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taining coated particles in which the particles containing an insulin sensitizer are coated with lactose or a sugar alcohol" and "a part

containing an active ingredient other than an insulin sensitizer".



10

15

20

25

WO 2007/072992 PCT/JP2006/326169

DESCRIPTION

SOLID PREPARATION

Technical Field

The present invention relates to a sdlid preparation
comﬁrising an insulin sensitizer and an active ingredient
other than an insqlin sensitizer, 'whicht is useful as a

diabetic treating agent or the like.

Background_Art

The followiné preparations containing an 1insulin
sensitizer such as thiazolidinediones and an active
ingredient other than an insulin sensitize; have been
reported:

1) a solid preparatioﬂ- comprisiné aﬁ insulin
sensitizer, an'insulin secretagogue and a surfactant (see'

WO 2005/041962) ;

25 a unit-dose pharmaceutical\composition for tredting
non—insulin dependent diabetes mellitus, which comprises a
combination of glimepiride and a thiazolidinedione insulin
sensitizer, and provides a simultaneous release of each
drug at rates similar to those obtained with separate
administration of immediate release dosage forms of
glimepiride and a thiazolidinedione (see US 2004/0147564

A);
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3) a pharmaceutical composition comprising an insulin
sensitizer, another antidiabetic "agent and a
pharmaceutically acceptable carrier, wherein the
composition is arranged to provide a modified release of at

least one of " the insulin sensitizer and the other

antidiabetic agent (see WO 00/28989);

4) a solid preparation which comprises particles
containing an insulin sensitizer and particles containing a
HMG-CoA reductase inhibitor (see WO 2004/108161);

5) a solid preparation which comprises (1) a layer

containing an insulin sensitizer, ' and (2) a layer

containing (a) an active ingredient other than an insulin

- sensitizer, (b) crystalline cellulose having an averagé

particle diameter of 5 to 25 um, (c) crystalline cellulose

having an average particle diameter of 30 to 100 um and (d)

polyvinylpyrrolidone K-90 (see WO 2005/099760) ;

6) a pharmaceutical composition which comprises Ian
insulin sensitivity enhancer in éombiﬁation with one or
more other antidiabetics whose functional mechanism differs
from that of the insulin sensitivity enhancer (see EP
749751 A);

7) a pharmaceutical composition which comprises an
insulin sensitizer, an insulin secretagogue and a
pharmaceutically acceptable carrier (see WO 98/57649);

8) a pharmaceutical composition comprising an insulin
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sensitizer, a sub-maximal amount of.an insulin secretagogue
and a pharmaceutically acceptable carrier (see WO
99/03476) ;

9) a composition comprising a sulfonylurea
antidiabetic agént'and-a glitazone antidiébetic agent in
amounts exhibiting a synergistic efféct (see WO 98/36755);

10) a process for producing a éoéted preparation,
comprising coating with a dispersion of pioglitazone
hydrochloride in an organic solvent containing a coating
base soluble in an organic solvent (see WO 2004/006921) ;"

11) a process for producing a coated preparation,

comprising coating with an aqueous dispersion of

- pioglitazone hydrochloride containing a coating base havidg

low viscosity (see WO 2004/067001); and

12) a solid preparation haﬁing hardness of 100 to 400

N, and a.phase in which an insulin sensitizer and ‘an active

ingredient other than an insulin sensitizer are uniformly

dispersed (see WO 2004/030700) .

Disclosure of the Invention

In a solid preparation containing an insulin
sensitizer and an active ingredient bther than an insulin
sensitizer, it is preferable that these effective
ingredients exhibit dissolution behavior similar to two

kinds of solid preparations independently'containing these
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effective ingredients.

The present inventors Thave studigd dissolution
property of both ingredients from a solid preparation
containing an insulin sensitizgr and an active ingredient
other than an insulin sensitizer, and have first found that
there 1is a problem that dissolution of an ihsulin
sensitizer from the solid preparatibn.is.influenéed by a’
part containing the active ingfedient other than an insulin
sensitizer, and is slow as compargd with dissolution of an

insulin sensitizer from “a solid preparation containing

only an insulin sensitizer as an active ingredient”.

In order to solve the aforementioned problem, the
present inventors have intensively studied and( as a result,
have found that, in.a solid preparation comprising “ (1) a
part containing coated particlés in which. the‘ particles
containing an insulin sensitizer are coated with lactose or
a sugar 'alcoholf and “(2) a part containing an active
ingredient other than an insulin éensiﬁizer”, dissoliution
behaﬁior of the insulin sensitizer is similar to
dissolution behavior of the insulin sensitizer from ™“a
solid preparation containing only an insulin sensitizer as
an active ingredient”.

That is, the present invention provides:

1) A solid preparation comprising the following part

(1) and part (2):
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(1) a part containing coated.particles in which the
particles containing an insulin sensitizer are coated with
lactose or a sugar alcohol; and

(2) a part containing an active ingredient other than
an insdlin sensitizer,

2) The solid preparation according to ﬁhe abo&e 1y,
wherein the insulin sensitizer is pioéliEazoné or a salt
thereof,

3) The solid preparation according to the above 1), .
wherein the active ingredient is an insulin secretagogue,

4) The solid preparation according to the above 3),
wherein the insulin secretagogue is a sulfonylurea agent,

5), The solid preparation according to the above 4),
wherein the sulfonylﬁrea agent is glimepiride,

6) The solid preparation according to the above 1),

"which is a tablet,

7)  The so%id preparation aCcording to the above 65,
which is a multilayer tablet,

8) The solid preparation according to the above 1),
wherein the part (1) i1s a part containing coated particles
in which the particles containing an insulin sensitizer are
coated with lactose,

9) The solid preparation according to the above 1),
wherein the part (2) 1s a part containing an insulin

secretagogue and a surfactant,
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10) The solid preparation accérding to the above 9),
wherein the surfactant is Polysorbate 80, -

11) The solid preparation according to the above 1),
wherein the amount of lactose or a éugar alcohol coating
the pafticle containing an insulin sensitizer is 5 to 50
parts by weight based on 100. parts by weight of the.
particle, | -

12) The solid preparation according to the above 1),
which is a multilayer tablet obtained by tableting the part
(1) and the part (2) in the form of laminate,

135 The solid preparation according to fhe above 12),

wherein the tableting pressure for the part (1) or part (2)

- tableted first is 60% or less of the tableting pressure for

the part (2) or part-(l) tableted next,

14) The solid preparation>according to the above 1),

‘wherein the “coated particles in which the particles

containing an insulin sensitizer are coatéd with lactose br
sugar alcohol” are a granulated materiél- obtained by
granuiating an insulin sensitizer, an excipient and a
disintegrant with a dispersion of a binder and lactose or a
sugar alcohol in a solvent,

15) The solid preparation according to the above 1),
wherein the “coated particles in which the particles
containing an insulin sensitizer are coated with lactose or

sugar alcohol” are a granulated material . obtained by
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granulating an insulin sensitizer, an excipient and an
disintegrant sequentially with a dispersion.of a binder in
a solvent, and a dispersion of a binder and lactose or a
sugar alcohol in a solvent, and

le) A coated particle in which a particle containing
an 1insulin sensitizer 1is coated with lactose or a sugar
alcohol. |

The solid preparation of the present invention is
useful ‘as a diabetic treating agent or the 1like, and

exhibits dissolution. behavior (preferably dissolution

behavior in the living body) similar to two kinds of solid

preparations independently containing an insulin sensitizer

- and an active ingredient other than an insulin sensitizer.:

In particular, the solid. preparation of the present

invention exhibits dissolution behavior (preferably

dissolution behavior in the living body) of an insulin

sensitizer similar  to dissolution behavior of an insulin

AAY

sensitizer from “a solid preparafion éontéining only an
insulin sensitizer as an active ingredient”. Specifically,
the solid preparation of the ©present invention has
excellent dissolution property of an insulin sensitizer
wherein dissolution of an insulin sensitizer from the solid
preparation of the present invention 1is as fast as

dissolution of an 1insulin sensitizer from “a solid

preparation containing only an insulin sensitizer as an
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active ingredient”, as described below in Test Examples.
More specifically, the solid preparation pf the. present
invention has an excellent dissolution rate of an insulin
senéitizer (preferably, pioglitazone hydrochloride) that is
80% or“more at 15 minutes after starting a dissolution test
when dissolution. of an 1insulin sénsitizer (preférably,
pioglitazohe hydrochloride) from thé solid preparation of
the present invention is tested by a paddle method (75 rpm)
using §OO mL of a 0.3 ™ ,hyd;ochloric acid/potassium

chloride buffer (37°C, pH 2.0), as described below in Test

Examples.

The solid preparation of the present invention also

- has excellent preservation stability and therefore?

deterioration with time in the quality (e.g. change with

time in color and dissolution behavior) of the solid

preparation is not observed.

The solid p;eparation of the present invention aiso
has excellent productivity, for éxample, it 1s produced
withoht sticking to a punch and die, and therefore, the
solid preparation of the present invention is suitable for
industrial-scale production.

The solid preparation of the present invention also
exhibits an excellent property' that the wvariation in
dissolution behavior of an insulin sensitizer and/or an

active ingredient other than an insulin sensitizer is small
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between each preparations (e.g. between plural tablets).

Mode for Carrying Out the Invention
The insulin sensitizer used in the present invention

may be any drug‘that restores the impaired function of an

~insulin receptor to the original state and thereby_improves

the insulin resistance. Specific-ekamples of the insulin
sensitizer include pioglitazone, rosiglitazone, reglixane,
netoglitazone, balaglitazone, | edaglitazone, 5-(2,4-

dioxothiazolidin-5-ylmethyl)-2-methoxy-N-[4-

(trifluoromethyl)benzyl]lbenzamide (KRP=297), rivoglitazone,

FK-614, a compound described in WO 99/58510 (e.g., (E)-4-
[4-(5-methyl-2-phenyl-4-oxazolylmethoxy)benzyloxyimino]-4-
phenylbutyric acid), tesaglitazar, ragaglitazar,

muraglitazar, metaglidasen, naveglitazar, MX-6054, LY-

510929, T-131, THR-0921, etc.

Herein, the_insulih sensitizer may be in the form of.a
salt, and examples of such a .salt include a
pharmécologically acceptable salt such as salts with
inorganic bases, salts with organic bases, salts with
inorganic acids, salts with organic acids, salts with basic
or acidic amino acids, and the like.

Preferable examples of the salts with inorganic bases
include salts with alkali metals such as sodium, potassium,

etc.; alkaline earth metals such as calcium, magnesium,
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etc.; aluminum; ammonium; and the like.

Preferable examples of the salts~with organic bases
include salts with trimethylamine, triethylamine, pyridine,
picoline, ethanolamine, diethanolamine, triethanolamine,
dicyCléhexylamiﬁe, N,N—dibenzylethylenediamine, etc.

Preferable examples of the salté with inorganic acids
include salts with hydrochloric acid, hydrobromic acid,
nitric acid, sulfuric acid, phdsphoric acid, etc.

Preferable examples of the salts with organic acids

include salts with formic acid, acetic acid,

trifluorocacetic acid, fumaric acid, oxalic acid, tartaric

acid, maleic acid, citric acid, succinic acid, malic.acid,
methanesulfonic acid, benzenesulfonic _acid, pF
toluenesulfonic acid; etc.

Preferable examples of the salts with bésic ‘amino

acids include salts with arginine, lysine, ornithine, etc.,

and preferable examples of the salts with acidic amino

acids include salts with aspartic écid, glutamic acid, ‘etc.
in addition, the insulin sensitizer may be any of
anhydrides and hydrates.

The insulin sensitizer is preferably pioglitazone or a
salt thereof (preferably hydrochloride), or rosiglitazone
or a salt thereof (preferably maleate), more preferably
pioglitazone or a salt thereof, and eveh more preferably

pioglitazone hydrochloride.
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In the present invention, the insulin sensitizer may
be used in combination with two or more kinds thereof at an
appropriate ratio.

The content of the insulin sensitizer in the .solid
preparation of the presént invention is, for example, 0.01
to 98 parts by weight, preferably l'to 90 parts by.weight
based on iOO parts_by weight of the solid preparation of
the present invention.- |

In particular, when the _inSulin sensitizer is

pioglitazoné hydrochloride, the content of piocglitazone

hydrochloride in the solid preparation of the present

invention is preferably 0.01 to 70 parts by weight, and

. more preferably 2 to 60 parts by weight based on 100 parts

by weight of the solid preparation of the present invention.

Examples of the active ingredient other. than an

insulin sensitizer used in the present invention include a

diabetic 'treating drug, &a diabetic complication treating
drug, a hyperlipemia treating drug} a hypoténsive drug, an
anti-obesity drug, a diuretic, an antithrombotic drug, etc.
These active ingredients may be a low-molecular compound,
or high-molecular protein, polypeptide or antibody, or
vaccine or the like. Alternatively, the active ingredient.
may be used in combination with two or more kinds thereof
at an appropriate ratio.

Herein, examples of the diabetic treating drug include
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an insulin preparation (e.g., animal insulin preparations
extracted from pancreas of bovine or swine; human insulin
preparations synthesized with genetic engineering using
Escherichia coli or yeast; insplin zinc; protamine insulin
zinc; fragmenté or derivatives of insulin (e.g., INS-1)),
a-glucosidase inhibitors (e.qg., ﬁvoglibose, acérbose,
miglitol, emiglitate), biguanide agénts [e.g., metformin,'
buform;n, or salts thereof (e;g., hydrochloride, fumalate,
succinate)], insulin secretagogues' [e.qg., sulfonylurea

agents (elg., tolbutamide, glibenclamide, gliclazid,

chlorpropamide, tolazamide, acetohexamide, glyclopyramide,

glimepiride, glipizide, glybuzole), non-sulfonylurea
insulin secretagogues {(e.qg., repaglinide, _nateglinidé,
mitiglinide or calcium salt. hydrate thereof)], GLP-1

receptor agonists [e.g., GLP-1, a GLP-1MR agent, NN-2211,

" exendin-4, BIM-51077, Aib(8,35)hGLP-1(7,37)NH,, CJC-1131],

dipeptidylpeptidase _IV inhibitors (e.g., vildagliptin,
saxagliptin, NVP-DPP-278, PT-100, NVP-DPP-728, P32/98,

P93/01, TS-021, sitagliptin (MK-431), T-6666), B3 agonists

(e.g., AJ-9677), amylin agonists (e.g., pramlintide),
phosphotyrosinephosphatase inhibitors (e.qg., sodium

vanadate), glycogenesis inhibitors (e.g., glycogen
phosphorylase inhibitors, glucose-6-phosphatase inhibitors,
glucagon antagonists), SGLUT (sodium-glucose cotransporter)

inhibitors (e.g., T-1095), 11B—hydroxysteroiddehydrogenase
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13
inhibitors. (e.g., BVT-3498), adiponectin or agonists
thereof, IKK inhibitors (e.qg., AS-2868), . leptin
sensitivity-improving agents, somatostatin receptor

agohists (e.g., compounds described in WO 01/25228, WO
03/42204, WO ‘98/44921, WO  98/45285, .WO 99/22735),
glucokinase activators (e.g.,.Ro—28—1675), GPR40 agohists;
GIP (Glucose-dependent insulinotropic.peptide) and the like.

Examples of  the diabetic' complication treating drug
include aldose reductase inhibitors (e.qg., tolrestat,

epalrestat,: zenarestat, zopolrestat, minalrestat,

fidarestat, CT-112, ranirestat (AS-3201)), neurotrophic

factors (e.qg., NGF, NT-3, BDNEFE) , neurotrophic factor

- production/secretion promoters [e.g., neurotrophih

production/secretion. promoters. described in WO 01/14372
(eig., .44(4—chlorophenyl)—2—(Z;methyl—l—imidazoiyl)45—(3—
(2—methylphenogy)propyl)oxazole)], PKC inhibitors (e.g.,
ruboxistaurin me§ylate)), AGE inhibitors (e.g., ALTY946,
pimagedine, piratoxathin, N—pheﬁacylfhiaiolium bromide
(ALT766), EX0-226, ALT-711, pyridorin, pyridoxamine),
reactive oxygen scavengers (e.g., thioctic acid), cerebral
vasodilators (e.g., tiapride, mexiletine), somatostatin
receptor agonists (e.g., BIM23190), and apoptosis signal
regulating kinase-1 (ASK-1l) inhibitors.

Example of the hyperlipemia treating drug include HMG-

CoA reductase inhibitors (e.g., pravastatin, simvastatin,
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lovastatin, atorvastatin, fluvastatin, | lipantil,
cerivastatin, itavastatin, rosuvastatin 'or' salts- thereof
(e.g., sodium salts, calcium salts)), fibrate compounds
(e.g., benzafibrate, beclobrate, binifibrate, ciprofibrate,

clinofibrate, clofibrate, clofibric acid, etofibrate,

. fenofibrate, gemfibrozil, nicofibrate}' pirifibrate,

ronifibrate, simfibrate, theofibrate and the like),
squalene synthase inhibitors (e.g., compounds described 'in
WO 97/10224, for example, 1-[[(3R,5S)-1-(3-acetoxy-2,2-

dimethylpropyl)-7-chloro-5- (2, 3-dimethoxyphenyl) -2-oxo-

1,2,3,5-tetrahydro-4, l1-benzoxazepin-3-yl]acetyl]piperidine-

4-acetic acid), ~ACAT inhibitors (e.g., avasimibe,

- eflucimibe), anion-exchange resins (e.qg., cholestyramine),

probucol, nicotinic acid drugs (e.g., nicomol, niceritrol),
ethyl icosapentéte, phytosterol (e.qg., éoystérol), Y-
oryzanol) .

Examples of:the hypotensive drug inclﬁde angiotensin
converfing enzyme inhibitors (e.g:, caétopfil, enalapril,
delapfil), angiotensin II antagonists (e.g., 1losartan,
eprosartan, valsartan, telmisartan, irbesartan, tasosartan,
olmesartan medoxomil, 1-[[2'-(2,5-dihydro-5-oxo-4H-1,2,4-
oxadiazol-3-yl)biphenyl-4-yl]lmethyl]-2-ethoxy-1H-
benzimidazble—7—carboxylic acid), calcium antagonists (e.qg.
manidipine, nifedipine, nicardipine, amlodipine,

efonidipine), potassium - channel openers (e.qg.,
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levcromakalim, L-27152, AL 0671, ﬁIP—lZl), clonidine and
the like. B

Examples of the anti-obesity drug include anti-obesity
drugs acting on the central nervous system [(e.g.,
dexfenfLuramine; fénfluramine, phentermine, sibutramine,
amphepramone, dexémphetamine, mazindél, phehylpﬁopanolamine,
clobenzorex, MCH receptor antagoniét§ &e.g., SB—568849,’
SNAP-7941, compounds  described in WO 01/82925 and WO
01/87834), neuropeptide Y antagopists (e.g., CP-422935),

cannabinoid receptor . antagonists (e.g., SR-141716, SR-

147778), ghrelin antagonists, 11B-

hydroxysteroiddehydrogénase inhibitors (e.g., BVT-3498)],
pancreatic lipase inhibitors (e.g., orlistat, ATL-962), B3
agonists (e.g., AJ-9677), peptidic anorectics (e.g., leptin,

CNTF (ciliary neurotrophic factors)), cholecystokinin

agonists (e.g., lintitript, FPL-15849), feeding inhibitors

(e.g., P-57), and the like.
Examples of the diuretic inclﬁde xanthine derivatives
(e.qg., sodium salicylate and theobromine, calcium

salicylate and theobromine), thiazide preparations (e.g.,

ethiazide, cyclopenthiazide, trichlormethiazide,
hydrochlorothiazide, hydroflumethiazide,
benzylhydrochlorothiazide, penflutizide, polythiazide,
methyclothiazide), an anti-aldosterone drug (e.g.,

spironolactone, triamterene), a carbonic anhydrase
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inhibitor (e.g., acetazolamide), a chlorobenzensulfonamide
drug (e.g., chlorthalidone, mefruside, indapamide),
azosemide, isosorbide, etacrynic acid, piretanide,

bumetanide, furosemide, and the like.

EXamples of the antithrombotic drug include heparin
(e.g,, heparin sodium, heparin calcium, dalteparin_sodium),
warfarin (e.g., warfarin potassium), anfi—thrombin drugs
(e.g.., aragatroban)L thrombolYtic drugs.(e.g., urokinase,

tisokinase, alteplase, nateplase, monteplase, pamiteplase),

platelet: ‘aggregation inhibitors (e.g., ticlopidine

hydrochloride), cilostazol, ethyl icosapentate, beraprost

sodium, sarpogrelate hydrochloride, and the like.
The active ingredient other than an insulin sensitizer
used in the present invention 1is preferably an insulin

secretagogue (preferably a sulfonylurea agent, and more

.preferably glimepiride) and a HMG-CoA reductase inhibitor

(preferably simvastatiﬁ), and more preferably an insuiin
secretagogue (preferably  a sulfoﬁylureé agent, and more
preferably glimepiride).

The content of the active ingredient other than an
insulin sensitizer in the solid preparation of the present
invention is, for example, 0.01 to 100 parts by weight,
preferably 0.03 to 90 parts by weight based on 100 parts by
weight of the solid preparation.

In particular, when the active ingredient other than
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an insulin sensitizer is an insulin . secretagogue
(preferably a sulfonylurea agent, and more preferably
glimepiride), the content of the insulin secretagogue in
thel solid preparation of the present invention is
preferébly 0.0llto-7O parts by weight, and-more preferably
0.1 to 60 parts by weight based on 100 parts by weight of
the solid.preparation of the present.invention.'

When the activel ingredient other than an  insulin

sensitizer is an HMG-CoA reductase inhibitor (preferably

simvastatin), the content of the HMG—COA reductase -

inhibitor in the solid preparation of the present invention

is preferably 0.01 to 70 parts by weight, and more

- preferably 0.05 to 60 parts by weight based on 100 parts by

weight of the solid preparation of the present invention.

The most preferred combination of an insulin

sensitizer and an active ingredient other than an insulin

sensitizer in the solid prepération of the present
inventioh is a combination of bioglitazéne or a salt
therebf (preferably pioglitazone hydrochloride) and an
insulin secretagogue (preferably a sulfonylurea agent, and
more preferably glimepiride).

Of the “lactose or sugar alcohol” (herein simply
referred to as a saccharide in some cases) used in the
present invention, examples of the “sugar alcohol” include

mannitol, sorbitol, erythritol, =xylitol, and maltitol. In
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particular, mannitol is preferred.

The saccharide is preferably lactose.

The content of the saccharide in the solid preparation
of the present invention is, er example, 5 to 90 parts by
weight;_preferably 10 to 85 parts by weight based on 100
parts by weight of the solid preparaﬁion.

The .solid preparation of -the- present invention’
comprises the followiné part (i) and part (2):

(1) a part containing coateq pérticles in which the

particles containing an insulin sensitizer are coated with

lactose or a sugar alcochol; and

(2) a part containing an active ingredient other than
an insulin sensitizer.

The "part" of tﬁe aforementioned part (1) and part (2)
means a composition which can_ exist as én _indepéndent
entity. That is, although the part (1) and the part (2)
are components of- the' solid préparation of the presént
invention,'they are two compositiohs which can exist as an
entity independent from each other.

The solid ©preparation of the ©present invention
(including the “particles”, the “coated particles” and the
“parts” which are components of the solid preparation of
the present invention) may contain -additives conventionally
used 1in the pharmaceutical technology field. Such

additives include excipients, disintegrants, binders,
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lubricants, coloring agents, pH adjusters, surfactants,
stabilizers, corrigents, sweetenings, flavqrs, fluidizing
agents and the like; The amounts used of additives are
detérmined in accordance with quantities conventionally
used in the phérmaceutical technology field. Two Or more
of these additi&es may be used és a mixture at an
appropriaté proportion.

Examples of excipients iﬁclude starches such as corn
starch, potato starch, wheat starch, rice starch, partially

pregelatiniied () starch, pregelatinized (a) starch and .

porous starch; saccharides or sugar alcohols such as
lactose,  fructose, glucose, mannitol and sorbitol;
anhydrous calcium phosphate, crystalline cellulose}

precipitated calcium carbonate, calcium silicate, and the

like.

'Examples of disintegrants ' include
carboxymethylcellulose, carboxymethylcéllulose calciﬁm,
carboxymethylstarch sodium, éroscafmeilose sodium,
crospovidone, low-substituted hydroxypropylcellulose,

hydroxypropyl starch and the like. The amount used of the
disintegrant is preferably 0.5 to 25 parts by weight, more
preferably 1 to 15 barts by weight based on 100 parts by
weight of the solid preparation.

Examples of binders include hydroxypropylcellulose,

hydroxypropylmethylcellulose, ‘ ' - povidone
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(polyvinylpyrrolidone), gum arabic powder and the 1like.
The amount used of the binder is preferably 0.1 to 50 parts
by weight, more preferably 0.5 to 40 parts by weight based
on 100 parts by weight of the solid preparation. A
prefefred bindef ié hydfoxypropylcellulose;

Suitable examples of lubricants inclﬁde magnesium
stearate,-calcium stearate, talc, suérose-fatty acid ester,
sodium_stearyl fumarate and thé like.

Examples of coloring agents include food dyes such as
food Yellow No. 5 (sunset yellow, the same as food Yellow

'No. 6 in the United statés),-food Red No. 2 and food Blue
No. 2; food lake pigments, red ferric oxide, yellow ferric
oxide and the like. | |

Examples of pH édjusters include citrate, phosphate,

catrbonate, tartrate, fumarate, acetate, amino acid salt and

' the like.

Examples of_sUrfacfants include sodium lauryl sulfate,
Polysorbate ' : | '80,
polyoﬁyethylene(160)polyoxypropylene(30)glycol,
polyoxyethylene hydrogenated castor oil 60 and the like.

Examples of stabilizers include sodium ascorbate,
tocopherol, tetrasodium edetate, nicotinic acid amide,
cyclodextrins; alkali earth metal salts (e.g., calcium
carbonate, calcium hydroxide, magnésium carbonate,

magnesium hydroxide, magnesium silicate, magnesium
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aluminate).,, butylhydroxyanisole and the like.

Examples of corrigents include ascorbic acid,-
(anhydrous) citric acid, tartaric acid, malic acid and the
like.

Examples of swéetenings include Aspartéme, Acesulfame
K, thaumatin, saccharin sodium, dipotéssium glycyrrhizinate
and the like.

Examples of flavors incluae menthol, peppermint oil,
lemon oil, vanillin and the like..

Exampies of fluidizing agents include light anhydfous-

silicic acid, hydrous silicon dioxide and the like. The

light anhydrous silicic acid contains hydrous silicon
dioxide (Si0;-nH;0) (wherein n indicates an integer) as the

main constituent and specifically includes Sylysia 320

(trade néme; Fuji Silysia Chemical LTD), AEROSIL 200 (trade

' name, Nippon Aerosil CO., LTD) and the like.

The solid__preparation of - the present invention
(including'the “particles”, the “éoated.particles” and the
“parts” which are components of the solid preparation of
the present invention) <can be produced by a method
conventionally used in the pharmaceutical technology field.

Examples of such a method include operations such as
mixing, granulation, filling into capsules, compression-
molding, coating and the like, and appropriate combination

of these operations.
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Herein, the mixing is performed using a mixer such as
a V-shape mixer or a tumbling mixer.

The granulation can be performed by any method of a
wet.granulation method, a dry g;anulation method and a heat

granulétion method. Specifically, the granulation is

. performed wusing a high-speed stirring granulator, a

fluidizing. granulation drier, an ektrusién granulator, a
roller_gompactor'or.thé like. After granulation, drying,
adjustment of a particle size and.the'like may bé performed,
if necessary.

The compression—molding is performed, for example,

using a single-punch tableting machine or a rotary

~ tableting machine and usually under a pressure of 1 to 35

kN/cm? (preferably 5 to 35 kN/cm?).
The coating is performed, for example, using a film

coating machine.

The dosage forms of the solid\prepafation of the
preseht invention include oral preparations such as tablets
(including sublingual tablets and intraorally
disintegrating tabiets), capsules (including soft capsules
and microcapsules), powders, granules and troches; and
parenteral preparations such as external preparations (for
example, transdermal preparations and ocintments),

suppositories (for example, rectal suppositories and
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vaginal suppositories) and pellets.- These'preparations may
be controlled-release preparations such as immediate-
release preparations or sustained-release preparations (for
example, sustained-release mic;ocapsules). The solid
preparétion of the present invention is preferably a tablet
(preferably a multilayér tablet).

The solid preparation of the présentlinventioﬁ may be
in round form, caplet form, obiong form or the like.

Whén used herein, the “particles” mean particles

having an épproximately uniform shape and size which are

obtained by granulating raw materials in powdered, massive,

solution or melted liquid form by a wet granulation method,
a dry ., granulation method or a heat granulation method.

Examples of the “particles” include powders, fine granules

-and granules, and they preferébly have a particle size

4™ edition.

prescribed in the'Japanese Pharmacopoeia 1

That 1is, in +a particle size distribution test for
preparétions, powders preferably héve such a particle 'size
distfibution that “all the powders pass through a No. 18
(850um) sieve and not more than 5% of total powders remain
on a No. 30 (500um) sieve”. Fine granules are preferably
said powders in which “not more than 10% of the total
passes through a No. 200 (75um) sieve”. Granules

preferably have such a particle size distribution that “all

the granules pass through a No. 10 (1700um) sieVe, not more
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than 5% of. total granules remain on.a No. 12 (1400um) sieve,
and not more than 15% of total granules pass through a No.
42 (355um) sieve”.

When used herein, the average pafticle diameter of the
“partibles” is usﬁally' 44 to 2000um, préferably 75 to
1000um. Herein,.the average particie diameter is measured
by, for ekample, a laser diffraction-pafticle size analyzer’
(e.qg. a SYNPATEC HELOS-RODOS pérticle size analyzer).

The “particles”, when used herein, may vary in shape

or size dufing a process of producing the solid preparation

of the present invention (e.g., 1in a compression-molding

step) .

The “particles containing an insulin  sensitizer”

- (herein, abbreviated as “the particle of the present

invention” in some . cases) contained in the solid

preparation of the present invention can be producedlby
granulating an insulin - sensitizér with,. if necessary,
addiﬁives. After granulation, if necessary, drying,
adjustment of a particle size and the like may be performed.

The additives are preferably excipients (e.qg.,
lactose), disintegrants (fe.g., croscarmellose sodium),
binders (e.g., hydroxypropylcellulose) and the like.

The content of an insulin sensitizer in the particle

of the present invention is, for example, 0.01 to 100 parts
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by weight, preferably 0.1 to 90 parts by weight per 100

parts by weight of the particle of the present invention.
In particular, when the insulin sensitizer is

pioglitazone hydrochloride, the content of pioglitazone

hydrochloride in the particle of the present invention is

- preferably 0.1 to 100 parts by weight, more preferably 1 to

90 parts by weight per 100 parts by Weight of the particle’
of the present invention.
The particle of the present invention is preferably a

granulated ‘material obtained by granulating an insulin

sensitizer (preferably 'pioglitazone hydrochloride), an

excipient (preferably lactose) and a disintegrant
(preferably croscarmellose sodium) with a dispersion of a
binder (preferably hydroxypropylcellulose) in a solvent

(e.g., water, acetone, ethyl aléohol, propyi alcohol, or a

.mixture of them at an appropriate ratio; preferably water).

In the granulated material, a disintegrant may be omitted.

The dispersion may be a solution orla suspension. ' The
“dispérsion” when used herein includes a solution and a
suspension.

The “coated particles in which the particles
containing an insulin sensitizer are coated with lactose or
a sugar alcohol” (herein, abbreviated as “the coated
particle of the present invention” in some cases) contained

in the solid preparation of the present invention can be
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produced by coating the particle of the present invention
with a saccharide according to a method conventionally used
in the pharmaceutical technology field.

The coated particle of thg present invention includes
coated particlés in which the particle bf the present

Q

invention is completely (i.e. 100 % of the total surface

o

area of the particle of the present invention) coated with '

a saccharide and coated particles in which the particle -of

Q

the present invention 1is partially (e.g., 30 % or more,

o]

preferably'SO % or more of the total surface area of the

particle of the present invention) with a saccharide.

The “coated particle of the present invention”
includes “a granulated material obtained by granulating an
insulin sensitizer and, if necessary, additives with a

dispersion of a saccharide and a binder in a solvent (e.g.,

| water, acetone, ethyl alcohol, propyl alcohol, and a

mixture of them at an appropriate ratio; preferably watef),
but does not include “a granulatéd maferial obtained by
granﬁlating an insulin sensitizer and a saccharide and, if
necessary, additives with a dispersion of a binder iﬁ a
solvent (e.g., water, acetone, ethyl alcohol, propyl
alcohol, and a mixture of them at an appropriate ratio)”.
In the coated particle of the present invention, the
amount of a saccharide coating the particle of the present

invention 1is, for example, 5 to 70 parts.'by weight,
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preferably. 5 to 50 parts by weighf based on 100 parts by
weight of the particle of the present invent;on.

The coated particle of the present invention is
preferably:
1) a granulated material obtained by granuléting an insulin
sensitizer (preferably pioglitazoﬁe hydrochloridé}, an
excipient (preferably lactose) and | a disintegrant’
(preferably croscarmellose sodium) with a dispersion of a
saccharide and a binder (preferably hydroxypropylcellulose)
in a solvent (preferably water);
2) a granulated material obtained by granulating an insulin

sensitizer (preferably pioglitazone hydrochloride), an

- excipient (preferably lactose) and a disintegranf

(preferably croscarmellose sodium) sequentially with a

dispersion of a binder (preferably hydroxypropylcellulosé)

. in a solvent (preferably water), and a dispersion of a

binder (preferab;y-hydroxypropylcellulose) and a saccharide
in a sdlvent (preferably water):;

3) a' coated particle obtained by granulating an insulin
sensitizer (preferably pioglitazone hydrochloride), an
excipient (preferably lactose) and a disintegrant
(preferably croscarmellose sodium) with a dispersion of a
binder (preferably hydroxypropylcellulose) in a solvent
(preferably water) and then coating the resulting

granulated material with a sacchatride; or the. like.
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When the “coated particle of.the present invention”
contained in the solid preparation of the present invention
is the granulated material of the above 2) or the coated
particle of the above 3), thg solid preparation of the
present _ invention has excellent effeéts that the
dissolution sfabiiity of an insulin éensitizer is high and
a change (reduction) in the dissolutiénlwith ‘time of an’
insulin sensitizer is small. ‘Herein, the "change in the
dissolution with time " means, for example, a change in the

dissolution of the .solid preparation - of the 'present

invention after storage in a sealed colorless glass bottle

at 40°C for 1 month.
In the granulated materials of the above 1) and the
above 2) and the coated particle of the above 3), a

disintegrant may be omitted.

An example of the “part containing coated particles;in
which the particles containing aﬂ.insﬁlin sensitizer are
coated with lactose or a sugar alcohol” contained in the
solid preparation of the present invention is a composition
obtained by mixing the coated particle of the present
invention with additives if necessary, and then
compression-molding the mixture if necessary.

The additives include preferably disintegrants (e.g.,

croscarmellose sodium), - lubricants (e.qg., magnesium
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stea;ate) and the like.

The content of the coated particle of the. present
invention in the "“part containing the coated particle of
the-present invéntion” is, for example, 1 to 100 parts by

weight, preferably'S to 90 parts by weight based on 100

~parts by weight of the part.

The “part containing the coated IpartiCle' of the’
present.iﬁvention” is preferably a compésition comprising
the “coated ©particle of the present invention”, a
disintegraﬁt (preferably croscarmellose. sodium) and a
Ilubricant (preferably magnesium stearate).

An example of the ‘“part containing an active
ingredient other than an insulin sensitizer” pontained in
the solid preparation of the present _invention is a

composition obtained by mixing an active ingredient other

than an insulin sensitizer with additives if necessary, and

then compression-molding the mixture if necessary{

The additives include prefefably' exéipients (e.qg.,

lactdse, crystalline cellulose), disintegrants (e.qg.,
croscarmellose sodium), binders (e.g.,
hydroxypropylcellulose), lubricants (e.qg., magnesium

stearate), surfactants (e.qg., Pdlysorbate 80), stabilizers
(e.g., butylhydroxyanisole), corrigents (e.g., anhydrous
citric acid), coloring agents (e.g., red ferric oxide,'

yellow ferric oxide) and the like.
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The content of an active ingredient other than an
insulin sensitizer in the “part contain;ng an active
ingred;ent other than an insulin sensitizer” is, for
example, 0.01 to 100 parts by weight, preferably 0.1 to 90
parts by weight'baséd on 100 parts by weight of the part.

In particular, when the aétivelingredient_othef than
an insulin sensitizer is an 'insuiin Secretagogue'
(preferably a sulfonylurea agent, and more preferably
glimepiride), the content of the insulin secretagogue in

the “part bontaining.an active ingredient other than an

insulin sensitizer” 1is preferably 0.01 to 70 parts by

weight, and more preferably 0.1 to 60 parts by weight based
on 100 parts by weight of the part.

When the actiﬁe ingredient other than an insulin
sensitizer is an HMG-CoA reducfase inﬁibifor (breférably
simvéstain), the content of the HMG-CoA reductaée:inhibitor
in the “part containing an active ingredient other than.an
insulin sensitizer” is -preferably 0.0i tb 70 parts by
weigﬁt, and more preferably 0.1 to 60 parts by weight based
on 100 parts by weight of the part;

The “part containing an active ingredient other than
an insulin sensitizer” 1s ©preferably a composition
comprising an active ' ingredient other than an insulin
sensitizer and additives. The additives include preferably

excipients (e.g., lactose, crystalline --cellulose),
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disintegrants (e.g., croscarmellose sodium), binders (e.g.,
hydroxypropylcellulose), lubricants (e.g., magnesium
stearate), surfactants (e.g., polysolbate 80), stabilizers
(e.g., butylhydroxyanisole), corrigents (e.g., anhydrous
citric acid), 'coloring agents (e.g., red ferric oxide,
vellow ferric oxide) and the like.

A suitable example of the “part congaining an active
ingredient other than an insuiin sensitizer” is “particles
containing an active ingredientf other than an insulin

oW

sensitizer”, that is, a composition comprising

granulated material obtained by granulating an active

ingredient other than an insulin sensitizer and add;tives
(e.g.,. excipient, disintegrant, binder, _ surfactanf,
stabilizer, corrigeht, coloring agent)f and additives
(preferably excipient, disintegrént, lubficaﬁt).

Another suitable example of the “part cohtaining an

active ingredient other than an insulin sensitizer” is “a

part containing an insulin secretaéogue énd-a surfactant”.
.Herein, the surfactant is preferably Polysorbate 80.
The content of the surfactant (preferably Polysorbate 80)
in the ™part containing an insulin secretagogue and a
surfactant” 1is, for example, 0.05 to 20 parts by weight,
preferably 0.2 to 5 part by weight based on 100 parts by
weight of the “part containing an insuliﬁ secretagogue and

a surfactant”.

a .
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The “part containing an insulin secretagogue and a

surfactant” may further contain an excipient (e.g.; lactose,
crystalline cellulose), a disintegrant (e.qg.,
croscarmellose sodium), _ a binder (e.g.,
hydfoxYpropylceilulbse), a lubricant (e.qg., magnesium

stearate), a coloring agent (e.g., red ferric oxide, yellow

ferric oxide) and the like.

The “part containing an active'ingredient other than
an insulin sensitizer” is particularily _preferably' a -
composition comprising “a granulated material obtained by
granulating an  excipient (preferably lactose, or
crystailine cellulose) with a dispersion’ of an insulih

secretagogue (preferably a sulfonylurea agent, and more

preferably glimepiride), a surfactant (preférably _
Polysolbate 80), a coloring agent (preferably red ferric
oxide, yellow ferric 'oxide) and a 'binder (preferably

hydroxypropylcellulose) in a solvent (e.g., water, acetone,

ethyl alcohol, propyl alcohol, or a mixture of them at an

appropriate ratio; preferably water)”, an excipient
(preferably crystalline cellulose), a disintegrant
(preferably croscarmellose sodium) and a lubricant

(preferably magnesium stearate).
The content of an active ingredient other than an

insulin sensitizer in the “particle containing an active
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ingredient other than an insulin sensitizer” 1is, for
example, 0.0l to 100 parts by weight, preferably 0.03 to 90
parts by weight based on 100 parts by weight of the
parficle.

In particﬁlar; when the active ingredient other than
an _insuiin sensitizer is an insulin secre£agogue
(preferably a sulfonylurea agent,. and vmore preferablyl
glimepiride), fhe content of'the insulin secretagogue ' in

the “particle containing an active ingredient other than an

insulin sensitizer” is preferably 0.01 to 70 parts' by

weight, and more preferably 0.1 to 60 parts by weight based

on 100 parts by weight of the particle.

When the active ingredient other than an insulin
sensitizer is an HMC—COA reductase inhibitor (preferably
simvastatin), the content. of the lHMG;CoA | reductase
inhiﬁitor in the “particle containing an active ingredient
other than an insulin Sensitizer” is preferably.0.0l to:7O
parts by weight, and more preferébly O.l to 60 parts by

weight based on 100 parts by weight of the particle.

The solid preparation of the present invention can be
produced by formulating the ™“part containing the coated
particle of the present invention” and the “part containing
an active ingredient other than an insulin sensitizer” as

obtained above, if necessary, with additives according to a
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conventional method in the pharmaceutical technology field.

The solid preparation of the preSent invention 1is
preferably a molded product (e.g., a dry-coated tablet, a
mulfilayer tablet; preferably a multilayer tablet) obtained
by 'compression;molding (preferably tableting) the ‘“part
containing the coated particle of fhe present.invéntiong
and the “part containing an active iﬁgredient other than an/
insulin sensitizer” in the form of laminate. For the
purpose of avoiding direct contact of respective parts, an
intermediate layer of - an inert additive (e.g., excipient)
may be provided upon prodhction of the molded product.

The solid preparation of the present invention is more
preferably a multilayer tablet obtained by tabletiné tHe
“part gontaining tﬁe coated particle of the present
invention” and the "“part cqntaining an acfive ingrédieht
other than an insulin sensitizer”'in the form of'laminate.
For the purpose. o¢f preventing the resulting multila?er
fablets from capping and laminatiné, it is.preferable'that
the tableting pressure for the part tableted first is set
lower than the tableting pressure for the part tableted
next upon production of the multilayer tablet.
Specifically, it is preferable that the tableting pressure
for the part tableted first (preferably the T“part
containing an active ingredient other than an insulin

sensitizer”) is 60% or less (preferably 30% or  less) of the
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tableting pressure for the part tableted next (preferably
the “part containing the coated particle of the. present

invention”).

'Ihladditioh, a'capsule obtained by fiiling the molded
product into a .capsule (e.g;, geiétin capsule), .and a
preparation obtained by coating the'moidéd product with a
coating\base are also_included‘in'the soiid preparation -of
the present invention.

Herein, examples of a coating base include a sugar-

coating base, a water soluble film coating base, an enteric

film coating base,.sustained—releasé film coating base and
the like.

The sugar-coatiﬁg base may be white sugar, and may be
also used inlcombinatioh with one or méré spécies\Selécted
from'talc, pre;ipitated calcium carbonate, gelatin, gum
arabic, pullulanﬁ carnauba wax and the like.

Examples of the water soluble film éoating base
inclﬁde cellulose polymers such as hydroxypropylcellulose,
hydroxypropylmethylcellulose, hydroxyethylcellulose and
methylhydroxyethyl cellulose; synthesized polymers such as
polyvinylacetal diethylaminoacetate, aminoalkylmethacrylate
copolymer E [Eudragit E (trade name)] and
polyvinylpyrrolidone; polysaccharides such as pullulan; and

the like.
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Examples of the enteric film coating base:include
cellulose polymers such as hydroxypropylmethylcellulose
phthalate, hydroxypropylmethylcellulose acetate succinate,
carboxymethylethylcellulose and.celluiose acetate
phthalate; acryiic acid polymers such as methacrylic acid
copolymer L [Eudragit L (trade name)j, methacrylic acid
copolymer LD [Eudragit L-30D55 (trade'néme)] and
methacrylic acid copol?mer S [Eudragit S (trade name)]:;
natural products such as shellac; gnd'the like.

Examplés of the sustained—reiease film coating base

include cellulose polymers such as ethyl cellulose and

cellulose acetate;_acrYlic acid polymers such as

- aminoalkylmethacrylate copolymer RS [Eudragit RS (trade

name)] and ethyl acrylate/methyl methacrylate copolymer
suspension [Eudragit NE (trade néme)]; and the like.

Two or mofe of the above—mentioned coating bases may
be mixed at an appropriate proportion and then used. In'a
coatihg'step, coating additives may_be aiso used.

The coating additives include a light-blocking agent
and/or a coloring agent such as titanium dioxide, talc, fed
ferric oxide and yellow ferric oxide; a plasticizer such as
polyethylene glycol, triethyl citrate, castor oil and
polysorbates; organic acid such as citric acid, tartaric
acid, malic acid and ascorbic acid; and the like.

The amount of the coating base used is usually 1 to 30
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parts by weight, preferably 2 to 10 parts by weight based

on 100 parts by weight of a coating preparation.

The solid preparation of the present invention may be
printed_with a mark or a letter for discrimination and may
have a cleavage line for being dividéd. When the solid
preparation of the present invention'is.a nultilayer tablet;
for the purpose of discrimination, respective layers
constituting the multilayer tabletlmay be colorgd with

different colors from each other or only a part of layers -

constituting the multilayer tablet may be colored.

Further, a capsule obtained by £filling the ‘“part
containing the coated particles of the present invention”

and the “part containing an active ingredient other than an

insulin sensitizer” into a capsule (e.g., gelatin'capsule)

is also included_in.the solid preparation of the present

invention.

The solid preparation of the present invention can be
orally or parenterally administered to mammals (for example,
mice, rats, rabbits, cats, dogs, bovines, horses, monkeys,
human being) safely.

The solid preparation of the present invention is

useful as a preventing and treating agent for, for example,
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diabetes (e.g., type 1 diabetes, type 2 diabetes,
gestational diabetes), hyperlipemia (e.g.,
hypertriglyceridemia, hypercholesterolemia, hypo-high
density lipoproteinemia, postprandial.hyperlipemia),
impairéd glucosé tolerance (IGT), diabetic éomplications
[e;g,, neuropathy; nephropathy, retinopathy, cataract,
macroangiopathy, osteopenia, diabetic.hype¥osmolar coma,
infections (e.g., respiratory tract infection,.urinary
tract infection, alimentary canal inféction, dermal soft

tissue infeétion, inferior limb infection), diabetic

gangrene, xerostomia, hypacusis, cerebrovascular disorder,

peripheral blood circulation disorder, etc.], obesity,

- osteoporosis, cachexia (e.g., cancerous cachexia,

tuberculous cachexia,-diabetic-cachexia, hemopathic
cachexia, endocrinopathic_cachexia, infeétioﬁs caéhexia, or
AIDS-induced cachexia), fatty liver, hypertensioh;
pélycystic ovary syndrome, renal diseases (e.g., diabetic
nephropathy, glomerulonephritis, giomeruioscierosis,
nephrbtic syndrome, hypertensive nephrosclerosis, end-stage
renal diseases), muscular dystrophy, myocardial infarction,
angina pectoris, cerebrovascular disorder (e.g., cerebral
infarction, cerebral stroke), insulin resistant syndrome,
syndrome X, dysmetabolic syndrome, hyperinsulinemia,
hyperinsulinemia-induced sensory disorder, tumors (e.qg.,

leukemia, breast cancer, prostate cancer, skin cancer),
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irritable bowel syndrome, acute/chronic diarrhea,
inflammatory diseases [e.g., Alzheimer's disease, chronic
rheumatoid arthritis, spondylitis deformans, arthritis
defbrmans, lumbago, gout, postoperative or traumatic
inflammation, sWelling, neuralgia, pharyngi£is, cystitis,
hepatitis (including non-alcoholic fétty hepatitis),.
pneumonia/ pancreatitis, inflammatory célénic disease,
ulcerative colitis], wvisceral 6besity syndrome, or
arterioéclerosis (e.qg., atheroscle;osis).

The solid preparation of the present.invention is also
useful for secondary prevention of the above-mentioned
various diseases (e.g.; secondary prevention of
cardiovascular events such as myocardial infar;tion) and
inhibition of progreésion in these diseases (e.g.,
inhibitién of the progression ffom impéifed glucose
tolefance to diabetesh or.inhibition of the progression to

arteriosclerosis in diabetic patients).

-A dose of the solid preparation of the present
invention may be an effective amount based on an insulin
sensitizer and an active ingredient other than an insulin
sensitizer contained in the solid preparation.

The effective amount of an insulin sensitizer is
usually 0.01 to 500 mg/day, preferably 0.1 to 100 mg/day

per adult (60 kg body weight).
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In particular, when the insulin sensitizer is
pioglitazone hydrochloride, the effective amount of
pioglitazone hydrochloride is wusually 7.5 to 60 mg/day,
preferably 15 to 60 mg/day, as_pioglitazone, per adult (60
kg body weight); .

When the insulinlsensitizer is.rosiglitazone maieatep
the effective amount of rosiglitazoné ﬁaleate is usually 1
to 12 mg/day, preferably 2 to 8 mg/day per adult (60 kg
body weight). |

The effective amount of an active ingredient other

than an insulin sensitizer is usually 0.0l to 10000 mg/day,

preferably 0.1 to 5000 mg/day per adult (60 kg body weight).
When the active ingredient is an insulin secretagogue)
the effective amount of an insulin secretagogue is, for

example, usually 0.01 to 10000 mg/day, preferably 0.1 to

.5000 mg/day per adult (60 kg body weight).

In particulgr;. when .the insulin secretagogue is a
sulfonylurea agent (preferably-gliﬁepiride), the effective
amount of a sulfonylurea agent (preferably glimepiride) is
usually 0.1 to 100 mg/day, preferably 1 to 10 mg/day éer
adult (60 kg body weight).

When the active ingredient 1is an HMG-CoA reductase
inhibitor, the effective amount of an HMG-CoA reductase
inhibitor is, for example, usually 0.01 to 500 mg/day,

preferably 0.1 to 100 mg/day per adult (60 kg body weight).
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In particular, when the HMG-CoA reductase inhibitor is
atorvastatin calcium, the effective amount of atorvastatin
calcium is wusually 1 to 100 mg/day, preferably 5 to 80
mg/day per adult (60 kg body weight).

When. the HMG-CoA reductase inhibitor. is pravastatin
sodium, the efféctive amount of pravastatin 'sodium is
usually 1 to 100 mg/day, preferably 5 fxn 50 mg/day per’
adult (60 kg body weight). |

When the HMG-CoA reductase inhibitor is simvastatin,

the effective amount .of simvastatin is usually 1 to 160

mg/day, preferably 5 to 80 mg/day per adult (60 kg body

weight).
The solid preparation of the present invention is

administered ©preferably once or twice a day, more

-preferably once a day to the above-mentioned mammals.

- Particularly, the solid preparation .of the present

invention is preferably administered once before breakfast

to the mammals.

Particularly preferred examples of the solid
preparation of the present invention include:
“a tablet (preferably multilayer tablet) containing 16.53
mg of pioglitazone hydrochloride (15 mg of pioglitazone)
and 1 mg of glimepiride per tablet”;

“a tablet (preferably multilayer tablet) ‘containing 16.53
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mg of pioglitazone hydrochloride (15 mg
and 3 mg of glimepiride per tablet”;

“a tablet (preferably multilayer tablet)
mg of pioglitazone hydrochloride (15 mg

and 4 mg of glimepiride per tablet”;

- “a tablet (preferably multilayer tablet)

mg of pioglitazdne_hydrochloride
and 1 mg of glimepiridé per tablet”;

“a tablet (preferably multilayerltablet)
mg of pioglitazone hydrochloride (30 mg
Iand 2 ﬁg of glimepiride per tablet”;

“a tablet (preferably multilayer tablet)
(30 mg

and 3 mg of glimepiride per tablet”;

“a'tablet'(preferably multilayei tablet)

img of pioglitazone hydrochloride (30 mg.

and 4 mg of glimepiride per tablet”; and
“a tablet (preferably multilayer fablet)
mg of pioglitazone hydrochloride (45 mg

and 4 mg of glimepiride per tablet”.

(30 mg

PCT/JP2006/326169

of pioglitazone)

containing 16.53

of pioglitazone)

containing 33.06

of pioglitazone) '

containing 33.06

of pioglitazone)

containing 33.06

of pioglitazoné)

containing 33.06

of pioglitazone)

containing 49.59

of piloglitazone)

The solid preparation of the present invention may be

used in combination with one or more drugs

referred to as concomitant drugs)

treating drugs, diabetic  complication

(hereinafter

selected from diabetic

treating drugs,
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hyperlipemia treating drugs, hybotensive drugs, anti-
obesity drugs, diuretics and antithrombotic drugs. As
these concomitant drugs, those exemplified as the active
ingredient are used.

The timing'of administration of the soiid preparation
oflthe present invention and a concomitant drug is not
limited and they may be administered to alsubject
simultaneously or at staggeredltimesL Alternatively, a
single dosage form containing the ;olid preparation of the

present invention and a concomitant drug may be

administered to a subject.

A dose of a concomitant drug can be selected
appropriately based on the clinical dose. The combination
ratio between the solid preparation of the present

invention and a concomitant drug can be selected

. appropriately depending on a subject to be administered, an

administration route, disease to be treated, symptoms and a
combination of drugs. 1In the case\where.a subject to be
administered is a human, 0.01 to 100 parts by weight of a
concomitant drug may be used per 1 part by weight of the
solid preparation of the present invention.

Thus, by using a concomitant drug, superior effects
such as 1) enhanced actions of the solid preparation of the
present invention and a concomitant drug (synergistic

action of the drugs), 2) reduced doses of the solid
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preparation of the present invention or a concomitant drug
(reduction in a dose of a drug as compared with
administration of the drug alone) and 3) reduced secondary
effécts of the solid preparatiop of the present invention

and a éqncomitaﬁt drug can be obtained.

The present invention further provides “a coated’
particle in which a particle containing -an insulin
sensitizer is coated with lactose or a sugar alcohol”. The

coated particle is useful, for example, as a raw material

for the solid preparation of the present invention.

Hereinafter, the present invention will be explained

in detail with reference to Examples, Comparative Examples

‘and Test Examples which are not intended to limit the

present invention.

In the following Examples and Compafative Examples,
products that meet the Japanese Phérmacopoeia 14th Edition
or Japanese Pharmaceutical Excipients 2003 were used as
various additives such as lactose, hydroxypropylcellulose,
croscarmellose sodium, magnesium stearate, crystalline

cellulose and Polysorbate 80.

Example 1

A mixture of pioglitazone hydrochloride (99.2 gq),
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croscarmellose sodium (13.2 g) and lactose (;84.9 g) was
granulated by spraying 136.2 g of an .aqueous solution of
hydroxypropylcellulose (6.81 g) on it 1in a fluid bed
granulator (manufactured by Powrex Corp., Model: LAB-1).
The résplting granulated powder was then granulated by
spraying a suspension obtained by diSpersing lactose-(36 g)
in 148.6 g of an aqueous solution of'hydrékypropylcellulose"
(7.59 g} on it in a fluid bed granulatof (manufactured by
Powrex - Corp., Model: LAB-1) to obtain pioglitazone

hydrochloride-containing granulated powder coated with

lactose. To a part (23.18 g) of the granulated powder thus

obtained, croscarmellose sodium (0.728 g) and magnesium
stearate (0.096 g) were added and mixed to obtain
pioglitazone hydrochioride—containing mixed powder.

Glimepiride (2004 g) was dispersed and suépended in

45000 g of an aqgueous solution of hydroxypropylcellulose

(2250 g)'and then mixed with 6750 g of an aqueous 20 (w/w)%
Polysorbate 80 solution. A part '(48380 g) of  the
resuiting mixture solution was granulated by spraying it on
a mixture of lactose (46530 g) and crystalline cellulbse
(20250 g) in a fluid bed granulator (manufactured by Powrex
Corp., Model: WSG-60). The size of a part of the resulting
granulated powder was -adjusted. A part (63840 g) of the

resulting size-adjusted powder was mixed with

croscarmellose sodium (4320 g), crystalline cellulose (3600
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g) and magnesium stearate (240 g) to obtain.glimepiride—
containing mixed powder.

The pioglitazone hydrochloride-containing mixed powder
(180 mg) and the glimepiride-containing mixed powder (180
mg) were compressed in the form of laminate at a tableting
pressure of 10 kN/cm® (9.5 mmd flat-faced with beveled
edge) wusing Autograph (manufactured byl.Shimadzu Corp.,
Model: AG-50kN) to obtain a muitilayer tablet containing .45

mg of pioglitazone and 4 mg of glimepiride per tablet.

Example 2

A mixture of pioglitazone hydrochloride (20430 g),
croscarmellose sodium (2706 g) and lactose (30420 g) was
granulated by spraying 27920 g of an aqgqueous solution of

hydroxypropylcellulose (1396 gj on it in a .fluid bed

‘granulator (manufactured by Powrex Corp., Model: WSG-60)

The resulting g;anulated powder was then granulated by
spraying a part (74120 g) of a suspénsion obtained by
dispérsing lactose (18720 g) 1in 75293 g of an aqueous
solution of hydroxypropylcellulose (1973 g) on it in a
fluid bed granulator (manufactured by Powrex Corp., Model:
WSG-60) to obtain pioglitazone hydrochloride-containing
granulated powder coated with lactose. The size of a part
of the resulting granulated powder was adjusted. A part

(66050 g) of the resulting size-adjusted granulated powder
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was mixed with croscarmellose sodiuﬁ (2075 g) and magnesium
Stearate (273.6 g) to obtain pioglitazOne’ hydrochloride-
containing mixed powder.

The pioglitazone hydrochloride-containing mixed powder

(180 mg) thus obtained and the glimepiride~containing mixed

_ powder (180 mg) obtained in Example 1 were compressed in

the form of laminate at a tableting Ipressure of 1.1
kN/punch for thé first layer énd a tableting pressure of
9.1 kN/punch for the second layer ,

(9.5 mm¢ flat-faced with beveled edge) using a rotary -
Itableting machine (manufactured by Kikusui Seisakusho Ltd.,

Model: AQUA 08242L2JI) to obtain a multilayer tablet

. containing 45 mg of pioglitazone and 4 mg of glimepiride

per tablet.

Examﬁle 3

A. mixture »Qf-_pioglitazone hydrochloride (99.2 é),
éroscarmellose sodium (13.2 g) ana lacfose (112.9 g) was
granulated by spraying 136.2 g of an aqueous solution of
hydroxypropylcellulose (6.81 g) on it in a fluid bed
granulator (manufactured by Powrex Corp., Model: LAB-1).
The resulting granulated powder was then granulated by
spraying a suspension obtained by dispersing lactose (108
g) in 430.6 g of an aqueous solution of

hydroxypropylcellulose (7.59 g) on it in a fluid bed
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granulator (manufactured by Powrex Corp., Model: LAB-1) to
obtain pioglitazone hydrochloride—containing granulated
powder coated with :lactose. A part (23.18 g) of the
resﬁlting granulated powder was mixed with croscarmellose

sodium (0.728 gf and magnesium stearate (0.096 g) to obtain

. pioglitazone hydrochloride-containing mixed powder.

The pioglitazone hydrochloride—cbntaining mixed powder'
(180 mg) thus obtained and the glimepiride-containing mixed

powder (180 mg) obtained in Example 1 were compressed in

the form of laminate at a tableting pressure of 10 kN/cm?

(9.5 mm¢ flat-faced with beveled edge) wusing Autograph

(manufactured by Shimadzu Corp., Model: AG-50kN) to obtain

- a multilayer tablet containing 45 mg of pioglitazone and 4

mg of glimepiride per tablet.

.Example 4

A mixture gf- picglitazone hydrochloride (99.2 g},
croscarmellose sodium (13.2 g)-ana lactose (148.9 g)  was
granuiated by spraying a suspension obtained by dispersing
lactose (72.4 g) in 425.8 g of an aqueous solution of
hydroxyproopylcellulose (14.4 g) on it to obtain
pioglitazone hydrochloride-containing granulated powder
coated with lactose. -A part (326.8 g) of the resulting
granulated powder was mixed with croscarmellose sodium

(10.3 q) and magnesium -stearate (1.35 qg) .to obtain
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pioglitazone hydrochloride-containing mixed powder.

The pioglitazone hydrochloride—containing mixed powder
(180 mg) thus obtained and the glimepiride-containing mixed
powder (180 mg) obtained in Example 1 were compressed in
the'foim of laminate at a tableting pressure of 10 kN/cm?
(9.5  mmé flat—féced with .beveled _edge) using Autograph
(manufactured by Shimadzu Corp., Modél: AG-50kN) to obtain
a multilayer tablet containing 45 mg of pioglitazone and 4

mg of glimepiride per tablet..

'Example 5
A mixture of pioglitazone hydrochloride (99.2 q),
- croscarmellose sodium (13.2 g) and lactose (148.9 g) was
granulated by sprayihg 136.2 g of an aqueous solution of
hydroxypropylcellulose (6781 g)_in a fluidlbed éranulatér
'(manﬁfactured by Powrex Corp., Model: LAB¥1). The
resulting granulated powder was then granulated by spraying
a suspéhsion obtained by dispersing mannitol (72 g) in
289.6 g of an aqueous solution of hydroxypropylcellulose
(7.59 g) on it in a fluid bed granulator (manufactured by
Powrex Corp., Model: LAB-1) to obtain a pioglitazone
hydrochloride-containing granulated powder coated with
mannitol. A part (23.18 g) of the resulting granulated
powder was mixed with croscarmellose sodium (0.728 g) and

magnesium stearate (0.096 g) to ©obtain pioglitazone
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hydrochloride-containing mixed powdér.

The pioglitazone hydrochloride-containing mixed powder
(180 mg) thus obtained and the glimepiride-containing mixed
powder (180 mg) obtained in Example 1 were compressed in
the form of laminate at a tableting pressure of 10 kN/cm?
(9.5 mm¢ flat-faced with beveled edge) using Autograph
(manufactured by Shimadzu Corp., tradé name: AG-50kN) to
obtain a multilayer tablet confaining 45 mg of pioglitazone

and 4 mg of glimepiride per tablet.

Example 6

The pioglitazone hydrochloride-containing mixed powder
(120 mg) obtained in Example 2 and the glimepiride¥
containing mixed powder (90 mg) obtained in Example 1 were

compressed in the form of laminate at a tableting pressure

" of 0.6 kN/punch for. the first layer and a ‘tableting

pressure of 6.9 kN/punch for the second .layer (8.0 ﬁm¢
convex¥faced) using a rotafy fableting " machine
(manufactured by Kikusui Seisakusho Ltd., Model: AQUA
08242L2JI) to obtain a multilayer.tablet containing 30.mg

of pioglitazone and 2 mg of glimepiride per tablet.

Example 7
A mixture of pioglitazone hydrochloride (99.2 q),

croscarmellose sodium (18 - g) and lactose (231.3 g) was
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granulated. by spraying 180 g of .an aqueous solution of
hydroxypropylcellulose (9 g) on it in. a fluid bed
granulator (manufactured by Powrex Corp., Model: LAB-1).
The resulting granulated powder was then granulated by
sprayihg a suspénsibn obtained by dispersing lactose (96 qg)
in 388.2 g of an aqueous solution of.hydroxypropylceliulose
(10.2 g) on it in a fluid bed granuiator.(manufactured by’
Powrex Corp., Model: LAB—l)' to obtain a pioglitazone
hydrochloride-containing granulatgd' powder coated with

lactose. Two batches of the resulting granulated powder'

were subjected to size adjustment. A part (896.4 g) of the

resulting size-adjusted powder was mixed with

- croscarmellose sodium (27.8 g) and magnesium stearate (3.71

g) to obtain pioglifazone hydrochloride-containing mixed
powder.

élimepiriae (6 g) and yellow ferric oxide (0.192 q)
were dispersed and sdspended in 270 g of an aquedus
solution of hydroxypropylcellulose (13.5 g).and then mixed
with 36 g of an aqueous 20 (w/w)% Polysorbate 80 solution.
The resulting mixture solution was granulated by spraying
it on a mixture of lactose (278.6 g) and crystalline
cellulose (120 g) in a fluid bed granulator (manufactured
by Powrex Corp., Model: LAB-1). A part (404.9 g) of the
resulting granulated powder was mixed with croscarmellose

sodium (27.41 g), crystalline cellulose (22.84 g) and
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magnesium stearate (1.6 g) to obtaiﬁ glimepiride-containing
mixed powder.
The pioglitazone hydrochloride-contained: mixed powder
(80 mg) and the glimepiride—containing mixed powder (80mg)
were éompressed in the form of laminate at a tableting
pressure of 1.1 kN/pﬁnch for thé first 1layer .and a
tableting'-pressure of 5.4 kN/punch. fér the second layer‘
(7.0 mm¢ flat-faced) wusing a rotary tableting machine
(manufactured by Kikusui Seisakpsho Ltd., trade name:
AQUARIUS 0512LD2AX) = to obtain a multilayer tablet
.containing 15 mg of pioglitazone and 1 mg of glimepiride

per tablet.

Example 8

A mixture of pioglitazone hydrochlofide \(134'2 g),
croséarmellose sodium (178.2 g) and lactose (2006 g) was
granulated by spraying 1836 g of an aqueous solution'of
hydroxypropylcellulose (91.8 q) \on if in a fluid bed
granﬁlator (manufactured by Powrex Corp., Model: FD-53).
The resulting granulated powder was then granulated lby
spraying a suspension obtained by dispersing lactose (977.4
g) in 3909.6 g of an agqueous . éolution of
hydroxypropylcellulose - (102.6 g) on it in a fluid bed
granulator (manufactured by Powrex Corp., Model: FD-5S) to.

obtain pioglitazone hydrochloride-containing -granulated
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powder coated with lactose. A .part of the resulting

granulated powder was subjected to size adju;tment} A part

(3480 g) of the resulting size-adjusted powder was mixed

with croscarmellose sodium (109.2 g) and magnesium stearate

(10.8 g) to obtain pioglitazone hydrochléride—containing
~mixed powder.

A mixture of simvastatin (522.l'gf, iactose (3078 g),’
crystalline cellulose (1040 g) and anhydrous citric acid
(65 g was granulated by spraying a solution of
hydroxypropylcellulose (156 g), butylhydroxyanisole (1.04

g) and ethyl alcohol (208 g) in water (2600 g) on it 'in a

fluid bed granulator (manufactured by Powrex Corp., Model:

. FD-58). A part of the resulting granulated powder was
subjected to size adjustment.. A part (4226 g) of the
resulting size-adjusted poner was mixed  with

croscarmellose sodium (226 é) and magnesium stearate (67.8
g) to obtain simyastatin—containing mixed powder.
The pioglitazone hydrochloridé—contéining mixed powder
(180 mg) and the simvastatin-containing mixed powder (400
mg) were compressed in the form of laminate at a tableting
pressure of 17.7 kN/punch (13.5x8.5 mm, oblong shape) using
a rotary tableting machine (manufactured by Kikusui
Seisakusho Ltd., Model: AQUA 08242L2JI) to obtain a

multilayer tablet.
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Example 9

A mixture of pioglitazone hydrochloride (20390 g),
croscarmellose sodium (2706 g) and lactose (30460 g) was
granulated by spraying 27920 g of an aqueous solution of
hydroxYp;opylcellulose (1396 g) on it in a fluid bed
granulator (manufactured by Powrex Corn., Model:_WéG—60);
The resulting granulated powder was .then granulated by
spraying a part - (74120 g) of a suspension obtained by
dispersing lactose (18720 g) 1in 75293 g of an aqueous
solution of hydroxypropylcelluloee (1973 g) on it in a
.fluid ned granulator (manufactured by Powrex Corp., Model:

WSG-60) to obtain pioglitazone hydrochloride-containing

. granulated powder coated with lactose. The size of a part

of the resulting granulated powder was adjusted. A part
(66050 e) oflthe resulting size;adjusted granulated powder
was mixed with‘croecarmellose sodium (2075 g) and magnesium
stearate ,(273'6 g)- to obtain pioglitazone hydrochloride—
containing mixed powder. |
Glimepiride (1982 g) was dispersed and suspended in
45000 g of an aqueous solution of hydroxypropylcellulose
(2250 g) and then mixed with 6750 g of an aqueous 20 (w/w)%
Polysorbate 80 solution. A part (48380 g) of the
resulting mixture solution was granulated by spraying it on
a mixture of lactose (46550 g) and crystalline cellulose

(20250 g) in a fluid bed granulator (manufactured by Powrex
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Corp., Model: WSG-60). The size of-a part of the resulting
granulated powder was adjusted. A part- (63840 g) of the
resulting size-adjusted powder was mixed with
croécarmellose sodium (4320 g), crystalline cellulose (3600
g) and magnesidm stearate (240 g) to obtain glimepiride-
cbntaining mixed bowder. |

The pioglifazone hydrochloride—donfaining mixed powder
(120 mg) and the glimépiride—éontaihing mixed powder (180

mg) were compressed in the form of laminate at a tableting

pressure of 0.8 * kN/punch for the first layer and a

tableting pressure of 10.4 kN/punch for the second layer

(9.0 mm¢ convex-faced) using a rotary tableting machine
(manufactured by Kikusui Seisakusho Ltd., Model: AQUA
08242L2J1) to obtain a multilayer tablet containing 30 mg

of pioglitazone and 4 mg of glimépiride per tablet.

Example 10

A mixture of pioglitazone hydrochloride (20330 g),
croséarmellose sodium (2706 g) and lactose (30520 g) was
granulated by spraying 27920 g of an aqueous solution of
hydroxypropylcellulose (1396 g) on it 1in a fluid bed
granulator (manufactured by Powrex Corp., Model: WSG-60).
The resulting granulated powder was then granulated by
spraying a part (74120 g) of a suspension obtained by'

dispersing lactose (18720 g) in 75293 g of ‘an aqueous
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solution of hydroxypropylcellulose (1973 q) on it in a
fluid bed granulator (manufactured by Powrex Corp., Model:
WSG-60) to obtain pioglitazone hydrochloride-containing
grahulated powder coated with lactose. The size of a part
of the'resultiﬁg granulated powder was adjusted. A part
(11588 g) of the resulting size-adjﬁsted granulated:powder
was mixed with croscarmellose sodium'(364‘g) and magnesium
stearate (48 g) to_.obtain :pioglitazoﬁe hydrochloride-
containing mixed powder.

Glimepiride (18 g), red ferric oxide (0.024 g) and

yellow ferric oxide (0.072 g) were dispersed and suspended

in 270 g of an aqueous sclution of hydroxypropylcellulose
(13.5 g) and then mixed with 36 g of an aqueous 20 (w/w)$%
Polysorbate 80 solufion. The resulting mixture solution
was granﬁlated by spraying it on a- ﬁixtﬁre 5f lactose
(266;7 g) and crystalline céllulose (120 g) in a fluid bed
granulator (manuféctured by Powrex-Corp., Model: LAB—l).I A
part (383.64 g) of the granulated\powdef thus obtained was
mixed- with croscarmellose sodium (25.97 g), crystalline
cellulose (21.64 g) and magnesium stearate (1.51 g) to
obtain glimepiride-containing mixed powder.

The pioglitazone hydrochloride-containing mixed powder
(120 mg) and the glimepiride-containing mixed powder (80
mg) were compressed in the form of laminate at a tableting

pressure of 1.4 kN/punch for the first layer and a
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tableting pressure of 6.4 kN/punch for the second layer
(8.0 mm¢ flat-faced with beveled edge) gsing a rotary
tableting machine (manufactured by Kikusui Seisakusho Ltd.,
trade name: AQUARIUS 0512LD2AX) to obtain a multilayer
tablet"lcontaining 30 mg of pioglitazone and 3 mg of

glimepiride per tablet.

Example 11

Thé pioglitazone hydrochloride-containing mixed powder
(80 mg) obtained in Example .7 -and the glimepiride-
contaiﬁing mixed powder (133 mg) obtained in Example 10
were compressed in the form of laminate at a tableting
pressure of 10 kN/cm® (8.0 mm¢ flat-faced with beveled
edge) using Autogréph (manufactured by _Shimadzu Corp.,

Model: AG-50kN) to obtain a mulfilayer tablef conﬁaining 15

| mg of pioglitazone and 4 mg of glimepiride per tablet.

Comparative Example 1

A mixture of pioglitazone hydrochloride (29.75 kg),
carmellose calcium (3.24 kg) and lactose (68.71 kqg) Qas
granulated by spraying 45 kg of an aqueous solution of
hydroxypropylcellulose (2.7 kg) on it in a fluid bed
granulator (manufactured by Powrex Corp., Model: STRE-M).
Three bathes (313.2 kg) of the resulting granulated powder

were mixed with cérmellose-célcium (9.72 kg) and magnesium
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stearate (1.08 kg) to obtain pioélitazqne hydrochloride-
containing mixed powder.

The pioglitazone hydrochloride-containing mixed powder
(180 mg) thus obtained and the glimepiride-containing mixed
powder'(180 mg) obtained in Example 1 weré compressed in
the form of laminate at a tableting pressure of 10 kN/cm?
(9.5 mmé 'flat—faced with beveled édée) using Autograph’

(manufactured by Shimadzu Seisakusho Corp., Model: AG-50kN)

to obtain a multilayer tablet.

'Comparétive Example 2

A mixture of. pioglitazone hydrochloride (99.2 gy,
croscarmellose sodium (13.2_g) and lactose (148.9 g) was
granulated by sprayihg 136.2 g of an aqgqueous soiution of

hydroxypropylcellulose (6.81 gj on it in. a fluid bed

'granulator (manufactured by Powrex Corp., Model: LAB-1).

The resulting granulated powder was then granulated Iby
sprayin'g a solution of sucrose (7_2 g).inll51.8 g of an
aqueoﬁs solution of hydroxypropylcellulose (7.59 g) on it
in a fluid bed granulator (manufactured by Powrex Corﬁ.,
Model: LAB-1) to obtain pioglitazone hydrochloride-
containing granulated powder coated with sucrose. A part
(23.18 g) of the resulting granulated powder was mixed with
croscarmellose sodium (0.728 g) and magnesium stearate

(0.096 g) to obtain pioglitazone hydrochloride-containing
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mixed powder.

The pioglitazone hydrochloride-containing mixed powder
(180 mg) thus obtained and the glimepiride-containing mixed
powder (180 mg) obtained in Example 1 were compressed in
the'form of laminate at a tableting pressufe of 10 kN/cm?
(9.5 mm¢ flét—faced with beveled edge) using Autégraph
(manufacfufed by Shimadzu Seisakusho Cofp:, Model: AG—SOkN)’

to obtain a multilayer tablet.

Comparative Example 3
The pioglitazone hydrochloride-containing mixed powder

(180 mg) obtained in Comparative Example 1 was compressed

. using ,a rotary tableting machine to obtain a tablet

containing 45 mg of pioglitazone per tablet.

'Comparative Example 4

The pioglitazone hydrochloride-containing mixed powder
(120 mg) obtained in Comparative Example 1 was compressed
using a rotary tableting machine to obtain a tablet

containing 30 mg of pioglitazone per tablet.

Test Example 1
Dissolution of pioglitazone hydrochloride from the
tablets of Examples 1 to 7, 9 and 10 and Comparative

Examples 1, 3 and 4 was tested by a paddle method (75 rpm)
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using 900, mL of a 0.3 M hydrochloric acid/potassium

chloride buffer (37°C, pH 2.0). Results are shown.in Table
1. In Table 1, the average dissolution rate of 6 tablets
is shown. |

[Table 1]

Dissolution rate (%) of pioglitazone.hydrochloride_

15min 20min "30min 45min
Comparative 30 - 42 76 . 91
Example 1 ' _
Comparative 99 99 100 100
Example 3 '
Comparative 100 100 101 101
Example 4 : _ . '
.Example 1 99 101 101 1101
Example 2 100 1101 101 100
Example 3 101 101 101 101
Example 4 98 98 98 98
Example 5 103 104 104 104
Example 6 101 102 102 102
Example 7 104 104 104 105
Example 9 102 102 102 102
Example 10 106 107 ~ 107 ' 107

‘As shown' in Table 1, the solid preparation of the
present invention was'excellent in dissolution property of
an insulin sensitizer (pioglitazone hydrochloride). | The
solid preparation of the present invention also exhibited
dissolution behavior of an insulin sensitizer similar to
dissolution behavior of an insulin sensitizer from “a solid
pfeparation containing only an insulin sensitizer as an
active ingredient” (e.g., tablets of Comparative Examples 3

and 4).
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Test Example 2

Dissolution of pioglitazone hydrochloride from the
tablet of Example 2 was tested by a paddle method (75 rpm)
usihg 900 mL of a 0.3 M hydrochloric acid/potassium
chloride buffe;'(37°C, pH 2.0) after the tablet was stored
in a.seaied colorless glass bottle at 40°C for llmonth.
Results are shown in Table 2. In Table 2, the average’
dissolution rate of 6 tablets is shown. |

[Table 2]

Dissolution'rate (%) of pioglitazone hydrochloride

15min | 20min | 30min | 45min
Initial wvalue 99 100 100 100
After storage | 99 99 100 100
Example 2
for 1 month at :
40°C

-an insulin sersitizer (pioglitazone hydrochloride).

As shown 1in Table 2, the solid preparation of the
present invention was excellent in dissolution stability of
That
is, a change with time in dissolution of an insulin
éensitizér (piogiitézone hydrochloride) from the spiid

preparation of the present invention was not observed.

Industrial Applicability
The solid preparation of the present invention is

useful as a diabetic treating agent and the like and is

excellent in dissolution property of an insulin sensitizer.
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CLAIMS

1. A solid preparation comprising the following part
(1)'and part (2):

(1) a part containing coated particlés in which the
particles containing an insulin sensitizer are coated with
lactose or a sugar alcohol; and

(2) a part containing an éctive ingredient other than
an insulin sensitizer.

2. The solid preparation according to claim 1,

wherein the insulin sensitizer 1s pioglitazone or a salt

thereof.
3. The solid preparation according -to claim 1,
wherein the active ingredient is an insulin secretagogue.

4. The solid preparatioﬁ according to claim 3,

' wherein the insulin secretagogue is a sulfonylurea agent.

5. The solid preparation' according to claim '4,
whereiﬁ the sulfonylurea agent is glimepiride.

6. The solid preparation according to claim 1, which
is a tablet.

7. The solid preparation according to.claim 6, which
is a multilayer tablet.

8. The solid preparation according to claim 1,
wherein the part (1) is a part containing coated particles

in which the particles containing an insulin sensitizer are
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coated with lactose.

9. The. solid preparation according_ to claim 1,
wherein the part (2) 1is a part containing an insulin
sectetagogue and a surfactant.

10. The solid preparation according to claim 9,
wherein the surfactant is Polysorbate 80.

11. The solid preparation aécording to claim 1,’
wherein‘the amount of lactose'or a sugar alcohol coeoating
the particle containing an insulin sensitizer is 5 to 50
parts by Weight based on 100 parts by weight of the
Iparticle.

12. The solid preparation according to claim 1, which
is a multilayer tablet obtained by tableting the part (15
and the part (2) in fhe form of laminate.

13. The solid preparatioﬁ according‘ to .claim 12,
wheréin the tagleting pressure for the part (1) or part (2)
tableted_firSt ig 60% or less of the tableting pressure for
the part (2) or part (1) tableted next.

14. The solid preparation according to claim 1,
wherein the “coated particles in which the particies
containing an insulin sensitizer are coated with lactose or
sugar alcohol” are a granulated material obtained by
granulating an insulin sensitizer, an excipient and a
disintegrant with a dispersion of a binder and lactose or a

sugar alcohol in a solvent.
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15. The solid preparation éccording to claim 1,
wherein the “coated particles 1in which the particles
containing an insulin sensitizer are coated with lactose or
sugér alcohol” are a granulated material obtained by
granulating an insulin sensitizer, an ekcipient and a
disintegrant sequentially with a dispersion of a bindér in
a solvent, and-a dispersion of a bindér énd lactose or a
sugar alcohol in a solvent.

16. A coated particle in which a particle containing

an insulin sensitizer is coated with lactose or a sugar

alcohol.
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