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DESCRIPTION

TITLE OF INVENTION

ORALLY ADMINISTERED MEDICAL COMPOSITION

TECHNICAL FIELD
[0001]

The present invention relates to a pharmaceutical
composition for oral administration comprising a modified
release portion capable of controliing the release of
mirabegron, and an ilmmediate release portion capable of
rapidly releasing solifenacin.

More specifically, the present invention relates to a
pharmaceutical composition for cral administration
comprising the modified release portion containing
mirabegron or a pharmaceutically acceptable salt thereof, a
hydrogel-forming polymer, and a hydrophilic base, and the
immediate release portion containing scolifenacin or a
pharmaceutically acceptable salt therecf, and calcium

stearate, in a single formulation.

BACKGROUND ART
[0G02]

Mirabegron is also known as YM178, and is a compound
having the fellowing structural formula. Its chemical name
is (R)-2-{(2-amincthiazol-4-yl}—-4"-{2~-[ (Z2-hydroxy-2-
phenylethyl)amino]ethyllacetanilide {(alsc known as 2-(2-
amino~1, 3-thiazol-4-y1)-N-{4-(2-{[(2R)~2~-hydroxy-2-
phenylethyl]laminolethyl)phenyliacetamide). It is known that
mirabegron or its pharmaceutically acceptable salts have a
B3-adrenergic receptor agonist activity, and are useful as a
therapeutic agent for overactive bladder (Patent literatures
1-2).
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[0004]

A tablet containing mirabegron is placed on the market,
as a selective B3-adrenergic receptor-operated therapeutic
agent for overactive bladder, as “Betanis (registered
trademark) tablet” in Japan.

[0005]

In clinical studies conducted in the development phase
of the mirabegron, it is known that its pharmacokinetics
vary depending on the presence or absence of food intake
(Patent literature 4). When pharmacokinetics varies
according to the presence cr absence of food intake, it
inevitably affects its functions and effects. Particularly,
in medicaments, when functions and effects different from
the predicted ones cccur, it is considered that it may cause
an unexpected situation, and thus, it is reqguired that
certain functions and effects can be predicted. Under
circumstances where it is strongly desired to develop a drug
with a minimum change in pharmacokinetics by the presence or
absence of food intake, it is known that the change in
pharmacokinetics of mirabegron by the presence or absence of
food intake can be decreased by controlling the drug release
using wvariocus additives (Patent literature 4).

[0006]

Solifenacin is also known as YM905, and is a compound
having the following structural formula. Its chemical name
ig (R)-guinuclidin-3-yl (8)-1-phenyl-1,2,3,4-
tetrahydroigoquinaline-2-carbeoxylate {also known as {3R)-1-
azabicyclo[2.2.2]oct-3-y1 (15)-1-phenyl-3,4-
dihydroisoguinoline~2 {1H)~carboxylate).

(00067}
[Chem. 2]
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It is known that sclifenacin or pharmaceutically
acceptable salts thereof have & selective antagonistic
activity against a muscarinic M; receptor, and are useful as
an agent for preventing and/or treating various diseases
(Patent literature 5).

[0009]

A tablet containing solifenacin succinate is placed on
the market, as a therapeutic agent for overactive bladder,
as Vesicare {(reglstered trademark) in Japan, VESIcare
(registered trademark)} in the United States, and Vesicare
{reglstered trademark) in Europe.

(60107

Tn order te treat urinary urgency, urinary frequency.
and/or urge urinary incontinence associated with overactive
bladder, inventions relating to a pharmaceutical composition
containing mirabegron or a pharmaceutically acceptable salt
rhereof, a pharmaceutical compesition containing solifenacin
or a pharmaceutically acceptable salt therecf, and a
combination use of both drugs, are disclosed (Patent
literature 6}.

[0011]

For the treatment of urinary urgency, urinary freguency,
and/or urge urinary incontinence assoclated with overactive
bladder, it is desired to provide the medical field with
both the mirabegron or a pharmaceutically acceptable salt
thereof and solifenacin or a pharmaceutically acceptable
salt thereof, as a single formulation {(i.e., a combined
formulaticn), in order to improve drug dosing ccmpliance.
However, because the drug dissolution profiles in both
formulations are different from each other, even when a

single formulation (combined forumulation) is prepared from
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both formulations, it is desired to provide a single
formulation in which the drug releasing profile in each
portion contained in the single formulation is not much
affected.

In connection with this, as a pharmaceutical composition
for oral administration comprising solifenacin and other
drug(s) {a single formulation, i.e., a ccmbined
formulation), a pharmaceutical composition for orail
administration comprising a modified release portion
contalining tamsulosin or a pharmaceutically acceptable salt
thereof, a hydrophilic base, and a hydrogel-fecrming polymer,
and an immediate release portion containing sclifenacin or a
pharmaceutically acceptable salt thereof, and a hydrophilic
substance, in a single formulation, is known (Patent

literature 7}.
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SUMMARY OF INVENTION
TECHNICAL PROBLEM
[C013]

Obiects of the present invention are, in providing the
medical field with a single formulation {i.e., a combined
formulation) comprising a modified release portion
containing mirabegron or a pharmaceutically acceptable salt
thereof and an immediate release portion containing
solifenacin or a pharmaceutically acceptable salt thereof,
(1) to provide a single formulation (a combined formulation)

having dissclution profiles (drug dissolution rates in a



predetermined period cof time) of both drugs (in particular,
solifenacin in the immediate release portion) similar to
those of the current single drug formulations, and (2] to
provide a single formulation (a combined formulation} having
maximum percentages of dissolution of both drugs (in
particular, solifenacin in the immediate release portion) of
$0% or more, and having a bicavailability equivalent to
those of the current single drug fermulations. Further, in
providing the single formulation (i.e., a combined
formulation), it is (3) to provide a single formulation (a
combined formulation) having good productivity whereby
failures in tableting, such as lamination and sticking, are
suppressed, and a good storage stabkility whereby coloration

of the immediate release portion is suppressed.

SOLUTION TO PROBLEM
[0014]

The present inventors used the same components as those
of a modified release pharmaceutical composition containing

mirabegron, described in Example 10 of Patent literature 4,

succinate, described in Example 1 [(2) immedliate release
portion] of Patent literature 7, to prepare a single
formulation (bi-layered tablets) {(Comparative Example 1
described below). A dissolution test was carried cub using
the obtained bi-layered tablets to unexpectedly find:

[1] that the dissolutiocn rate of sclifenacin was less than
85% after 15 minutes, and

[2] that the maximum percentage of solifenacin dissolution
was less than 90%.

Whenn the digsolution rate or the maximum percentage of
solifenacin dissolution is decreased, 1t is concerned that a
decreased availability in the living body, i.e.,
biloavailability, will be caused and, as a result,
pharmacological effects eguivalent to those obtained by the
combination use of the current formulations (single drug
formulaticns) cannot be obtained. Further, in providing a
single formulation {combined formulation), faillures in

tableting, such as lamination and sticking, and coloration
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of the immediate portion during storage, were cbserved.
[0015]

The solubility of solifenacin in water is 610 mg/ml, and
the solubility of sclifenacin in the 2Znd fluid (pH 6.8) for
the Dissolution Test described in the Japanese Pharmacopoeia
is 430 mg/mlL, and thus, solifenacin is classified into
“goluble” substances in a neutral scolvent, such as water, in
accordance with the expression of solubllity described in
the Japanese Pharmacopoela. TFurther, the current product
(Vesicare (registered trademark]) has been placed on the
market, as a drug-immediate-release formulation.
Furthermore, although the active ingredient is not the same,
a bi-layered tablet comprising a medified release portion
containing tamsulosin or a pharmaceutically acceptable salt
thereof, and an immediate release pcrtion containing
solifenacin or a pharmaceutically acceptable salt thereof,
is known (Patent literature 7). However, the present
inventors found that, when mirabegron was used instead of
tamsulosin hydrochloride, the release rate of solifenacin
and the maximum percentage of gclifenacin dissclution, from
the bi-layered tablet (Comparative Example 1 of the present
specification) prepared using the same components as those
of the immediate release portion containing solifenacin
succinate, described in Patent literature 7 [{2)} immediate
release portion in Example 1], were decreased in comparison
with the single drug formulation.

[0016] _

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

[0017]

The present inventilon provides:

[1] a pharmaceutical composition for oral administration
comprising (1) a modified release portion comprising
mirabegron or a pharmaceutically acceptable salt thereof,
and {2) an immediate release portion comprising solifenacin

or a pharmaceutically acceptable salt therecf, and calcium



stearate,

[2] the pharmaceutical compositicn for oral administration
of [11, wherein the immediate release portion is
disintegrated and/or dissolved before the modified release
portion forms a gel,

[3] the pharmaceutical ccmposition for oral administration
of [1] or [2], wherein about 85% or more of solifenacin is
dissolved after 15 minutes,

[4] the pharmaceutical composition for oral administration
of [3), wherein %0% or more of scolifenacin is dissclved
after 60 minutes,

[5] the pharmaceutical composition for oral administration
of any cone of [1] to (4], wherein the content of calcium
stearate is about 0.1% by weight to about 10% by weight with
respect to the weight of the immediate release portion,

[6] the pharmaceutical composgition for oral administration
of any cne of [1] to [5], wherein the modified release
portion contains a polymer which forms a hydrogel,

[7] the pharmaceutical composition for oral administration
of [6], wherein the hydrogel-forming polymer has an average
molecular weight of about 100,000 or more, or a viscosity of
12 mPa's or more in a 5% agueous soluticn at 25°C,

{81 the pharmaceutical composition for oral administration
of [7], wherein the hydrogel-forming polymer is one polymer
or two or more polymers selected from the group consisting
of polyethylene oxide, hypromellose, hydroxypropylcellulose,
methylcellulose, carboxymethylcellulose sodium,
hydroxyethylcellulose, and a carboxyvinyl polymer,

[9] the pharmaceutical compesition for oral administration
of [38], wherein the hydrogel-forming polymer is polyethylene
oxide,

[101 the pharmaceutical composition for oral administration
of any one of {81 to {9], wherein the content of the
hydrogel-forming polymer is about 1% by welight to about 70%
by welght with respect to the weight of the modified release
portion,

[11] the pharmaceutical composition for oral administration
of any cone of [1] to [10], wherein the modified release

portion further contains an additive which allows water to



(8)

penetrate into the modified release portion,

{12] the pharmaceutical composition for oral administration
of [11], wherein the additive which allows water to
penetrate into the modified release porticn has a solubility
such that the amount of water necessary to dissolve 1 g of
the additive is 10 mL or less,

[13] the pharmaceutical compesition for oral administration
of [11] or [12], wherein the content of the additive which
allows water to penetrate intce the medified release portion
is about 5% by weight to about 75% by weilght with respect to
the weight of the modified release portion,

[14] the pharmaceutical composition for coral administration
of any one of [1] to [13], which is a pharmaceutical
composition for treating urinary urgency, urinary Ifrequency,
and/or urge urinary incontinence associlated with overactive
bladder,

[15] the pharmaceutical composition for oral administration
of any one of [1] to [14], wherein the pharmaceutical
composition is a tablet,

{16] the pharmaceutical composition for oral administration
of [15], which is & bi-layerad tablet, and

[17] a pharmaceutical composition for oral administration
comprising (1) a layver comprising mirabegron or a
pharmaceutically acceptable salt thereof, and (2} a layer
comprising solifenacin or a pharmaceutically acceptable salt

thereof, and calcium stearate.

ADVANTAGEQOUS EFFECTS OF INVENTION
roois]

The present invention provides a pharmaceutical
composition for oral administration comprising a meodified
release portion containing mirabegron or a pharmaceutically
acceptable salt thereof, and an immediate release portion
containing solifenacin or a pharmaceutically acceptable salt
therecof. The pharmaceutical composition for oral
administration of the present invention has a drug release
similar teo that of each current formulation {single drug
formulation), and thus, a single formulation {combined

formulation) capable of expecting pharmacological effects



{9)

equivalent to those of the single drug formulations can be
provided. Further, in providing a single formulation
‘combined formulation), a formulation capable of avoiding
failures in tableting, such as lamination and sticking, and
coleration of the immediate release portion during storage,
can be provided. Furthermore, 1t is expected to improve
drug dosing compliance, because the number of formulations

+0o be administered is decreased.

DESCRIPTTION OF EMBODIMENTS
[6019]

Embodiments of the present invention will be explained
hereinafter.

The term “single drug formulation” as used herein means
an embodiment of a formulation containing a drug.

The term "single formulation" as used herein is also
referred to as "combined formulation', and means an
embodiment of a formulation containing two or more drugs in
the formulation. The term "single formulation” includes a
formulation containing subformulations functionally
different in releasing properties, such as the modified
release portion and the immediate release portion in the
present invention. As an embodiment of the “single
formulaticon”, multi-lavered tablets, such as a bi-layered
tablet in which the modified release portion and the
immediate release portion are laminated, a multi-lavered
tablet in which a plurality of the modified release
portion(s) and the immediate release portion{s) are
laminated, and a three-layvered tablet in which a drug-free
layer ig sandwiched between the modifled release portion and
the immediate release portion; a dry-coated tablet having
the modified release portion as an internal core and the
immediate release portion as an outer layer; and a f£ilm-
coated tablet in which the modified release portion as a
core is coated with the immediate release portion by film
coating, may be exemplified. As another embodiment, a bi-
layered tablet may be exemplified.

[0020]

The term "modified release portion™ as used herein means
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a portion which is contained in the single formulation, and
which controls the release of the drug.

The term "immediate release portion” as used herein
means a portion which is contained in the single
formulation, and which rapidly releases the drug from the
pharmaceutical composition (in the case of a “soluble” drug,
“release” has almost the same meaning as “dissolution”™).
The term “rapidly release (dissolve}” or “rapid release
(dissolution)” means that the release of the drug is not
controlled. More particularly, it is defined by the
dissolution rate of solifenacin, as described kelow, and it
means, for example, that when a dissolution test is carried
out in acceordance with the Dissolution Test, method 1
(basket method, 100 rpm) described in the Japanese
Pharmacopoeia, 85% or more of the drug is dissolved after 15
minutes.

The term "maximum percentage of dissclution" as used
herein means the percentage cof dissclution when a
dissolution rate of the drug from the pharmaceutical
composition reaches a plateau in a dissolution test under
predetermined conditicns.

[0021]

The pharmaceutical composition for oral administration
of the present invention will be explained hereinafter.

Mirabegron or a pharmaceutically acceptable salt thereotf
to be used in the present invention, is easily available by
preparing it in accordance with, for example, the method
described in Patent literature 2, or a modified method
thereof.

[00221

Mirabegron may be used in a free form which is not a
salt, and may form pharmaceutically acceptable salts with
acidg. Examples of the salts include acid addition salits
with mineral acids such as hydrochloric acid, hydrobromic
acld, hydriodic acid, sulfuric acid, nitric acid, and
phosphoric acid; and acid addition salts with organic acids
such as formic acid, acetic acid, propionic acid, oxalic
acid, malonic acid, succinic acid, fumaric acid, maleic

acid, lactic acid, malic acid, citric acid, tartaric acid,
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carponic acid, picric acid, methanesulfonic acid,
ethanesulfonic acid, and glutamic acid. These salts can be
prepared by a conventional method.

[0023]

The dose of mirabegron in the single formulation
{combined formulation) may be appropriately determined in
accordance with The symptoms, the age and the sex cf a
patient to be treated, and the like. When mirabegron is
orally administered to an adult, the daily dose is 0.01
mg/kg to 100 mg/kg, and is administered once cr divided into
two to four doses per day.

The content of mirabegron per modified release portion
is, for example, 1% by weight to 70% by welght, 5% by weight
to 70% by weight as another embodiment, and 5% by weicght to
50% by welght as still another embodiment. The content of
mirabegron per formulation is 1 mg to 500 mg, and 10 mg to
200 mg as another embodiment.

[0024]

Solifenacin or & pharmaceutically acceptable salt
thereof to be used in the present invention, is easily
available by preparing it in accordance with the method
described in Patent literature 3, or a modified method
thereot.

[0025]

Sclifenacin may be used in a free form which is not a
salt, and may form pharmaceutically acceptable salts with
acids. 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, acetlc acid, propionic acid, oxalic
acid, malonic aclid, succinic acid, fumaric acid, maleic
acid, lactic acid, malic acid, citric acid, tartaric acid,
carbonic acid, picric acid, methanesulfonic acid,
ethanesulfonic acid, and glutamic acid. Solifenacin
succinate may be exemplified in ancther embodiment. These
salts can be prepared by a conventional method.

[0026]

The doze of seclifenacin in the single formulation
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(combined formulation) may be appropriately determined for
each patient in accordance with, for example, the route of
administration, symptoms of a disease, the age and the sex
of a patient to be treated, and the like. When solifenacin
succinate is orally administered to an adult, the daily dose
is approximately 0.01 mg/kg to 100 mg/kyg, and is
administered once or divided into two to four doses per day.

The content of solifenacin is not particularly limited,
go long as it is an effective amount for treatment or
prevention. The content of solifenacin with respect to the
immediate release portion is, for example, 0.5% by weight to
85% by weight, 0.5% by weight to 80% by weight as another
embodiment, 0.5% by weight to 30% by weight as still another
embodiment, and 0.5% by weight to 10% by weilght as still
ancther embodiment. The content of sclifenacin per
formulation is 0.01 mg te 100 mg as an embodiment, 0.5 mg to
50 mg as another embodiment, 0.5 mg to 20 mg as still
another embodiment, and 0.5 mg to 10 mg as still another
embodiment.
100273

The “modified release portion” in the present invention
is a Ffeormulation in which the drug release rate after 30
minutes from the beginning of a dissolution test is less
than 85%, and ig a formulation capable of controlling the
release of a drug to the extent that the effects of food
intake are decreased. The dissocolution test may be carried
ocut, for example, in accordance with the Dissolution Test
(paddle method) described in the United States Pharmacopeia,
using 900 mL of an appropriate test fluid (for example, a
USP phosphate buffer (pH 6.8)), at a paddle rotation speed
of 100 rpm, or in accordance with the Dissoluticon Test,
method 2 described in the Japanese Pharmacopoeia, using 200
mL of an appropriate test fluld (for example, a Mc. Ilvain
buffer (pH 6.8)), at a paddle rotation speed of 50 rpm to
200 rpm. More particularly, it is a formulation prepared by
combining a hydrogel-forming polymer with an additive which
allows water to penetrate intoe the formulation (hydrophilic
base) .
[0028]
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The hydrogel-forming polymer to be used in the present
invention, is not particularly limited, sc long as it can
control the drug releasing rate, to the extent that the
blood concentration profile of the drug is not affected by
the presence or absence of food intake.

The molecular weight of the hydrogel-forming polymer 1is,
for example, 100,000 or more, 100,000 to 8,000,000 in
ancther embodiment, 100,000 to 5,006,000 in still another
embodiment, and 100,000 to 2,000,000 in still another
embodiment. The viscosity of the hydrogel-forming pelymer
is, for example, 12 mPa's or more in a 5% agueous solution
at 25°C; 12 mPa's or more in a 5% aqueous solution at 2Z5°C,
and 40,000 mPa's or less in a 1% agueous solution at 25°C in
another embodiment; 400 mPa- s or more in a 2% agueous
solution at 25°C, and 7,500 mPa- s cor less in a 1% agueous
solution at 25°C in still ancther embodiment; and 400 mPa-s
or more in a 2% agueous solution at 25°C, and 5,500 mPa's or
less in a 1% agueous solution at 25°C in still another
embodiment.

[0029]

Examples of the hydrogel-forming polymer to be used in
the present invention, include polyethylene oxide,
hypromellose, hydroxypropylcellulose, methylcellulose,
carboxymethylcellulose sodium, hydroxyethylcellulose, and
carboxyvinyl polymers. Examples of the hydrogel-forming
polymer in another embodiment include polyethylene ocoxide,
hypromellose, and hydroxypropylcelilulose. Examples of the
hydrogel~forming polymer in still another embodiment include
polyethylene cxide.

[0030]

Examples of polyethylene oxilide {hereinafter sometimes
referred o as PREQ) include product names, Polyox WSR-308
[average molecular weight: 8,000,000, viscosity: 10,000~
15,000 mPa s (1% agueous solution at 25°C)], Polyox WSR-303
l[average molecular welght: 7,000,000, viscosity: 7,500-
10,000 mPa-s (1% aqueous solution at 25°C)], Polyox WSR
Coagulant [average molecular weight: 5,000,000, viscosity:
5,500-7,500 mPa-s {1% agueous soluticn at 25°C}], Polyox
WSR-301 [average molecular weight: 4,000,000, viscosity:
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1,650-5,500 mPa-s {1% aquecus solution at 25°C)], Polyox
WSR-N-60K [average molecular weight: 2,000,000, viscosity:
2,000-4,000 mPa- s (2% aqueous solution at 25°C)], Pclyox
WSR-N-12K [average molecular welght: 1,000,000, viscosity:
400-800 mPa s (2% agueous solution at 25°C)], Polyox WSR-
1105 [average molecular weight: 900,000, viscosity: 8,800~
17,600 mPa-s (5% agueous solution at 25°C)1, Polyox WSR-205
laverage molecular weight: 600,000, viscosity: 4,2500~8,800
mPa ‘s (5% aqueous soluticn at 25°C)], Polyox WSR-N-750
[average molecular welght: 300,000, viscosity: 60C0-1200
mPa s (5% agueocus solution at 25°C}], Polyox WSR-N-8O
[average molecular weight: 200,000, viscosity: 55-90 mPa-s
(5% agueous solution at 25°C)], and Polyox WSR-N-10 [average
molecular weight: 100,000, viscosity: 12-50 mPa-s (5%
aqueous sgolution at 25°C) ] (manufactured by DOW) .
(00317

Examples of hypromellose (hereinafter sometimes referred
to as HPMC) incliude product name Metolose 90SH50000
[viscosity in a 2% aqueous solution at 20°C: 2,900-3,900
mPa s3], Metoleose SB-4 {product name, Shin-Etsu Chemical Co.,
Ttd.) {(viscosity in a 2% agueous sclution at 207°C:
approximately 4 mPa s}, TC-3RW {(product name, Shin-Etsu
Chemical Co., Ltd.) {viscosity in a 2% aquecus soclution at
20°C: approximately & mPa-s), TC-53 {(product name, Shin-Efsu
Chemical Co., Litd.) {visceosity in a 2% agueocus sclution at
20°C: approximately 15 mPa-s), TC-3R (prcduct name, Shin-
Etsu Chemical Co., Ltd.) (viscosity in a 2% agueous solution
at 20°C: approximately 6 mPa-s), TC-5M (product name, Shin-
Ftsu Chemical Co., Ltd.) {(viscosity in a 2% agueous solution
at 20°C: approximately 4.5 mPa-s}, TC-5E (product name,
Shin-EBEtsu Chemical Co., Ltd.) {viscosity in a 2% agqueous
solution at 20°C: approzimately 3 mPa-s), Metolose 603E-LO
(product name, Shin-FEtfsu Chemical Co., Ltd.) (viscosity in a
2% aqgueous solution at 20°C: approximately 50 mPa-s),
Metolose 658H-50 {product name, Shin-Etsu Chemical Co.,
Ttd.) (viscosity in a 2% agueous solution at 20°C:
approximately 50 mPa - s), Metolose 908H~100 (product name,
Shin~Etsu Chemical Co., Ltd.} (viscosity in a 2% agueous

solution at 2C0°C: approximately 100 mPa-'s), Metolose 3S0SH-
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1008R (product name, Shin-Etsu Chemical Co., Ltd.) (viscosity
in a 2% aqueocus solution at 20°C: approximately 100 mPa-s),
Metologe 658H-400 (product name, Shin-Etsu Chemical Co.,
Ttd.) (viscosity in a 2% aqueous solution at 20°C:
approximately 400 mPa s}, Metolose 908H-400 (product name,
Shin-Etsu Chemical Co., Ltd.) (viscosity in a 2% agqueous
solution at 20°C: approximately 400 mPa-s), Metolose 65SH-
1500 {(product name, Shin-Etsu Chemical Co., Ltd.) (viscosity
in a 2% aguecus sclution at Z0°C: approximately 1,500

mPa 's), Metolose 60SH-4000 (product name, Shin-FEtsu Chemical
Co., Ltd.){viscosity in a 2% aqueous soclution at 20°C:
approximately 4,000 mPa-s), Metoclose €58H-4000 (precduct
name, Shin~Etsu Chemical Co., Ltd.) (viscosity in a 2%
aqueous scolution at 20°C: approximately 4,000 mPa-s),
Metolose 290SH-4000 (product name, Shin-Etsu Chemical Co.,
Ltd.} (viscosity in a 2% aqgueous solution at Z0°C:
approximately 4,000 mPa-s), Metolose 90SH-4000SR {product
namg, Shin-Etsu Chemical Co., Ltd.) {visccocsity in a 2%
aqueous soclution at 20°C: approximately 4,000 mPa-s),
Metolose S0SH-15%000 (product name, Shin~Etsu Chemical Co.,
Ttd.) (viscosity in a 2% agueous solution at 20°C:
approximately 15,000 mPa s}, Metolose 205H-150008R (preduct
name, Shin-Etsu Chemical Co., Ltd.) (viscosity in a 2%
agueous solution at 20°C: approximately 15,000 mPa-s), and
Metolose 905H-30000 (product name, Shin-Etsu Chemical Co.,
Ltd.) {viscosity in a 2% agueous solution at 20°C:
approximately 306,000 mPa-s).

[C032]

Examples of hydroxypropylcellulose (hereinafter
sometimes referred teo as HPC) include HPC-35IL (product name,
Nippon Soda Co., Ltd.) (viscesity in a 2% aqueocus solution at
20°C: 2.0-2.9 mPa-sg), HPC-SL (product name, Nippon Soda Co.,
Ltd.) {viscosity in a 2% agueous solution at 20°C: 3.0-5.9
mPa - g), HPC-T. (product name, Nippon Soda Co.,

Ltd.) (viscosity in a 2% agueous solution at 20°C: 6.0-1C.0
mPag), HPC-M (product name, Nippon Soda Co.,

20°C: 150-400
mPa -s), and HPC-H {(product name, Nippon Scda Co.,

Ltd.) (viscosity in a 2% agueous solution

W
&)

Ltd.) (viscosity in a 2% aqueous scolution at 20°C: 1,000-



4,000 mPa -g).
[0033]

Examples of methylcellulose (hereinafter sometimes
referred to as MC) include Metolose SM15 (product name,
Shin-Ftsu Chemical Co., Ltd.) (viscosity in a 2% agueocus
solution at 20°C: approximately 15 mPa‘'s), Metoloss SMZ5
(product name, Shin~Etsgu Chemical Co., Ltd.) (viscosity in a

% aqueous solution at 20°C: approximately 25 mPa-s),
Metolose SM100 (product name, Shin-Etsu Chemical Co.,
Ltd.) (viscosity in a 2% agquecus solution at 20°C:
approximately 100 mPa-s), Metclose SM400 (product name,
Shin-Etsu Chemical Co., Ltd.) (viscosity in a 2% aguecus
sclution at 20°C: approximately 400 mPa-s), Metolose SMIS0O0
(product name, Shin-Etsu Chemical Co., Ltd.) (viscosity in a
% agueous solution at 20°C: approximately 1,500 mPa-s), and
Metolose SM4000 (product name, Shin-Etsu Chemical Co.,
Ltd.) {viscosity in a 2% agueous solution at 20°C:
approzimately 4,000 mPa-s).
[0034]

Examples of carboxymethylcellulose sodium (hereinafter
sometimes referred to as CMCNa) include product names,
Sunrose F-30MC [viscosity: 250-350 mPa-s {1% agueous
solution at 25°C)1, Sunrose F-150MC {average molecular
welght: 200,000, viscosity: 1,200-1,800 mPa-s (1% aqueous
solution at 25°C)1, Sunrose F-600MC [viscosity: 6,000-8,000
mPa-s (1% agueous solution at 25°C)], Sunrose F-1000MC
[average molecular weight: 420,000, viscosity: 8,000-12,000
mPa s (1% agueous solution at 25°C)], Sunrose F-1400MC
[viscosgity: 12,000-15,000 mPa-s (1% aqueous solution at
25°CYy1, and Sunrose E-300MC [average moelecular weight:
300,000, viscosity: 2,500-3,000 mPa-'s (1% aguecus solution
at 25°C) 1 (manufactured by Nippon Paper Chemicals Co., Ltd.).
[0035]

Examples of hydroxyethylcelluleose (hereinafter sometimes
referred to as HEC) include product names, HEC DAICEL SEB850
[average molecular weight: 1,480,000, viscosity: 2,400-3,000
mPa-s (1% aqueous solution at 25°C}], and HEC DAICEL SESCC
[average molecular welight: 1,560,000, viscosity: 4,000-5,000

mPa s (1% agueous solution at 25°C) ] {manufactured by Daicel



chemical Industries, Ltd.).
[0036]

Examples of carboxyvinyl polymers include Carbopol 940
(average molecular welght: approximately 2,500,000,
manufactured by B.¥.Goodrich Chemical}.

[0037]

These hydrogel-forming polymers may be used alcne, or as
an appropriate combination of twoe or more thereof. A
combination of different lots may be used.

The content of the hydrogel-forming polymer is not
particularly limited, so long as 1t 1s an amount to the
extent that the blood concentration profile of the drug is
not affected by the presence or absence of food intake. The
content of the hydrogel-forming polymer with respect to the
modified release portion i1s, for example, 1% by weight to
70% by weight, 3% by weicght to 70% by weight as anocther
embodiment, 5% by weight to 70% by weight as still another
embodiment, 10% by weight to 60% by weight as still another
embodiment, and 10% by welight to 40% by weight as still
another embodiment. The content of the hydrogel-forming
polymer per formulation is 1% by welght to 45% by weight, 2%
by weight to 45% by weight as another embodiment, 3% by
weight to 45% by weight as still another embodiment, 5% by
weight to 35% by weight as still another embodiment, and 5%
by weight to 25% by weight as still another embodiment. The
content of the hydrogel-forming gel with respect to the
welght of the drug is 0.1% by weight to 1000% by weight, 1%
by weight to 500% by welght as ancother embodiment, and 5% by
welight to 300% by weight as still another embodiment.

A polymer of which the viscosity (before mixing) is
beyond the specific range can be used as an appropriate
combination with one or more other polymers, in cases where
the mixture cbtained by mixing these plural polymers has a
viscosity (as measured before use) within the specific
range.

[0038]

In the additive which allows water to penetrate intc the

modified release portion (hydrophilic base) to be used in

the present invention, the amount of water necessary to
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dissolve 1 g of the hydrophilic base at 20+5°C is 10 mL or
less, 6 mL or legs in another embediment, 5 ml or less in
still another embodiment, and 4 mL or less in still another
embodiment. When the hydrophilic base has a higher
solubility to water, the effect that allows water to
penetrate into the formulaticn is higher.

[0039]

Examples of the hydrophilic base include: water-scluble
polymers, such as polyethylene glycol [PEG: for example,
product names PEG 400, PEG 1500, PEG 4000, PEG 60060, and PEG
20000 (manufactured by NOF Corporation)],
polyvinylpyrrolidone [PVP: for example, product name PVP K30
(manufactured by BASK)], and the like; sugar alcochols, such
as D-mannitcl, D-sorxbitol, xylitol, and the like;
saccharides, such as lactose, sucrose, anhydrous malteose, D-
fructose, dextran (for example, Dextran 40), glucose, and
the like; surfactants, such as polvoxyesthylene hydrogenated
castor oil [HCO: for example, Cremophor RH40 (manufactured
by BASF), HC0-40, HCO-60 (manufactured by Nikko Chemicals)],
polyoxyethylene polyoxypropylene glycoel [for example,
Plurcnic F68 {(manufactured by Asahi Denka and the like)l,
polyoxyethylene sorbitan higher fatty acid esters [Tween:
for example, Tween 80 (manufactured by Kantc Chemical)], and
the like; salts, such as sodium chloride, magnesium
chloride, and the like; organic acids, such as citric acid,
tartaric acid, and the like; amino acids, such as glycine,
B-alanine, lysine hydrochicride, and the like; and
aminosaccharides, such as meglumine, and the like.

As ancther embodiment, PEG, PBPVP, D-mannitoel, D-sorbitol,
xylitol, lactose, sucrose, anhydrcous maltose, D-fructose,
dextran, glucose, polyoxyethylene polyoxypropylene glycel,
sodium chloride, magnesium chlcoride, citric acid, tartaric
acid, glycine, pB-alanine, lysine hydrochlcride, or meglumine
may be exemplified. As still another embodiment, PEG, PVP,
D-mannitol, lactose, sucrose, sodium chloride, or
polyoxyvethylene polyoxypropylene glycel may be exemplified.
As gtill ancther embodiment, PEG may ke exemplified.

[004C]

These hydrophilic bases may be used alone, or as an
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appropriate combination of two or more thereof.

The content of the hydrophilic base is not particularly
limited, so long as it is an amount capable of controlling
the release of the drug to the extent that the release of
the drug is not affected by food. The content of the
hydrophilic base with respect to the modified release
portion is, for example, 5% by weight to 75% by weight, 5%
by weight to 70% by weight in another embodiment, and 20% by
weight to 60% by weight in still another embodiment. The
content of the hydrophilic base per formulation is 3% by
weight to 44% by weight as an embodiment, 3% by weight o
40% by weight as another embodiment, and 12% by welght to
35% by weight as still another embediment.

[0041]

An antioxidant may be contained in the modified release
portion in the present invention. The antioxidant is not
particularly limited, so long as the influence of
dissolution behavior <can be avoided. Examplss of the
anticxidant include butylated hydroxytoluene (BHT), propyl
gallate (PG), butylhydroxzyaniscl (BHA), ascorbic acid,
sodium ascorbate, erythorbic acid, scdium nitrite, sodium
bisulfite, sodium pyrosulfite, citric acid, and edetate
sodium; BHT, PG, and sodium ascorbate in another embodiment;
and BHT in still ancther embodiment. These antioxidants may
be used alone, or as an appropriate combination of Ttwo or
more thereof. The content of the antioxidant with respect
to the modified release portion is, for example, 0.025% by
welght to 0.25% by weight. As ancther embodiment, the
content of the antioxidant per formulation is 0.015% by
weight to 0.15% by weight.

[0042]

A stabilizer may ke contained in the modified release
portion in the present invention. When polyethylene coxide
is used as the hydrogel-forming polymer, the stabilizer is
not particularly limited, so long as it does not
periodically change the release properties of the drug.
Examples of the stabilizer include yellow ferric oxide, red
ferric oxide, black iron oxlide, and the like. These

stabilizers may be used alone, or as an appropriate
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combination of two or more thereof. The content of the
stabilizer with respect to the weight of the modified
release portion is 0.05% by weight to 1% by weight. As
ancther embodiment, the content of the stabilizer with
respect to the formulation is 0.03% by weight to 0.6% by
welght.

[0043]

The dissolution rate of solifenacin from the immediate
release portion in the present invention is not particularly
limited, so long as 1t shows availability in the living body
equivalent to that of the current soclifenacin formulation
(single drug formulation). When a Test is carried out in
accordance with, for example, The BDisgolution Test, method 2
described in the Japanese Pharmacopoeia (paddle methed, 50
rpm to 200 rpm), the Dissoluticn Test, methed 1 described in
the Japanese Pharmacopoeia (basket method, 50 rpm to 200
rpm), the Dissoluticn Test (paddle method) described in the
United States Pharmacopeila, the Dissolution Test {(basket
method) descriked in the United States Pharmacopelia, or the
like, it is defined as fellows: (1) after 15 minutes, 83% or
more of a drug is dissolved, and 90% or more is dissolved in
another embodiment, (2) after 30 minutes, 920% or more of a
drug is dissocolved, and 95% or more is dissclved in another
embodiment, and {3} after 60 minutesg, 90% or more of a drug
is dissolvad, 95% or more is dissolved in ancther
embodiment, and 97% or more ls dissolved in still ancther
embodiment. Another embodiment of the test method 1s the
Dissolution Test, method 1 described in the Japanese
Pharmacopoaia {basket method, 100 rpm}. The dissclution
rate of solifenacin from the immediate release portion 1s
defined, from these dissclution rates (1), (2), and (3},
alone, or as a combination of two or more.

(0044}

The maximum percentage of sclifenacin dissolution from
the immediate release portion in the present invention is
not particularly limited, so long as it shows avallabillty
in the living body eguivalent to that of the current
solifenacin formulation (single drug formulation). When a

test is carried out in accordance with, for example, the
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Dissclution Test, method 2 described in the Japanese
Pharmacopoeia {(paddle method, 50 rpm to 200 rpm), the
Diszolution Test, method 1 described in the Japanese
Pharmacopoeia {basket method, 50 rpm to 200 rpm), the
Dissolution Test (paddle method) described in the United
States Pharmacopeia, the Dissoclution Test (basket method)
described in the United States Pharmacopela, or the like, it
is defined by a drug dissocolution rate after 60 minutes. As
another embodiment, when a test i1s carried out in accordance
with the Dissolution Test, method 1 described in the
Japanese Pharmacopoeia (basket method, 100 rpm), it is
defined by a drug dissolution rate after 60 minutes. The
maximum percentage of solifenacin dissclution from the
immediate release portion is defined as that the drug
dissolution rate after 90 minutes is 90% or more, that the
drug dissolution rate after 60 minutes is 92% or more in
another embodiment, that the drug dissclution rate after 60
minutes 1s 95% or more in stiil another embodiment, and that
the drug dissoluticon rate after 60 minutes is 97% or more in
still another embodiment.

[0045]

A filler and/or a binder contained in the immediate
release portion to be used in the present invention are not
limited, so long as they are pharmaceutically acceptable,
and pharmacologically acceptable. Examples of the filler
and/or the binder include lactose, D-mannitcel, maltose,
polyethylene glycol, polyvinyl pyrrolidone, hypromellose,
and hydroxypropylcellulose. As another embcdiment, D-
mannitel, maltose, polyethylene glycol, and polyvinyl
pyrrolidone are exemplified. As stilill another embodiment,
D-mannitol and maltose, and D-mannitel and
hyvdroxypropylecellulose are exemplified. Examples cof the
polyethylene glycol include, for example, PEG 400, PEG 1500,
FPEG 4000, PEG 6000, and PEG 20800 (Preoduct names,
manufactured by NOF Corporation)]. Examples of the
polyvinyl pyrrolidone include, for example, Kollidon KZ5 and
Kolliden K90 (Product names, manufactured by BASFE), and the
1ike.

The content of the filler and/or the binder contained in
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the immediate release portion, with respect to the weight of
the immediate release portion, is, for example, 5% by weight
to 99% by weight, 40% by weight to 99% by weight in another
embodiment, 80% by weight to 99% by weilght in still another
embodiment, and 90% by weight to 99% by welght in still
another embodiment. The content of the filler and/cr the
binder contained in the immediate release portion, with
respect to the weight of the formulation, is 5% by weight to
50% by welight as an embodiment, 10% by weight to 40% by
weight as another embodiment, 20% by weight to 40% by weight
as still another embodiment, and 30% by weight to 40% by
welght as still another embodiment.

These fillers and/or binders may be used alone, or as an
appropriate combination of two or more thereof.

[0046]

Calcium stearate contained in the immediate release
portion to be used in the present invention is not
particularly limited, so long as it conforms to the
standards of the Japanese Pharmacopoeia, the United States
Pharmacopeia, the European Pharmacopoeia, or the like. For
example, Parteck (trademark) LUB CST (product name,
manufactured by MERCK) may be exemplified. The content of
calcivm stearate with respect to the weight of the immediate
releage portion is, for example, 0.1% by weight to 10% by
welight, 0.5% by weight to 3.0% by weight as another
embodiment, 0.53% by weight to 2.0% by weight as still
another embodiment, and 0.5% by weight to 1.5% by weight as
st111l another embodiment. The content of calcium stearate
with respect to the weight of the formulation is 0.00% by
weight to 6% by weight, and 0.2% by weilght to 1% by welght
as another embodiment. '

[C047]

Various pharmaceutical additives may be appropriately
used to prepare the pharmaceutical composition for cral
administration of the present invention, if desired, and are
not particularly iimited, so long as they are
pharmaceutically and pharmacologically acceptable. Examples
of the pharmaceutical additive include a filler, a binder, a

disintegrating agent, an acidulant, an effervescent agent,
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an artificial gweetener, a flavor, a coloring agent, a
buffer, an antioxidant, a surfactant, and the like.
[0048]

Examples of the filler to be used in the modified
release portion include lactose, sucrese, D-mannitocl, D-
sorbitol, starch, gelatinized starch, dextrin, crystalline
cellulcose, low substituted hydroxypropylcellulose,
carbexymethylcellulose sodium, gum arablc, dextrin,
pullulan, light anhydrous silicic acid, synthetic aluminum
gsilicate, magnesium aluminate metasilicate, and the like.

Examples of the binder tc be used in the modified
release portion include gum arabic, hypromellose,
hydroxypropylcellulose, hydroxyethylcelluleose, and the like.
[0049] |

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

Bxamples of the acidulant include citric acid, tartaric
acid, malic acid, and the like.

Examples of the effervescent agent include sodium
bicarbonate, and the like.

Examples of the artificial sweetener include saccharin
sodium, dipotassium glycyrrhizinate, aspartame, stevis,
thaumatin, and the like.

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

[0050]

Examples of the coloring agent include food yellow No.
4, food yellow No. 5, food red No. 3, food red No. 102, food
blue No, 3, and the like. '

Examples of the buffer include citric acid, succinic
acid, fumaric acid, tartaric acid, ascorbic acid, and salts
thereocf; glutamic acid, glutamine, glycine, aspartic acid,
alanine, arginine, and salts therecof; and magnesium oxide,
zinc oxide, magnesium hydroxide, phospheric acid, boric
acld, and salts thereof.

Examples of the antioxidant include ascorbic acid,

dibutyl hydroxytoluene, propyl gallate, and the like.
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Examples of the surfactant include polysorbate 80,
sodium laurylsulfate, polyoxyethylene hydrogenated castor
oil, and the like.

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

With respect to the contents, each pharmaceutical
additive may be contained in an amount such that the desired
effects of the present invention may be achieved.

[G051]

As the pharmaceutical composition {formulation) for oral
administration of the present invention, a single
formulation {combined formulation) prepared by a known
method per se, such as a pharmaceutical composition for oral
administration containing a layer comprising mirabegron or a
pharmaceutically acceptable salt thereof and a layer
comprising solifenacin or a pharmaceutically acceptable salt
thereof, may be exemplified. As another embodiment, multi-
layered tablets, such as a bi-layered tablet in which a
layer comprising mirabegron or a pharmaceutically acceptable
galt thereof and a layer comprising solifenacin or a
pharmaceutically acceptable salt thereof are laminated, a
multi-layered tablet in which a plurality of a lavyer(s)
comprising mirabegron or a pharmaceutically acceptable salt
thereof and a layer{s) comprising solifenacin or a
pharmaceutically acceptable salt therecf are laminated, and
a three-layered tablet in which a drug-free layer is
sandwiched between a layer comprising mirabegron or a
pharmaceutically acceptable salt thereof and a layer
comprising solifenacin or a pharmaceutically acceptable salt
thereof; a dry-coated tablet having a modified release
portion comprising mirabegron or a pharmaceutically
acceptable salt thereof as an internal core and an immediate
release portion comprising sclifenacin or a pharmaceutically
acceptable salt thereof as an outer layer; and a film-coated
tablet in which a modified release portion comprising
mirabegron or a pharmaceutically acceptable salt thereof as
a core 1s coated with an immediate release portion

comprising solifenacin or a pharmaceutically acceptable salt
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thereof by film coating, may be exemplified. As still
another embodiment, a bi-layered tablet in which a layer
comprising mirabegron or a pharmaceutically acceptable salt
thereof and a laver comprising solifenacin or a
pharmaceutically acceptable salt thereof are laminated, may
be exemplified.

In the layer comprising mirabegron or a pharmaceutically
acceptable szalt thereof, a substance or two or more
substances selected from the group consisting of a hydrecgel-
forming polymer, a hydrophilic base, an anticoxidant, a
stabilizer, and a pharmaceutical additive may be contained.
As these substances, the above-mentioned substances may be
used.

In the layer comprising solifenacin or a
pharmaceutically acceptable salt thereof, a substance or two
or more substances selected from the group consisting of a
filler, a binder, calcium stearate, and a pharmaceutical
additive may be contained. As these substances, the above-
mentioned substances may be used.

(00527

Hereinafter the process of manufacturing the
pharmaceutical composition for oral administration of the
present invention will be explained in detail.

The pharmaceutical compositicn for oral administration
of the present invention may be produced by appropriately
combining known methods per 3e.

(1) Pulverizing and mixing steps

An apparatus and a method used in the pulverizing step
are not particularly limited, so long as drugs and
appropriate pharmaceutical additives can be pharmaceutically
pulverized. Examples of the apparatus include a hammer
mill, a ball mill, a Jet mill, a colloid mill, and the like.
The conditions for pulverization may be appropriately
selected and are not particularly limited.

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

[0053]
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(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 and the like can be granulated.

Examples of a granulaticn methoed and a granulation
apparatus incliude a high-speed agitation granulation method,
a pulverization granulation method, a fluidized bed
granulation method, an extrusion granulation methoed, 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 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.

00547
(3) Immediate release portion: granulation step

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

Examples of a producing method and a producing apparatus
include a fluidized bed granulation method, a melting
granulation, a high-speed agitation granulation method, a
pulverization granulation metheod, an extrusion granulation
method, a tumbling granulation method, a spray granulation
method, and a dry granulation methed; and apparatuses used
in these methods. A fluidized bed granulation method and
apparatus may be used in another embodiment.

Binders used in wet granulation may be used alone, or as
an appropriate combination of two or more thereof.

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

[0055]
(4} Forming step
An apparatus and a methced used in this step are not

particularly limited, so long as the pharmaceutical
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composition for oral administration of the present invention
can be formed. Ezamples of fhe method include:

a methed in which the drugs and appropriate pharmaceutical
additives are mixed without granulaticon and drying, and
directly compression-molded to obtain tablets;

a method in which tThe granulation step isg carried out, a
lubricant is added to the resulting granulated product, and
the mixture is compression-molded to obtain tablets;

a method of preparing bi-layered tablets by laminating the
modified release porticon and the immediate release portion;
a method of preparing multi-lavyered tablets by laminating a
pluraiity of the modified release portion(s) and the
immediate release portion(s); _

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 modified
release porticn as an internal core and the immediate
release portion as an outer layer. A=z another embodiment, a
method of preparing bi-layered tablets may be exemplified.

Examples of a tableting machine include a multi-lavered
rotary tableting machine, an oil press, and the like.

The conditions for tableting, such as a tableting
pressure, are not particularly limited, so long as bi-
layered tablets and/or multi-lavered tablets can be
prepared. When bi-layered tablets are prepared, a
granulated product for the first layver and ancther
granulated product for the second layer are laminated, and
compressed under a tableting pressure of approximately 2 kN
To approximately 20 kN to prepare the bi-layered tablets.

In another embodiment, a granulated product for the first
layer is compressed under a tableting pressure of
approximately 0.1 kN to approximately 10 kN, and another
granulated product for the second laver is placed on the
first layer and compressed under a tableting pressure of
approximately 2 kN to approximately 20 kN to prepare the bi-
layered tablets. When multi-lavered tablets are prepared, a
tableting pressure can be appropriately adijusted to carry

cut the compression.
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The hardness of the resulting tablet is not particularly
limited, so long as the tablet is not damaged during the
manufacturing process, the distribution process, and the
like. The hardness may be, for example, 40 N to 200 N.
[0056]

{5) Film coating

After tableting, the cbtained tablets may ke film
coated.

The method of film coating is not particularly limited,
gso long as the tablets can be pharmaceutically coated.
Examples of the coating include pan coating, dip coating,
and the like.

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

When a core comprising the modified release portion is
coated with the immediate release portion fto prepare film
coated tablets, a spray liguid prepared by dissolving and/or
dispersing the components of the immediate release portion
in a solivent such as water may be sprayed on the core to
obtain the film coated tablets. The coating rate is not
particularly limited, so long as the film comprising the
immediate release portion can be formed. The coating rate
is, for example, 1% to 20%, or the like.

After the film cecating, the resulting film coated
tablets may be dried. The drying method is not particularly
limited, so long as the film coated tablets can be
pharmaceutically dried. The conditions for drying are not
particularly limited, so long as they are appropriately
selected in view of, for example, the stability of the
formulation. The initial water content after £ilm ceating
ig preferably 0.1% to 2% in accordance with, for example,
the stability.

[0057]

The pharmaceutical composition for oral administration

of the present inventicn may be used as a pharmaceutical

compogition for treating urinary urgency, urinary freguency,
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and/or urge urinary incontinence associlated with overactive
bladder.

The process of manufacturing the pharmaceutical
composition for oral administration of the present invention
includes, in addition to the above-mentioned methods,
methods of producing a pharmaceutical composition by

appropriately combining known methods per se.

BXAMPLES
[0G58]

The present invention will be further illustrated by,
but 1s by no means limited to, the following Examples,
Comparative Examples, Referential Examples, and FExperimental
Examples,

[0059]
Example 1
(1) Preparation of mixed powder for modified release portion

After 6.0 parts of mirabegron was pulverized, using a
screen mill (CCMIL, manufactured by Powrex Corporation),
together with 16.8 parts of polyethylene oxide {POLYOX
(registered trademark) N-60K, manufactured by Dow, the same
compound was used in the following Examples.}, 34.7 parts of
polyethylene glyccol 8000 {(Pelyglykol BOOOPF, manufactured by
Clariant, the same conmpound was used in the following
Examples.), and 1.8 parts of hydroxypfopylcelluiose (HPC-51.,
manufactured by Nippon Soda Co. Ltd., The same compound was
used in the following Examples.), the resulting pulverized
powder was loaded into a fluidized bed granulating apparatus
(GPCG-120, manufactured by Powrex Corporation), and
granulated by spraying 6.7 parts of water. With 59.3 parts
of the dried granulated product, 0.1 parts of
butylhydroxytoluene (dibutylhydroxytoluene, manufactured by
MERCK/EMD, the same compound was used in the following
Examples.) and 0.6 parts of magnesium stearate (Parteck
(registered trademark) LUB MST, manufactured by MERCK, the
same compound was used in the following Examples.) were
mixed to obtain mixed powder for a modified release portion.
[0060] '

{2) Preparation of mixed powder for immediate release



portion

A spray liquid was prepared by dissoclving 4.0 parts of
maltose (Sunmalt S, manufactured by 3anwa Starch Co., Ltd.,
The zame compound was used in the following Examples.) in
16.0 parts of water while stirring. Intc a fluidized bed
granulating apparatus (GPCG-1, manufactured by Powrex), 0.6
parts of solifenacin succinate was loaded, together with 35
parts of mannitol (Peariteol 50C, manufactured by Roquette,
The same compound was used in the following Examples.), and
granulated by spraying the spray liguid. With the 39.6
parts of the dried granulated product, 0.4 parts of calcium
stearate was mixed to obtain mixed powder for an immediate
release portion.
0061}
(3) Tableting

Using an oil press tableting machine {Autograph AGS-
20KNG, manufactured by Shimadzu Corporaticn, the same
apparatus was used in the following Examples.), 60 parts of
the mixed powder for a modified release porticn and 40 parts
of the mixed powder for an immediate release portion were
formed intc bi-layered tablets, to obtain a pharmaceutical
composition (bi-layered tablets) for oral administration of
the present invention containing 25 mg of mirabegron and 2.5
mg of solifenacin succinate. As a Referential Example, the
mixed powder for an immediate release portion was formed
into tablets to obtain a single drug formulaticon consisting
of an immediate release portion.
[0062]
Example 2
(1) Preparation of mixed powder for medified release portion

A modified release portion was obtained under the same
formulation and production conditions as those described in
Example 1.
[0063]
(2) Preparation of mixed powder for immediate release
portion

A spray ligquid was prepared by dissolving 1.2 parts of
hydroxypropylcellulose in 10.8 parts cof water while
stirring. Into a fluidized bed granulating apparatus (FLO-
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01, manufactured by Freund Corporation), (0.6 parts of
solifenacin succinate was loaded, together with 37.8 parts
of mannitol, and granulated by spraying the spray liguid.
With the 39.6 parts of the dried granulated product, 0.4
parts of calcium stearate was mixed to obtain mixed powder
for an immediate release portion.
[0064]
{3) Tableting

Using an oil press tableting machine, 60 parts of the
mixed powder for a modified release portion and 40 parts of
the mixed powder for an immediate release portion were
formed into bi~lavered tablets, to obtain a pharmaceutical
composition (bi-layered tablets) for oral administration of
the present invention containing 25 mg of mirabegron and 2.5
mg of solifenacin succinate. As a Referential Example, the
mixed powder for an immediate release portion was formed
into tablets to obtain a single drug formulation consisting
of an immediate release portion.
[0065]
Example 3
(1) Preparation of mixed powder for modified release portion

A modified release portion was obtained under the same
formulation and production conditions ds those described in
Example 1.
[G066]
(2} Preparation of mixed powder for immediate release
portion

A spray liguid was prepared by dissclving 4.0 parts of
maltose in 16.1 parts of water while stirring. Into a .
fluidized bed granulating apparatus {FLO-01, manufactured by
Freund Corporation), 1.2 parts of solifenacin succinate was
loaded, together with 34.5 parts of mannitol, and granulated
by sprayving the spray licuid. With the 39.7 parts of the
dried granulated product, 0.2 parts of calcium stearate was
mixed to obtain mixed powder for an lmmediate release
pcrtion.
[0067]
(3) Tableting

Using an oil press tableting machine, 60.1 parts of the
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mixed powder for a modified release portion and 39.9 parts
of the mixed powder for an immediate release portion were
formed into bi-layered tablets, to obtain a pharmaceutical
composition (bi-layered tablets) for oral administration of
the present invention containing 25 mg of mirabegron and 5
mg of solifenacin succinate.
[0C68]
Example 4
(1) Preparation of mixed powder for modified release portion

A modified release portion was obtained under the same
formulation and production conditions as these described in
Example 1.
[0069]
(2)y Preparation of mixed powder for immediate release
portion

A spray liquid was prepared by dissclving 4.0 parts ot
maltose in 16.0 parts of water while stirring. Into a
fluidized bed granulating apparatus (GPCG-15, manufactured
by Powrex), 1.2 parts of solifenacin succinate was loaded,
together with 34.4 parts of mannitol, and granulated by
spraying the spray liguid. With the 39.6 parts of the dried
granulated product, 0.4 parts cof calcium stearate was mixed
to obtain mixed powder for an immediate release portion.
[0070]
(3% Tableting

Using a tri-layered tableting machine (HT-CVX45L5-
UW/3Lvtt, manufactured by Hata Iren Works Co., Ltd.), 60
parts of the mixed powder for a modified release portion and
40 parts of the mixed powder for an immediate release
portion were formed into bi-layered tablets, to obtain a
pharmaceutical composition (bi-layered tablets) for oral
administration of the present invention containing 25 mg of
mirabegron and 5 mg of sclifenacin succinate. As a
Referential Example, the mixed powder for an immediate
release portion was formed into tablets, using an cil press
tableting machine, to obtain a single drug formulation
consisting of an immediate release portion.
(0071}
Example 5
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(1) Preparation of mixed powder for modified release portion
A modified release portion was obtained under the same
formulation and production conditions as those described in
Example 1.
[0072]
{2) Preparation of mixed powder for immediate release
portion
A spray liquld was prepared by dissolving 4.0 parts of
maltose in 16.0 parts of water while stirring. Into a
fluidized bed granulating apparatus (FLO-01, manufactured by
Freund Corporation), 1.2 parts of solifenacin succinate was
loaded, together with 34.3 parts of mannitol, and granulated
by spraying the spray liguid. With the 39.5 parts of the
dried granulated product, 0.6 parts of calcium stearate was
mixed to obtain mixed powder for an immediate release
portion.
10073]
(3) Tableting
Using an oil press tableting machine, 59.% parts of the
mixed powder for a modified release portion and 40.1 parts
of the mixed powder fer an immediate release portion were
formed into bi-layered tablets, to obtain a pharmaceutical
composition (bi-lavered tablets) for oral administration of
the present invention containing 25 mg of mirabegron and 5
mg of solifenacin succilnate.
[0074]
Example €
{1) Preparation of mixed powder for modified release portion
A modified release portion was obtained under the same
formulation and production conditions as those described in
Example 1.
[0075]
(2} Preparation of mixed powder for immediate release
portion
A spray liguild was prepared by dissolving 4.0 parts of
maltose in 16.0 parts of water while stirring. Into a
fluidized bed granulating apparatus (FLO-01, manufactured by
Freund Corporation), 1.2 parts of solifenacin succinate was

lcaded, together with 34.2 parts of mannitel, and granulated
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by spraying the spray ligquid. With the 39.4 parts of the
dried granulated product, 0.8 parts of calcium stearate was
mixed to cobtain mixed powder for an immediate release
portion.
[0076]
(3) Tableting

Using an oll press tableting machine, 55.8 parts of the
mixed powder for a modified release portion and 40.2 parts
of the mixed powder for an immediate release portion were
formed into bi-layered tablets, to obtain a pharmaceutical
composition (bi-layered tablets) for oral administration of
the present invention containing 25 mg of mirabegron and 5
mg of solifenacin succinate.
[0077]
Example 7
{1) Preparation of mixed powder for medified release portion

A modified release portion was obtained under the same
formulation and production conditions as those described in
Exanple 1.
[0078]
{2} Preparaticn of mixed powder for immediate release
portion

A spray liguid was prepared by dissolving 4.0 parts of
maltese in 15.9 parts of water while stirring. 1Into a
fluidized bed granulating appearatus (FLO~-01l, manufactured by
freund Corporation), 1.2 parts of solifenacin succinate was
loaded, together with 34.1 parts of mannitel, and granulated
by spraying the spray liquid. With the 39.3 parts of the
dried granulated product, 1.2 parts of calcium stearate was
mixed to obtain mixed powder for an immediate release
portion.
(00791
(3) Tableting

Using an oll press tableting machine, 59.5 parts of the
mixed powder for a modified release portion and 40.5 parts
of the mixed powder for an immediate release portion were
formed into bi-laysred tablets, to obtain a pharmaceutical
composition (bi-layered tablets) for oral administration of

the present invention containing 25 mg of mirabegren and 5



mg of solifenacin succinate.
[0080]

Comparative Hxample 1

(1) Preparation of mixed powder for mcdified release portion

A modified release portion was obtained under the same
formulation and production conditions as those described in
Example 1,
[o081]
(2) Preparation of mixed powder for lmmediate release
portion

A spray liguid was prepared by dissolving 4.0 parts of
maltose in 16.0 parts of water while stirring. Into a
fluidized bed granulating apparatus (GPCG-1, manufactured by
Powrex), 0.6 parts of sclifenacin succinate was loaded,
together with 35 parts of mannitcl, and granulated by
spraying the spray liquid. With the 39.6 parts of the dried
granulated product, 0.4 parts of magnesium stearate was
mixed to obtain mixed powder for an immediate release
portion.
[0082]
(3) Tableting

Using an oil press tableting machine, €0 parts of the
mixed powder for a modified release porticn and 40 parts of
the mixed powder for an immediate release portion were
formed into bi-lavered tabklets, to obtain a pharmaceutical
composition {(bi-layered tablets) for oral administration of
the present invention containing 25 mg of mirabegron and 2.5
mg of sclifenacin succinate. As a Referential Example, the
mixed powder for an immediate release portion was formed
into tablets to obtain a single drug formulation consisting
of an immediate release portion.
[0083]

Comparative Example 2

{1) Preparation of mixed powder for modified release portion
A modified release portion was obtained under the same

formulation and production conditions as those described in

Example 1.

[0084]

(2} Preparation of mixed powder for immediate release



portion

A spray liquid was prepared by dissolving 4.0 parts of
maltose in 16.0 parts of water while stirring. Into a
fluidized bed granulating apparatus (GPCG-1, manufactured by
Powrex), 0.6 parts of solifenacin succinate was loaded,
together with 35 parts of mannitocl, and granulated by
spraying the spray liguid. With the 39.6 parts of the dried
granulated product, 0.4 parts of sodium stearyl fumarate
(PRUV ({registered trademark), manufactured by Rettenmaier
Japan Co., Ltd.) was mixed To obtain mixed powder for an
immediate release portion.
(00851
{3y Tableting

Using an oil press tableting machine, 60 parts of the
mixed powder for a modified release portion and 40 parts of
the mixed powder for an immediate release portion were
formed into bi-layered tablets, to obtain a pharmaceutical
composition (bi-layered tablets) for oral administration for
comparison containing 25 mg of mirabegron and 2.5 mg of
solifenacin succinate.
0086l

Comparative Example 3

(1} Preparation of mixed powder for modified release portion
A modified release portion was cobtained under the same
formulation and production conditicns as those described in
Example 1.
[0087]
{2) Preparaticn of mixed powder for immediate release
portion
A spray licguild was prepared by dissolving 4.0 parts of
maltose in 16.0 parts of water while stirring. Into a
fluidized bed granulating apparatus (FLO-01, manufactured by
Freund Corporation), 1.2 parts of solifenacin succinate was
loaded, together with 34.4 parts of mannitol, and granulated
by spraying the spray liquid. With the 39.6 parts of the
dried granulated product, 0.4 parts of magnesium stearate
was mixed to cobtain mixed powder for an immediate release
porticn.

[0088]



(3} Tableting

Using an oil press tableting machine, ©0 parts cof the
mixed powder for a modified release portion and 40 parts of
the mixed powder for an immedlate release portion were
formed into bi-layered tablets, to cbtain a pharmaceutical
composition {(bi-layered tablets) for oral administration for
comparison containing 25 mg of mirabegron and 5 mg of
solifenacin succinate. As a Referential Example, the mixed
powder for an immediate release portion was formed into
tablets to obtain a single drug formulation consisting of an
immediate release portion.
[0089]

Comparative Example 4

(1) Preparation of mixed powder for modified release portion

A nmodified release portion was obtained under the same
formulation and production conditions as those described in
Example 1.
[0G90]
(2) Preparation of mixed powder for immediate release
portion

A spray liquid was prepared by dissolving 4.0 parts of
maltoge in 16.0 parts of water while stirring. Into a
fluidized bed granulating apparatus (FLC-01, manufactured by
Freund Corporation), 1.2 parts of sclifenacin succinate was
loaded, together with 34.4 parts of mannitel, and granulated
by spraying the spray liguid. With the 39.6 parts of the
dried granulated product, 0.4 parts of sodium stearate
(sodium stearate, manufactured by Nacalail Tesqgue, Inc.) was
mixed to obtain mixed powder for an immediate release
portion.
[0081]
(3) Tableting

Using an oil press tebleting machine, 60 parts of the
mixed powder for a modified release portion and 40 parts of
the mixed powder for an immediate release portion were
formed into bi-layered tablets, to cobtain a pharmaceutical
composition (bi-layered tablets) for oral administration for
comparison containing 25 mg of mirabegron and 5 mg of

solifenacin succinate. As a Referential Example, the mixed
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powder for an immediate release portion was formed into
tablets to cobtain a single drug formulation consisting of an
immediate release portion.

[0092]

Experimental Example 1

The pharmaceutical compositions (bi-layered tablets) for
oral administration prepared in Examples 1 and 2, and
Comparative Examples 1 and 2 were subjected to a dissolution
test carried out in accordance with the Dissoclution Test,
method 1 (basket methed, 100 rpm) described in The Japanese
Pharmacopoeia. As a test fluid, 900 mL of water was used.
The dissolution rateg of golifenacin after 15 minutes, 30
minutes, and 60 minutes from the beginning of the test were
evaluated by an HPLC method. The results of the dissclution
test for solifenacin are shown in Table 1. The dissolution
rate of sclifenacin and the maximum percentage of
sollfenacin dissolution from the pharmaceutical compositions
(bi~layered tablets) for oral administration prepared in
Comparative Examples 1 and 2 were lower than those of the
pharmaceutical compositions (bi-layered tablets) for oral

administration prepared in Examples 1 and Z.

[0093]
Table 1
15 min. 30 min, 60 min.
Fx. 1 92.5% 96.5% 97.5%
Fx. 2 93.7% 97.5% 98.8%
Comp. Ex. 1 82.0% 86.0% 88.0%
Comp. Ex. 2 82.2% 84.5% 85.7%
100841

Experimental Example 2

The pharmaceutical compositions (bi-layered tablets) Ifor
oral administration prepared in Examples 3 te 7, and
Comparative Examples 3 and 4 were subljected to a dissolution
test carried out in accordance with the Dissclution Test,
method 1 (basket method, 100 rpm) described in the Japanese
Pharmacopceia. As a test fluid, 200 mL of a USP phosphate
buffer (pH 6.8) was used. The dissolution rates of

solifenacin after 15 minutes, 320 minutes, and 60 minutes
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from the beginning of the test were evaluated by an HPLC
method. The results of the dissolution test for solifenacin
are shown in Table 2. The dissclution rate of sclifenacin
and the maximum percentage of solifenacin dissclution from
the pharmaceutical compositions (bi-layered tablets) for
oral administration prepared in Comparative Examples 3 and 4
were lower than those of the pharmaceutical compositions
(bi-layered tablets) for oral administration prepared in
Examples 3 to 7.

[0095]
Table 2
15 min, 30 min, 60 min.
Ex. 3 93.5% 94.8% 96.2%
Ex. 4 97.8"% §9,3% H31.0%
Ex. 5 91.2% 92.7% 94.3%
Ex. 6 93.5% 95.5% 56.2%
Ex.7 92.3% 94.7% 98.7%
Comp. £x. 3 82.8% 86.8% 90.7%
Comp. ¥x. 4 75.5% T8.5% 82.7%
10096]

Experimental Example 3

With respect to the pharmaceutical compositicns {(bi-
layered tablets) for oral administration prepared in Example
1 and Comparative Example 1, productivity in tableting
(presence or absence of sticking), and lamination, which is
a problem specific to laminated tablets, were evaluated by
visual observation. The resulis of the evaluation are shown
in Table 3. In the pharmaceutical composition prepared in
Example 1, the failures in tableting, i.e., sticking and

lamination, were not observead.

009771
Tabhle 3

Incident of lamination
(25°C, 60% RIL, 30 days)
Ex. 1 Not oecur ¢ % ((/28 samples)
Comp. Ex. 1 Occur 84 % (16/20 sampies)

Sticking




(00981
Experimental Example 4

With respect to the pharmaceutical compositions (bi-
layered tablets) for oral administration prepared in Example
1 and Comparative Example 1, a change in appearance
(coloration of the immediate release portion) during storage
was periodically evaluated by visual observation. The
results of the evaluation are shown in Table 4. In the
pharmaceutical composition prepared in Example 1, the

coloration of the lmmediate release portion was not

ohserved.
Table 4
60 C ¢ H)C, 75% RH
21 days 39 days 30 days
x| (..‘.{)E::::z:l:rizdi\iot Coloration: Not observed | Coloration: Not observed
Terve samples 0/10 samples
(/10 samples) (0/10 samples) { samples)
Comn. Fx. 1 ((t;:&i‘:.??: Coloration: Observed Coloration: Not observed
-omp. B serve 10/10 sample 0/10 samples
(10/10 samples) ( samples) (110 samples)
10099]

Experimental Example 5

With respect to the immediate release portions {single
drug formulations) of the pharmaceutical compositions for
oral administration prepared, as Reference Examples, in
Examples 1, 2, and 4 and Comparative Examples 1, 3, and 4, a
disintegration time therecof was measured in accordance with
the Disintegration Test, described in the Japanecse
Pharmacopoeia, in order to confirm the disintegration time.
The results of the measurement are shown in Table 5, ALl
the immediate release portions (single drug formulations) of
the pharmaceutical compositions for oral administraticn
prepared in Examples 1, 2, and 4 and Comparative Examples 1,
3, and 4 digintegrated within 300 seconds.

[0100]
Takle 5
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- _ Comp. Comp. Comp.
Ex. 1 Fx. 2 Fx. 4 Fx. 1 By 3 Fx. 4
!)isir};?iraixnn 43 see, 66 sec, 254 sec. 33 see. 279 see. 248 sec.
ime
[0101]

Experimental Example 6

The immediate release porticns {single drug
formulations) of the pharmaceutical compositions for cral
administration prepared, as Reference Examples, in Examples
1 and 2 and Comparative Example 1 were subjected to a
dissolution test carried out in accordance with the
Dissolution Test, method 1 (basket method, 100 rpm)
described in the Japanese Pharmaccopoeia. As a test fluid,
900 mL of water was used. The dissolution rates of
solifenacin after 15 minutes, 30 minutes, and 60 minutes
from the beginning of the test were evaluated by a UV
method., The results of the dissoclution test for sclifenacin
are shown in Table 6. The immediate release portions
(single drug formulations) of the pharmaceutical

compositions for oral administration prepared in Examples

-t

and 2 and Comparative Example 1 showed similar dissolution
rates of sclifenacin and similar maximum percentages of

aolifenacin dissolution.

[0102]
Table &
15 min. 34 min, 60 min.
Fx. 97.3% 98.7% 98.6%
fx.2 99.3% 108.7% 101.5%
Comp. Ex. 1 914.6% 106.7% 100.0%
[0103]

Experimental Example 7

The immediate release portions (single drug
formulations) of the pharmaceutical compositicons for oral
administration prepared, as Reference Examples, in Examnple 4
and Comparative Examples 3 and 4 were subjected to a
disscolution test carried out in accordance with the
Dissolution Test, method 1 (basket method, 100 rpm)

described in the Japanese Pharmacopoeia. As a test fluid,
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900 mL of a USP phosphnate buffer (pH €.8) was used. The
disscolution rates of golifenacin after 15 minutes, 30
minutes, and 60 minutes from the beginning of the test were
evaluated by a UV methoed. The results of the dissclution
test for sclifenacin are shown in Table 7. The immediate
release portions {single drug formulations) of the
pharmaceutical compositicns for oral administration prepared
in Example 4 and Comparative Examples 3 and 4 showed similar
dissolution rates of sclifenacin and similar maximum

percentages of solifenacin dissclution.

[0104]
Table 7
{5 min. 34 min, 60 min.
x4 95.5% ' 36.0% 96,2%
Comp. Ex. 3 G93.7% 94.2% 96.7%
Comp, Ex, 4 85.7% 89.8%, 93.1%

INDUSTRIAL APPLICABILITY
[0105]

The present invention provides a pharmaceutical
compesition for oral administration comprising a modified
release portion containing mirabegron or a pharmaceutically
acceptable salt thereof, and an immediate release portion
containing scolifenacin or a pharmaceutically acceptable salt
thereof. The pharmaceutical cempositicn for oral
administration of the present invention exhibits a drug
release rate similar to those of the current formulations
(single drug formulations), and thus, can be used as a
formulation technigue which provides a single formulation (a
combined formulation) capable of expecting pharmacological
effects eguivalent to those cof the current formulations
{single drug formulations).

Although the present invention has besen described with
reference to specific embodiments, variocus changes and
modifications cbvious to those skilled in the art are
possible without departing from the scope of the appended

claims.
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CLAIMS

1. A pharmaceutical composition for oral administration
comprising:

(1) a medified release portion comprising mirabegron or
a pharmaceutically acceptable salt thereof, and

(2} an immediate release portion comprising solifenacin
or a pharmaceutically acceptable salt thereof, and calcium

stearate.

Z. The pharmaceutical composition for oral administration
according to claim 1, wherein the immediate release portion
is disintegrated and/or dissolved before the modified

reiease portion forms a gel.

3. The pharmaceutical composition for oral administration
according to c¢laim 1 or 2, wherein about 85% or more of

solifenacin 1s dissclved after 15 minutes.

4., The pharmaceutical composition for oral administration
according to claim 3, wherein 90% or more of solifenacin is

dissolved after 60 minutes.

5. The pharmaceutical composition for oral administration
according to any one of claims 1 te 4, wherein the content
of calcium stearate 1s about 0.1% by weight o about 10% by
welght with respect To the weight of the immediate release
portion.

6. The pharmaceutical compositicn for oral administration
according to any one of claims 1 to 5, wherein the modified

release portion contains a pelymer which forms a hydrogel.

7. The pharmaceutlical composition for oral administration
according to claim 6, wherein the hydrogel-forming polymer
has an average molecular weight of about 100,000 or more, or
a viscosity of 12 mPa- s or more in a 5% agueous sclution at
25°C.
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8. The pharmaceutical composition for oral administration
according to claim 7, wherein the hydrogel-forming polymer
is one polymer or two or more polymers selected fLrom the
group consisting of polyethylene oxide, hypromellose,
hydrozypropylcellulose, methylcellulose,
carboxymethylcelliulose sodium, hydroxyethylcellulose, and a

carboxyvinyl polymer.

a. The pharmaceutical composition for oral administration
according to claim 8, wherein the hydrogel-forming polymer

is polyethylene oxide.

10. The pharmaceutical composition for cral administration
according to any one of claims 6 to 9, wherein the content
of the hydrogel-forming polymer is about 1% by weight to
about 70% by weight with respect to the weight of the

modified release portion.

11. The pharmaceutical composition for oral administration
according to any one of claims 1 to 10, wherein the modified
release portion further contains an additive which allows

water to penetrate into the modified release portion.

12. The pharmaceutical composition for oral administratiocn
according to claim 11, wherein the additive which allows
water to penetrate into the medified release portion has a
solubility such that the amount of water necessary to

dissclve 1 g of the additive is 10 mL or less.

13. The pharmaceutical composition for oral administration
according to claim 11 or 12, wherein the content of the
additive which allows water to penetrate into the modified
release portion is about 5% by weight to about 75% by weight

with respect to the welight of the modified release portion.

14. The pharmaceutical composition for oral administration
according to any one of claims 1 to 13, which is a
pharmaceutical composition for treating urinary urgency,

urinary freguency, and/or urge urinary incontinence
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assoclated with overactive bladder.

15. The pharmaceutical composition for oral administration
according to any cne of claims 1 to 14, wherein the

pharmaceutical composition is a tablet.

16. The pharmaceutical composition for oral administration

according to claim 15, which is a bi-layered tablet.

17. A pharmaceutical composition for oral administration
comprising:

(1} a layer comprising mirabegron or a pharmaceutically
acceptable salt thereof, and

(2) a layer comprising solifenacin or a
pharmaceutically acceptable salt thereof, and calcium

stearate.



