts of solifenacin succinate and. 2.4 parts of
mannitol weré mixéd ARd paRveria e restRing pulstiz8a InRiurd $id 5.8 et "SFhannitol were
loaded intc:alfluittizedhived granulating apparatus, and granulated by spraying the spray liquid. The

resulting granulated.prodyctavas,deigd.;and 99 pasts ot the driedigranulated proghict was mixed with
0.1 parts of magnesium stearate 1o prepare mixed howder for 3 immeriate,(elase portion.
glycol, maltose, or polyvinylpyrrolidone may be used. These
binders may be used alone, or as an appropriate combination
of two or more thereof.

The conditions for preparing the spray liguid may be
appropriately selected and are not particularly limited.

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

100351
(4) Forming step

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

Examples of the method include:

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 ocut, a
lubricant is added to the resulting granulated product, and
the mixture is compression-molded to obtain tablets;

a method of preparing bi-lavered tablets by laminating the
modified 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 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 tablets having the medified

release portion as an internal core and the immediate



[0057] (3) Tabletting and coating  The resulting mixed powder for a modified release portion and the
resulting mixed powder for an immediate release @ql_{sion were formed into tablets using a multilayered
rotary tabletting machine to obtain a formulation (bi-layered tablets) of the present invention. The

resulting bi-layered tablets were spray-coated with a spray liquid previously prepared by dissolving and

dispersing 5:04 pads of hydroxypropyimethylcellose.0.95 paits wof MacregelL9Q0: and 126 parts of
yellow ferri% oxide g) %%%Ene% hagma eQUtEJE:Sa‘.’:lE %OV{‘VQC’gQQ@AQm'gO%tgg f%g!%s) of the present
invention. [ %%@fﬁxperlmenta E%%p el he‘pharmaceuﬁicaﬁncomp‘ésmor'l prepared in Example 1
was subjected tB22diB36IatioT test takiad 6itin deeerddhe With-4 issdldtiohttese ¥iethad 2 (paddle

method, 5Q-tpra)-gescribesin the Japanese: Phaimaeopoeia. rheswalume of a test fluid was 900 mL.
The percentage§hog sggfﬁpﬁgif O&%?)fjoisﬁsog E.B%ré@ﬂ?'h?fs minytes, 30 minutes, and (90 minutes from the
) 0059] 1 2 i r

beginning of the test are shown in Table 1. [0059] Example 2 (1) Preparation of mixed powder for
modified réléESSHERiIoR S ASpraffquid prépaidth b dissoRing 12 Fartddr magfogolt 8000 in
4.8 parts ofwiatertwehitenstining tand syspentling 0 keparts: ehpieviqushppuledrizeditarns utosin

hydrochloride. jn fhis solytion. @tglagﬂtgjg'@éeglb@@,grgng@ﬂgmwtg%&&p@r&s@@} rpagrogol 8000
and 50 parts of PEO [POLYOX (reglscﬁ,‘re

_ trademark) WSR-303, manufactured by Dow] were loaded,
and granulatettty Sraying'the siTay Sﬁidggfﬁg%aaﬁﬁﬁlg 8Fa%%?§5d%?5d&é%v§sggﬁ@g and 60.1

parts of theldried grarwulated prodect was chixeorpith 953 Patts 6 magnesiuhs Stedidte to prepare
mixed powgetfoxa-mogdifiedrgleasenortion. [0088] co approximately 20 kN to

prepare the bi-layered tablets. In ancther 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 layer
is placed on the first layer and compressed under a
tabletting pressure of approximately 2 kN to approximately
20 kN to prepare the bi~layered tablets. When rmulti-layered
tablets are prepared, a tabletting pressure can be
appropriately adjusted to carry out the compression.

The hardness of the resulting tablet is not particularly
limited, so long as the tablet i1s not damaged during the
manufacturing and distribution process. The hardness may
be, for example, 2 to 20 N.

[0052]
{5) Film coating

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

The method of film coating is not particularly limited,
so long as the tablets can be pharmaceutically coated.
Examples of the coating include pan coating 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 1s 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 modified release portion is ceated
with the immediate release portion to prepare film coated

tablets, a spray liguid prepared by dissolving or dispersing



(2) Preparation of mixed powder for immediate release portion  After 0.6 parts of solifenacin
succinate and 2.4 parts of mannitol were mixed ap%p))ulverized, the resulting pulverized mixture, 5.9
parts of mannitol, 1 part of PEG 8000, and 0.1 parts 6f magnesium stearate were mixed to prepare
mixed powder for an immediate release portion. [0061] (3) Tabletting  The resulting mixed powder

for a modifigcbrelease-pertion and thedesulting mixed powdekforan-immediate kcleasespartion were
formed intoS ta Ietg, using an orirlI apre§s to o%tgineg pggn?ﬁ\g}euctic%cgrgpggiggg bi,[;‘?gerfagltrgblets) of the
present invention ﬁ‘)o‘% xampYe Efl)sigrep},aration 0 mlxedopow er for modified release portion A
spray liquidF faisSstepaketEby disseivihg P 2drs dRfhaciod ol 8600 -4 Bpersrefivater while stirring,
and suspendingtk pagts of previassly palverizeddamsutosidryaioehleride i thig solution. Into a

fluidized be granuliating apparalisn 8.8 parts,of magtagol 8000 and.=0 439) Badn gt BFQ IPOLYOX

(registered trademark) WSR-303, manufactured by Dow] were loaded, and granulated by spraying the
spray quui&.eﬂ?eofe"sulting granulated product was dried, and 60.1 parts of the dried granulated product
was mixed with Bf3 parts$ lo¢ nfaghesiuma stearate:tosprepareimixed powderdorasmodified release

portion. (Z%EKB%%@tiaaffmx%pewder tordmmegdiate releasggortion, - A-aptiaydiguid-was prepared
by dissolving 0,5 % rs o pﬁl inyl rroljjdoge PVP K %)%{n 4ﬁggalrts of water%vhile stirring. After 0.6
parts of solifeRadinsuctihaté B8Rd 274 pafts of Marfiter & et &nd pliveFized, the resulting

pulverized phiRtore afd 6L4 paits of mia@thitol Wese fsadbdtinte s fldidizedhed granitatingtapparatus,
and granulgted-hy-spraying therspray liquid. The esuting granuated prodyct was-died, and 9.9 parts
of the dried, granujated product wasmixed with 0,1, parts of magnegiu slpaggte.ip prepare mixed
powder for an imméediate release portion.
formulation. The initial water content after film coating
is preferably 0.1% tc 2% in accordance with, for examplie,
the stability.
[0053]
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 1is by no means limited to, the following Examples,
Comparative Examples, and Experimental Examples.

[G055]
Example 1
(1) Preparation of mixed powder for modified release portion

A spray liguid was prepared by dissolving 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 sclution., Into a fluidized bed

granulating apparatus, 8.8 parts of macrogoel 8000 and 50



(3) Tabletting  The resulting mixed powder for a modified release portion and the resulting mixed
powder for an immediate release portion were for Qﬂinto tablets using a mulitilayered rotary tabletting
machine to obtain a pharmaceutical composition {EI yered tablets) of the present invention. [0063]
Comparative Example 1 (1) Preparation of mixed powder for modified release portion A spray liquid
was predparigéjr@édi@@olgm J{-@d?@@x?f(%@@aﬁg@é%'@() ﬁé@@@%@@f water g\(mzjgl stirring, andfI e
suspending 0.1 parts of previou verized tamsulgsin rochloride in this solution. Into a fluidize
pod granu G ab St 8 par of traciogara00 A G0 LA of PG (PBLYOR liburatered
trademark) WS REBO8 YymbntifecturedBYED &R weké Toaded Bid gl gieabirspraging the spray
liquid. The deswting granulated pradiet was dried,dand:-60.4 paitslefibe drieddqranulated product was

mixed with,0,3, parts.of magnesium stearats,to prepare, mixed pawder for pgdifid relgage portion

(29) (2) Preparation of mixed powder for inmédiate release portion A Spray liquid was prepared by
dissolving P6# parts of hyardXypropyfifiethyiceiise 29164 %,836 parts of water while stirring. After

340 parts of 8dhfehacin succinate and 1,360 parts of lactose were mixed and pulverized, the resulting

pulverized @%tu%e%é%é@@&% %@%@%@%%@29 pasts Ojfr&%ﬂﬁ‘é?{%h W@I%Jﬁ?éied into a fluidized
bed granulating apparatus, and granulated by spraying the spray liquid. The resulting granulated

product wadriet| and 1,188 parts of the dried granulated product was mixed with 12 parts of
magnesium stedrafetorpreparel inixeth gowderfor e imetiatearklease portion.t () Tabletting The
resulting mixed-pewder-fon agnedified relpase portion and: the-resulting mixed powderder-ar immediate
release portion w re,formgg_rilntg L}%blets Au]seing an (}il press 1o obtc)am a Eprpﬂrpgfe%%ael composition

(bi-layered Tabléts) Tor comparison. patts

mixzaed and pulverized, the resulting pulverized mixture and
5.9 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 8.9
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 coating

The resulting mixed powder for a modified release
portion and the resulting mixed powder for an immediate
release portion were formed into tablets using a
multilayered rotary tabletting machine to cbkbtain a
formulation (bi-layered tablets) of the present invention.
The resulting bi-layered tablets were spray-coated with a
spray liquid previously prepared by dissolving and
dispersing 5.04 parts of hydroxypropylmethylcellose, 0.85
parts of macrogol 6000, and 1.2¢ parts of yellow ferric
oxide to obtain a pharmaceutical composition (film-coated
tablets) ¢f the present invention.
[0058]
Fxperimental Example 1

The pharmaceutical ccmposition prepared in Example 1 was
subjected Lo a dissolution test carried out in accordance
with a dissclution test, method 2 (paddle method, 50 rpm)
described in the Japanese Pharmacopoeia. The volume cf a

test fluld was 900 mL. The percentages of soclifenacin



Experimental Example 2  The pharmaceutical compositions prepared in Examples 1 to 3 and
Comparative Example 1 were subjected to a dissc()%i)on test carried out in accordance 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; konttherbeginring10f the test ase shownimlable, 2. 40065 Tatla}d 45 min. 30 min.
60rnm.Ex%ggﬁa%ggﬂggggggé%% of the test are shown in Table 1.
(00597
Exanmple 2
{1) Preparation of mixed powder fcr 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 previously pulverized tamsulosin
hydrochloride in this solution. Into a fluidized bed
granulating apparatus, 8.8 parts of macrogol 8000 and 50
parts of PEQ [POLYOX (registered trademark) WSR-303,
nanufactured by Dow] were loaded, and granulated by spraying
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.
[0060]
{2) Preparation of mixed powder for immediate release
porticn
After 0.6 parts of solifenacin succinate and 2.4 parts
of mannitecl were mixed and pulverized, the resulting
pulverized mixture, 5.9 parts of mannitecl, 1 part cf PEG
8000, and 0.1 parts of magnesium stearate were mixed to
prepare mixed powder for an immediate release porticn.
[0061]
(3) Tabletting
The resulting mixed powder for a modified release
portion and the resulting mixed powder for an immediate
release portion were formed inteo tablets using an oil press
to obtain a pharmaceutical composition (bi-lavered 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 800C in 4.8 parts of water while stirring, and
suspending 0.1 parts of previously pulverized tamsulosin
hydrochloride in this solution. Into a fluldized 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 [POLYOX (registered trademark) WSR-303,
manufactured by Dow] were loaded, and granulated by spraying
the spray liguid. 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 reiease portion.
(2} Preparation of mixed powder for immediate reslease
portion

A spray liguid was prepared by dissolving 0.5 parts of
polyvinylpyrrolidone (PVP K%C) 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 4.4 parts of mannitol were lcaded
into a fluidized bed granuiating apparatus, and granulated
by spraying the spray ligquid. 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) Tabletting

The resulting mixed powder for a modified release
portion and the resulting mixed powder for an immediate
release portion were formed into tablets using a
multilavered rotary tabletting machine to obtain a
pharmaceutical composition (bi-layered tablets}) of the
present inventiocn.
[0062]
Comparative Example 1
(1) Preparation of mixed powder for modified release pcrtion

A spray liguid was prepared by dissolving 1.2 parts of
macreogel 8000 in 4.8 parts of water while stirring, and
suspending 0.1 parts of previcusly pulverized tamsulosin
hydrochloride in this sclution. Intce a fluidized bed
granulating apparatus, 8.8 parts of macrogoel 8000 and 30
parts of PEC [POLYCX {(registered trademark) WSR-303,
manufactured by Dow] were loaded, and granulated by spraying
the spray liguid.  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.



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
portion

A spray liqulid was prepared by dissclving 204 parts of
hydroxypropylmethylicellose 2910 in 1,83¢ parts of water
while stirring. After 340 parts of sclifenacin succinate
and 1,360 parts of lactose were mixed and pulverized, the
regsulting pulverized mixture, 2,125 parts of lactose, and
1,020 parts of corn starch were lcaded intc a fluidized bed
granulating apparatusg, and granulated by spraying the spray
liguid. The resulting 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 porticen.
{3) Tabletting

The resulting mixed powder for a medified 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-lavered tablets)
for comparison.
100641
Experimental Example 2

The pharmaceutical compositions prepared in Examples 1
to 3 and Comparative Example 1 were subiected to a
dissclution test carried out in accordance with a
dissolution test, method 1 {(basket method, 100 rpm)
described in the Japanese Pharmaccpoeia. The volume of a
test fluid was 900 mL. The disscluticn rates cof sclifenacin
after 15 minutes, 30 minutes, and 60 minutes from the
beginning of the test are shown in Table 2.
[00865]
Table 1]

15 min. 30 min. 80 min.
Example 1 7% 859% 949




The present invention provides a pharmaceutical composition for oral administration comprising a
modified release portion containing tamsulosin oréaSBharmaceutically acceptable salt thereof, and an
immediate release portion containing solifenacin ora )pharmaceutically acceptable salt thereof. The
pharmaceutical composition of the present invention exhibits a release rate similar to those of the
current singledryg formulations, and thus, can be used as a formulation technique which provides a
single formyrl‘raégg (i.% a combined formulation) capable of expecting pharmacological effects
equivalent to tho &0 1he current single drug formulations.  As above, the present invention was
explained wittrreferencetoyparticytareroocdime qb, botmmogificgtions armd-fimprovements obvious to

those skillefl in the art are ihcludbdTthe stope Epresent inefiBn. (31) CLAIMS 1. A

pharmaceutic&kaaipfeosition for opglkadministratiopgegmprising 4894 modified release portion
comprising framrsutosTToTparm uticatly accegtabte deWEFW‘ (2) an immediate release
portion con Dré’fﬁ@@&iéna in or g%éﬁarmaceuticggo/acceot ble s d{T"nereof and a hydrophilic
substance. 2. Bhenphagnaceuticad$mmposition fogezal administrag’%according to claim 1, wherein the
immediate fetegsERRFpT 15 disiggrated-gmdfor gssotvedipefore thie-modified release portion forms a
gel. 3. The ph#szageutical comp il'fbn fororal a r2r1%is,trati3n ac?cérénq to claim 1 or 2, wherein 70%
or more of solifenacin is dissolved for 15 minutes. 4. The pharmaceutical composition for oral
administration according to claim 3, wherein 90% or more of solifenacin is dissolved for 60 minutes. 5.
The pharmabélticar E6mpd5itioh46Fbfat aéiministration according to claim 4, wherein 70% or more of
solifenacin [ dis30lved for 15 minutes and 90% or more of solifenacin is dissolved for 60 minutes. 6.
The pharmaceutical composition.for. oral administration according tp.claim. 5.wherein 85% or more of

[
solifenacin is dissolved for 30 minutes and 90% or more of solifenacin, is dissolved for 60 minutes.
composition for oral administration comprising a modified

release portion containing tamsulosin or a pharmaceutically
acceptable salt therecf, and an immediate release portion
containing solifenacin or a pharmaceutically acceptable salt
thereof. The pharmaceutical compositicon 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 technigque which provides a single formulaticn
{i.e., a combined formulation) capable of expecting
rharmacological effects eguivalent to those of the current
single drug formulations.

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

included in the scope of the present inventicon.



7. The pharmaceutical composition for oral administration according to any one of claims 1 to 6,
wherein the hydrophilic substance is one compou r two or more compounds selected from the
group consisting of polyethylene glycol, maltose, ggﬂjﬁ/inylpyrrolidone, and mannitol. 8. The
pharmaceutical composition for oral administration according to any one of claims 1 to 7, wherein the
hydrophilic substance accounts for 5% by weightta 99% by weight. 9. The pharmaceutical
composition for oral administration 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
polyethylerie glyEol ArfaltbBE 61y Gimy | pyrrofaeAeE, et ainitslare 1dBH 8sSa bifdeP 10. The
pharmaceutisabedmpesition for oral administration according to any one of claims 1 to 9, wherein

mannitol as the E‘X‘?m&’hﬂiSo%@%?&‘C&fniﬁ Aised as 3 filler 1%0%*1}{%EQ%E{;%?};&%%@SES%TBC’@PO” for oral

administration according to any one of claims 1to 10, wherein the mo release portion contains a
polymer wiicRfGiRe& Rydrdyet L 12 2FRéphaFmacéitical CRp6Sition ¥ oral administration
according to claifd 11awhereir dhie hydrogekderaipg polymrer drascer vistositysofl40B0mEacs or more in

a 1% aquegus soltign{256),- 13,11 pharmaceutical campositign foy-orgl,administration according to
claim 12, wherein t%e? drog%—fgrmm% polymer is one polymer or two or more polymers selected from
the groupv&%%ﬁﬁ o %%Iy Viefié oxite, hydroxypropylmethylcellulose, carboxymethylcellulose
sodium, and-a catbexyviayipolpmer.c24. Thauphaimaceutiarcompasitiomioricrakadministration
arc]cording @@?Hﬁl&@yh@re@lwﬁnfl%qrogglsﬂ%_wﬂgza@Iyg_l%é@dﬁtlaw@tqfiLex@a@@d@o %5¢Hr5]h? y
pharmaceutical composition for oral administration according to claim 14, wherein polyethylene oxide
has a viscosit %ﬁ%%agé%ee%%?ec%ﬁgraﬁg%ﬁ% o%%,%%é?o%eo(%f{) newgroef el%.%éﬁ Btﬁ”r%éeccgutical composition
for oral adrﬁm{ﬁﬁa?i%npéb%*éﬁdiﬁg {6 B8Ry oheSSclaims 8 to 15, wherein the hydrogel-forming polymer
accounts far 5% hyaweighttee95%hy-weightmpesition for coral administration

according to claim 1 or Z, wherein 70% cr more of
solifenacin i1s dissolved for 15 minutes.

4. The pharmaceutical composition for oral administration
accerding to claim 3, wherein 90% or more c¢f solifenacin is
dissclved for 60 minutes.

5. The pharmaceutical composition for oral administraticn
according to claim 4, wherein 70% or mcore of solifenacin is
dissolved for 15 minutes and 90% or more of solifenacin is
dissclvea for 60 minutes.

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

7. The pharmaceutical composition 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, polyvinylpyrreolidone, and mannitol.

8. The pharmaceutical composition for cral administration
according to any cne of claims 1 to 7, wherein the
hydrophilic substance accounts for 5% by weilcght to 99% by
welght.

9. The pharmaceutical composition for oral administration
according tc any one of claims 1 to 8, wherein one

hydreophilic substance or two or more hydrophilic substances



17. The pharmaceutical composition for oral administration according to any one of claims 1 to 16,

wherein the modified release portion further cont?lgzs)an additive which allows water to penetrate into
the formulation. 18. The pharmaceutical composition for oral administration according to claim 17,
wherein the additive which allows water to penetrate into the formulation has a solubility such that the

amount of water-necessanytodissolve 1.9 efthe additive isH 3l 1Qrdess:1 48 The pharmacedutical
composition fcggt oral admiriistragorl BSLagg%rdineg to clgim 18 wher%ein %hee adsdit've Whéch allows water
to penetraf&%ﬁtoot%%’foprﬁu%Yi%n HeRdunts or 3% by ev%lgﬁﬁél {%g%o y ‘3ve|gﬁlt. 0. The pharmaceutical
compositiopfoEeral administration according to any one of claims 1 to 19, which is a pharmaceutical
compositiondor treating lowetdirinary tract syymptosms: associaied withibenign presiatic hyperplasia.
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the hydrophilic substance is used as a filler.
11. The pharmaceutical composition for oral administration
according to any one of claims 1 to 10, wherein the modified
release portion containg a polymer which forms a hydrogel.
12, The pharmaceutical composition feor oral administration
according to claim 11, wherein the hydrogel-forming polymer
has a viscosity of 4000 mPa-s or more in & 1% agqueous
solution (25°C).
13. The pharmaceutical composition for oral administration
ccording to claim 12, wherein the hydrogel-forming polymer
is one polymer or two or more pclymers selected from the
group consisting of polyethylene oxide,
hydroxypropylmethylcellulose, carboxymethylcellulose sodium,
and a carboxyvinyl polymer.
14, The pharmaceutical composition for oral administration
according to claim 13, wherein the hydrogel-forming polymer
is pelyethylene oxide.
15. The pharmaceutical composition for cral administration
according to claim 14, wherein polyethylene oxide has a
viscosity-average molecular weight of 5,000,000 or more.
16. The pharmaceutical composition for oral administration
according to any one of claims 8 to 15, wherein the
hydrogel-forming polymer accounts for 5% by welght to 95% by
welght
17. The pharmaceutical composition for oral administraticn
according to any one of claims 1 to 16, wherein the modified
release portion further contains an additive which allows
water to penetrate into the formulation.
18. The pharmaceutical composition for oral administration
according to claim 17, wherein the additive which allows
water to penetrate into the formulation has a solubility
such that the amount of water necessary to dissolve 1 g of
the additive is & mL cr less.

19. The pharmaceutical composition for cral administraticn



(33)

according to claim 18, wherein the additive which allows
water to penetrate into the formulation acceocunts for 3% by
welght to 80% by weight.

20. The pharmaceutical composition for oral administration
according to any one of claims 1 to 19, which is a
pharmaceutical composition for treating lower urinary tract
symptoms assoclated with benign prostatic hyperplasia.

21. The pharmaceutical composition for oral administration
according to any cone of claims 1 to 20, wherein the

pharmaceutical composition is a tablet.



