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DESCRI PTI ON SOLI D PREPARATI ON Techni cal Field The
present invention relates to a solid preparation

weoupoiodng an insulin sensitizer and an acti VBCT/JP2006/326169

i ngredient other than an insulin sensitizer, which is
useful as a diabetic treating,agent or the |ike.
Background Art The follow ng preparations containing
an insulin sensitizer such as'thiazolidinedi ones and
an active ingredient -other than an insulin sensitizer

have been reported: 1 )gﬁéﬁﬁiﬁ%ﬂmyparation conpri sing
| 17

an insulin sensitizer, n secretagogue and a
surfactant (see WO 2%&{&%&%@ Wﬁ@ a unit-dose

phar maceuti cal conpo A W@ non-insulin
dependent di abetes nellitus, which conprises a

conbi nation of glinepiride and a thiazolidinedi one

insulin sensitizer, and provides a sinultaneous

Tesihers@ loffi@d¢h drug at rates sinilar to those

obtai ned with separate adm nistration of i mrediate _
rel edde dosegent oinEeBEighi megiatiede Hhdaasolid preparation
t hi.azol i di nedi one (see US 2004/0147564 A );3 ) a
quimpmieEcet | @al ioenpdsi tsiemsicdmer simg an iagddlvien ingredient
sensitizer, another antidiabetic agent ‘and a .
other than an insulin sensitizer, which 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 preparation comprising an 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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pharmmaceutically acceptable carrier, wherein the
conposition is arranged to provide a nodified rel ease

w@bRooan7d9enst one of the insulin sensitizer andPe¢haP2006/326169

ot her anti di abetic agent (see WD 00/28989) ; 4 ) a

solid preparation which conpr%ses particl es containing

an insulin sensitizer and parTicles containing a

HMG- CoA reduct ase inhibitor (see WD 2004/108161); 5 )

a solid preparation whi ch conprises (1) a Iayer

containing an insulin sensitizer er

cont 2 nih P T At uE T e L ERbpERT shPopkBb-Eraffbagn tnsulin
i nsyli,n sensitizer b) crysta I|n ceIIquse haV|n
SESdatsge par EFEEH anerhit o Y Gty and
crystalline cellulose having an average partlcle
OlERECEN G o 16606&*13&36((1) 56F§?g?ﬁy| pyr'tofTtiohe the
K-90 (see WD 2005/099760); 6 ) a pharnaceutica
COBRPSSICEBN e AGITsH it LAV ides @ Mg infkgpse of at
enhancer in conbination with one or nore other
lgasitdi st i cef whébe f umeilomal sRiEhbnt 9% di fP@r s theomother
that of the insulin sensitivity enhancer (see EP '

a

- arag7gebat)ic 2derd pldeamitte ®0/ER98 rposi ti on whi ch

conprises an insulin sensitizer, an insulin )
secr ddageguscdnd! a mptegrareddn callichaccaptrablsecamdmricles
(see WO 98/57649) ; 8 ) a pharmaceutical conposition
coanariindingg aan iinesuliinn semsd itt izerr, aands e rinexiamlcanruinting a
of an insulin secretagogue and a pharmaceutically
Haccepirahleaiarrdeerinfsied W2 (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 pharmaéeutical 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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99/03476) ; 9 ) a conposition conprising a
sul fonyl urea anti di abetic agent and a glitazone

wa@edordiabet i ¢ agent in amounts exhibiting a symer/ag200d/326169

effect (see WD 98/36755); 10) a process for producing
a coated preparation, conpriséng coating with a

di spersion of pioglitazone hydrochloride in an organic
sol vent containing a coating base soluble in an
organi ¢ sol vent (see WD 2004/006921) ; 11) a process

for .pr.oduci ng a coated preparatio conpri si.ng coati.n

ST e A gu o FORTTEga e od GrT i &) (AT RZone 11 Secretahogue
hydr ochl or.i de cont aj ni a coatin ase having | ow

A Cosi 1 PR ST SHOR B8 70GEF <P k] C1o) CATEOPFd  (see WO
preparati on having hardness of 100 to 400 N, and a
9§H§§é7ﬁﬁ;which an insulin sensitizer and an active
~ingredient other than an insulin sensitizer are

uni f &y @i spEPEREsEsden\D XBUREBOFBD) . 2D sty lurea
of the Invention In a solid preparation containing an _
avrgdiiiapedarsi agort and ah déttaéonmgradtiichiakithes eEgpt 1in
an insulin sensitizer, it is preferable that these

agffuedtsi wehitgrtddicemt symeridiistt idi sfdlanti s dsefyi%y/36755) ;
simlar to two kinds of solid preparations )
i ndeféndent |precoasai May pheseefihget avecoageaddirsrdmaration,
The present inventors have studi ed dissolution

dotperstiymoof dagtthinngngredilent s f dasparsabnd pifepariatglointazone

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



10

15

20

25

containing an insulin sensitizer and an active
i ngredi ent other than an insulin sensitizer, and have

wo poog7deund that there is a problemthat di sseCTIIR2006/326169

of an insulin sensitizer fromthe solid preparation is

i nfluenced by a part containing the active ingredient

other than an insulin sensitizer, and is slow as

conpared with dissolution of an insulin sensitizer

from"a solid preparation containing only an insulin
sensitizer, as an active ingredient". In order to solve

& (%Fﬁ?%ﬁ§QHQ§%§P&ﬁbblen] the present inventors have

i ntensively studied and, as a result, have.fqund, that .
in a6 i dPpEEpAFat i YW THTS si Bg Ve 1) SBHS??gont%%ﬁ%@tlon
coated particles in which the particles containing an ,
AUPRALtY séfsi PPEsr épérﬁéaﬁéasmﬁfﬁomac?os%o%%da.Ei%&ﬁratlon
al cohol ™ and "(2) a part containing an active _ .
dongrddiiere @t hepsvhan &ensdddlgar samdi fnzéctive ingredient
di ssol ution behaviar of the insulin sensitizer is

ofiteid drhatro adi sigwiudtiirors dyetiaviaar ofanchedvsufipst found that
sensitizer froma solid preparation containing only an
tived | nisensi t bzeblas arttadt i véissgtedient " ofThan | sinsulin
the present invention provides: 1) A solid _ )
Saireiariatd ronf conpithel ngpltie beokpewbndgoparits (1hfandnpadt by a
(2) :(1) a part containing coated particles in which

ddte paritglres € aiaiddtigran idsadighisestsidt zdiaaran insulin
coated with | actose or a sugar al cohol; and

sensitizer, and is slow as compared 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
contéining 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

AAY

dissolution behavicor 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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(2) a part containing an active ingredient other than
an insulin sensitizer, 2 ) The solid preparation

waewendiony to the above 1), wherein the insuliPCT/JP2006/326169

sensitizer is pioglitazone or a salt thereof, 3 ) The

solid preparation according t§ the above 1 ) , wherein

the active ingredient is an insulin secretagogue, 4 )

The solid preparation according to the above 3),

wherein the i nsulin secretagogue is a'sulfonylurea

agent The sol i reparatio ccor g o t he

abové 14) gmﬁéF&.?%W1 %ﬂﬂ?%w&?ﬁ?% éﬁ%ﬁt es Inowhich the
linmepiride, 6 ) The solid preparatio accordln :

ORHG LA Fe COREAMIEH |30 alhab ok, S0 THESSoPrd Eosted with
preparation according to _the above 6), which is a

l#&FPﬁﬁaV@ratﬁﬁg@F ad oPhtHe €319 d preparation according

to the above 1), wherein the part (1) is a

cont di2ni rig RAvat e@orpia@tnhm@sannaﬁm@ﬁ tlﬁ@rﬁé?rlteunél &fher than

containing an insulin sensitizer are coated wth

anadnesd,ing senpid igsit,d preparati on according to the

above 1), wherein the part (2) is a part containing an

i nsulki)n s&teetsagdglieo verk va sivd agtanrdi10y The tdel iagpove 1),

preparation according to the above 9.) , wherein the )

whienrfedet attte | $nBallysordmatsi t8izerd 1) sTipd ogidliitchzone or a salt

preparation accordlng to the above 1) , -

thereof,

3)° The solid preparation aqcording 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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wherei n the anount of |actose or a sugar al coho
coating the particle containing an insulin sensitizer

WO 2005/0t29950 parts by wei ght based on 100 part SP@¥JIP2006/326169
wei ght of the particle, 12) The solid preparation
according to the above 1), which is a nultilayer
tabl et obtained by tableting the part (1) and the part
(2) inthe formof lamnate, 13) The solid preparation
according to the above 12), wherein the tableting

Pr es re tI‘%r StSsh%T erpe %%%]f%’?} artcég}diﬁgl ggeq fel ra‘%ove 9

is 6 OOI‘ ressurefor

rt te t SO|Id
g@éﬁépaﬁ%ﬁ ;égﬁé%ﬁﬁi {hé§%ﬂ9 @ (Vhereln t he -
"coated particles jn mhlch t he partlcles cont ai ni n
i nsulliln sdhs tsioz]éA B ECRVER etP ?ﬂc?’é‘éf%‘%et&%b ove 1),
al cohol" are a granul ated material obtai ned by
wheazRdratihRy) aRORRBuIATh LafkPes zeF, GanS ey p@éﬁ?haﬁd Gpating
disintegrant with a dispersion of a binder and | actose
the aiigerlal conbRiNANG S8l vEmsull®) SPRE1ISSRPY is 5 to S0
preparation according to the above 1), wherein the .
Pagtat ebypaveighes b@SﬂﬁlchitHéﬂbapﬁméﬁesbyonW%lﬁhhg @h the
insulin sensitizer are coated with l'actose  or sugar
palrcdladle’, are a granul ated materi al - obt ai ned
bygranulatlng an insulin sensitizer, an excipient and
an duglnte@mampkmﬂupx&pa&éylmmtacaoddip@rsbomhefa@ove 1),
bi nder in a solvent, and a dispersion of a binder and
whdeihosSe @ multilayer tablet obtained by tableting the part

(1) and the part (2) in the form of laminate,
13) The solid preparation according to the 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>accordin§ to the\abOVe 1),
“wherein the gcoated 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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sugar al cohol in a solvent, and 16) A coated particle
in which a particle containing an insulin sensitizer

wo soocozerl with | actose or a sugar al cohol . TheT/sEd006326169

preparation of the present invention is useful -as a -

di abetic treating agent or the like, and exhibits

di ssol uti on behavi or (preferably dissolution behavior

in the living body) sinmlar to two kinds of solid
preparations independently containing an insulin

§§nsitizer and an aciive I ngredi ent o%@pr t han.an d

FEREMYAT Lhs PR zBPS U A pat STt 1S 1 hésoffgtPient and an
reparation of the present jnvention exhibits , ,

ORI AR A prer &t abl § H7.886F 0t PBn OheRaigder in
in the living body) of an insulin sensjtizer simlar

3 S et ut #BA BelfBhviRFT BfomnCf nduRi9Sensiid z&pCEPam or 2

"a solid preparation containing only an insulin

SY9R GilF@hods 1an cadd Ve ithg ent". Specifically, the

solidegreparation of the present invention has .
excelli®nt Adiasdiad ivarpioperiy whigh Bneginticle containing

sensitizer wherein dissolution of an insulin

agenshsiker feomitheegol isl goepacaty bih oflarhespr esent sugar
invention.is as fast as dissolution of an-insulin

adewdictli.zer from"a solid preparation containing only

an insulin sensitizer as anactive ingredient”, as
descimheedsbélidw pregesst Bxanplfes thebr prepenif i tavéytion is

the solid preparation of the present invention has an

wedelll eat dassal abéoicr aireofiran laR@witi Nor 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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sensitizer (preferably, pioglitazone hydrochl oride)
that is 80%or nore at 15 mnutes after starting a

waik®soragi on test when di ssol uti on of an i nsul PEIT/JP2006/326169

sensitizer (preferably, pioglitazone hydrochl oride)
fromthe solid preparation of8the present invention is
tested by a paddle nethod (75 rpn) using 900 nL of a

0.3 M hydrochl oric acid/ potassium chl oride buffer

(37C, pH 2.0), as described below in Test Exanples .

The solid preparafion of the present .i nventign als

Ak o cHIF BT P boer (41 | SR STLBTH 0 1980 {hengear dixamples.
deterioration with tinme in_the qualit @e.g. chapge

Miten EPRe FACRbMYr dritF dPeLeFutFERPBERGYPRY 1o%1 ChRe Present
solid preparation is not observed. The solid , ,
1IVERLIRN ditDf 2RhEXprR&IERT IHhASRI YN ot shahasof an insulin
excel | ent productivity, for exanple, it is produced ‘
SRENSHGUZ et | (EafE 1ed oy puHcty it zhne Dk edler@f o), that is
the saolid preparati.on of the present invention is

893 toabie ot Adustimivdless gl tee pradciicttiingh. a2 Thes solutdion test
preparation of the present invention also exhibits an
winere| Hessopuspent yofhaant hengatiat i en$ht dissol (wieferably,
behavi or of an insulin sensitizer and/or an active )
piingrlddiaemineot ingd r ¢ dtaho aidé nsdilrom seEnsi 8bzed ipreparation of
snal | bet ween each preparations. (e.g. between plura

tthab lceteslen tMidher efnari doarirsy ivegs Qe Hyhes Ipnaditd ametlihed (75 rpm)
insulin sensitizer used in the present invention

using 900 mL of a 0.3 M hydrochloric 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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may be any drug that restores the inpaired function of
an insulin receptor to the original state and thereby

wo erovmes2 t he i nsulin resistance. Specific examt/momf/326169

the insulin sensitizer include pioglitazone,

rosi glitazone, reglixane, netgglltazone

bal agl i tazone, edaglitazone, (2, 4-

di oxot hi azol i di n-5-yl nmethyl) -2-methoxy-N [4- (trif

| uor onet hyl ) benzyl ] benzanide ( KRP-297) ,

4§ﬁ%§£%tazgpe ég%é% %Pnﬁ4 npou%%é&%%ﬁ'p &Léfrég%lets)

(5- et hyl - 2 phenyl 4- oxazol yl net hoxy) benzyl oxyi m no]

- Aphenyl butyric acid) , tesaglitazar, ragaglitazar,

nmur agl i tazar, netaglidasen, naveglitazar, MX-6054, LY-
r 'f:afgf]é/l“ﬁﬂl@qﬁ@ffe e n, the insulin

sensitizer may be in the formof a salt and exanpl es

of sUcIP alBaf lmnéﬁﬂéétazsﬁaﬁﬁﬁﬁblﬁﬁlé PIF@%%%&H;%ﬂ%?ntlon

salt such as salts with inorganic bases, salts with

H@ﬂgdwica@ﬁsdgugsah@§\mqstqnﬁﬂgﬁ#@cl@paasedsépp§tWPphof an
organic acids, salts with basic or acidic am no acids,

. larsch Ititre Heide@t Pr dfcertdts e il les toft ¢ & alhesrapyt himproves

i norgani ¢ bases include salts with alkali -netals such )
tdse soswhin potasstanteet c.Speatik@ld nex@aplds nefalthesuiotsulin
as cal cium magnesiumetc.; alum num ammoniunm and

sdms ildiker Prederddl pieganphesnef thosisdlittsmzwint) reglixane,
organi ¢ bases include salts with trinethylam ne,
dgdefli=atnes, pybhdegeitpzeaki ne, efhgnotapbne, 5-(2,4-
di et hanol am ne, triethanol ani ne, -
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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di cycl ohexyl am ne, N , N-di benzyl et hyl enedi am ne, etc.
Preferabl e exanples of the salts with inorganic acids

wo protmsal ts with hydrochl oric acid, hydrobrpoi/aP2006/326169

acid, nitric acid, sulfuric acid, phosphoric acid,
etc. Preferable exanpl es of Hﬁ@ salts with organic
acids include salts with for acid, acetic acid,
trif luoroacetic acid, fumaric¢ acid, oxalic acid,
tartaric acid, maleic acid, citric acid, succinic
aci d, li.c acid, rret.han.esurlg ni Q; cid, benzenesulf

Sofitd ARG GRS 0 AN &89, 7 €. Preferabl e
exanpl es of the salts_with basic am no acids include

oAl { PHALAR Righ S RRNSI S8 fE, ohhi SIS, ST, C3fanic bases
preferable exanples of the salts with acidic amno |
inGlysls malide vddh & adingt adsatitice dGE Y RHRT Ryidine,
etc.. In addition, the insulin sensitizer may be any of .
Pdfifdmicdes @ Nf@Eney. THethanglianidensi thzlgthaiolamine;
preferably pioglitazone or a salt thereof (preferably
diypdrcdoflesrvildgline o N, Nogiigianzydeid Yde ng Slgini nehe radot -
(preferably maleate) , nore preferably pioglitazone or

a salPrefleeraddfe, exrimEhen obreher efétablvy thi dglangezome acids
hydrochl oride.In the present invention, the insulin )
iserisidd zealtay wethuségdrmoatdryirat rondw t hydwoboomior eacid,
kinds there.of at an appropriate ratio. The content of
riife iicnsdiid) sengdrizeradinl,t pheghotic 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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preparation of the present invention is, for exanple,
0.01 to 98 parts by weight, preferably 1 to 90 parts

whyoreixyht based on 100 parts by wei ght of thePcDIR2d06/326169

preparati on of the present invention. In particular,

when the insulin sensitizer is,pioglitazone

hydr ochl ori de, the content of pioglitazone ,

hydrochl oride in the solid préeparation of the present
invention is preferably 0.01 to 70 parts by weight,

and re preferably 2 to 60 parts_ by.we] d.on

100 g3t rePhyPRERERY oF RS IShr! &t ehirafthn SERS g er may
present .inventi.on. .Exanples .of the active ingredient

o PR Fian CRTEME T SEd) (0 RSB o 1 THE gy SSEE 2t an
i nventi.on include a diabetic treating drug, a diabetic
ABEHOPT &L &5 €at i ng drug, a hyperlipenia treating

drug, a hypotensive drug, an anti-obesity drug, a ,
di ur ét¥ec, Centanti 1 okBst il SHrlud %?E.Sltr}h/é% ddti yge solid
i ngredi ents may. be a | ow nol ecul ar conpound, or
PHieR-IRtl icsu ol ProtRTPsepbl §pephtdenot Santirodyramgpyle, 0.01
vaccine or the like. Alternatively, the active

tiondftedbarts nhy beligbéd ibredersitdatilorto PH pPaster baipmeight
ki nds thereof at an appropriate ratio. Herein, )
bexsmipl @s 000t perdisaliet | eeightt iofg Wraigstheiugegparation of
insulin preparation (e.g., animal insulin preparations

téxet paretsethtf riomepencomeas of bovi ne or swine; human

insulin preparations synthesized with genetic

engi neer i pgruscudaEschertechi athel i iorsyleast ; sensttiner is

.zinc; protam ne insulin
pioglitazone hydrochloride, the content of pioglitazone

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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zinc; fragnments or derivatives of insulin (e.g.,

INS-1)), a-glucosidase inhibitors (e.g., voglibose,
waearpmeey mglitol, emglitate) , biguani de aPenIrER006/326169

[e.g., nmetformn, buformn, or salts thereof (e.g., -

hydrochl ori de, funalate, succipate)], insulin

secretagogues [e.g., sulfonylurea agents (e.gqg.

t ol but am de, glibenclam de, gliclazid, chlorpropan1de

tol azam de, acetohexani de, glyclopyram de,

I d | yb -sul.f .
%n;ﬂ%’ L e
Rt S’s‘}o‘”sfe’%" %"5“%‘83%&;9 g &%“?W%éeh?man Snsulin
NN-2211 exendi n-4 077, ADb % 35) h@P-1 (7
pr@?a)rﬁﬁzlonéJCsi’il’éﬁ}FSl&ieﬁ‘epWHﬁ)l PEPEFhSe TRETRR BT Dr 15109

(e.qg., vildagliptin, saxagllptln NVP- DPP- 278, PT-100,
ﬂwﬂe@whzzis Cogb /YR, YPRST D11NF8l §D1 Z18FF agitighamine  1risulin
(MK-431), T-6666) , b3 agonists (e.g., AJ-9677),
z&@ﬁ,,ﬁgﬁﬂmﬁ@ﬁ% PE. @erlﬁﬁgquﬂlqﬁﬂlnsulln (e.g., INS-1)),
phosphot yr osi nephosphat ase i nhibitors (e.g., sodium -
ovarladatsd)dasg ycagbabsicsrisnhi bet or s (evcggl,imyeogeracarbose,
phosphoryl ase i nhi bitors, glucose-6-phosphatase .
migtiisictlor semiy Ltegon) anbagonindds) a@mis [e.g., metformin,
(sodi um gl ucose cotransporter) inhibitors (e.g
bﬁfﬁ%ﬁﬂn,Idﬂ)$@¢h@xybeeeofddehydvo@@mmgahﬂmnmdansfumalate,
(e.g., BVT-3498), adiponectin or agonists thereof, |KK
siuehiibiatteny ,( e. thsulAS: 28683 retepbgones  [e.q., sulfonylurea
sensitivity-inmproving agents, somatostatin receptor
ad@enisSt s (e€gg,, coopoubdsidescridetbémc Vh0d4 252281 M3 zid,

chlorpropamide, tolazamide, acetohexamide, glyclopyramide,

glimepiride, glipizide, glybuzole), non-sulfonylurea

- insulin secretagogues {(e.qg., repaglinide, nateglinide,

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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03/ 42204, WD 98/44921, WO 98/ 45285, WD 99/22735),
gl ucoki nase activators (e.g., Ro-28-1675), GPR40

w@owniosws, G P (d ucose-dependent insul i notropPCT/JP2006/326169

peptide) and the like. Exanples of the diabetic
conplication treating drug i nfg ude al dose reductase
inhibitors (e.g., tolrestat, epalrestat, zenarestat,
zopolrestat, mnalrestat, fidarestat, CT-112,
ranirestat (AS-3201)), neurotrophic factors (e.g.,

NGE, .NT-3, BDNF), ne tr iic factor : .
lgﬁi&d&qr&n/ SE%NT%H on%&:}ar‘?ggglr)s [ea}%l.?or}]eeclﬁlor% r offi n 290nists

roduct i on/ reti.on ,pronoters described_ i.n .
B gy (o B iR B R e hefSrs . 5 ab oWBs), - Leptin
2-methyl -1-imdazolyl) -5- (3- (2-nethyl phenoxy)
SEPSHLY IVaASIPAC Y PKCRPRRATFBI t or ss?%?‘é‘?,tatln receptor
ruboxi staurin nesylate)), AGE inhibitors (e.qg.
2ACT9465 pilfagedi neOmPPRATIDX A9 GE 1€ DhdfacyPt P hs2P7e8n WO
brom de (ALT766) , EXO 226, ALT-711, ridorin, :
OBy i8&kani nEp , $ktd 93, oxyigen SB4EREErs (80y. 99/22735),
thioctic acid), cerebral vasodilators (e.g., tiapride,
ghmiciokémiase) aciomiost at¢ndr ecBpt8B-agadni st §PRE0g.agonists,
Bl M23190) , and apoptosis signal regul ating kinase-1 .
GLASK-J1)u dorse tuiermmsie nEx amsud. igfo trteep ity peapiti iplnii sand the like.
treating drug include HMGECOA reductase inhibitors
(e. gExappawast af i thesi dvalséai cn,dompasitettiimn  treating drug
atorvastatin, fluvastatin, |lipantil, cerivastatin,
intcavalkt atd IJos®suvestatase or ianlibstbher eqle.@e.,g. ,tolrestat,
sodiumsalts, calciumsalts)), fibrate conpounds

epalGesthenzaf i biatere best pbr at eppbilpickichrat e, ciiptadfrestat,

1 brate,

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—(2—methyl—1—imidazolyl)45—(3—

‘(2—methylphenoxy)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
regulatiné kinase-1l (ASK-~1l) inhibitors.

Example of the hyperlipemia treating drug include HMG-

CoA reductase inhibitors (e.g., pravastatin, simvastatin,



10

15

20

25

clinof ibrate, clofibrate, clofibric acid, etofibrate,
fenofibrate, genfibrozil, nicofibrate, pirifibrate,
wo onwrfideeat e, sinfibrate, theofibrate and the P(E"k{ﬂ)2006/326169
squal ene synthase inhibitors (e.g., conpounds
descri bed in WO 97/ 10224, for1 xample, 1- [[(3R 59
-1- (3-acetoxy-2, 2- dinethylpifopyl) -7-chloro-5- (2,
3-di net hoxyphenyl) -2-oxo- 1,2,3, 5-tetrahydro-4
, | -benzoxazepi n-3-yl ] acetyl] piperidine- 4-acetic
aci d m be qu0|m

T inh Y

%%% 5%a§i6hanbg %géﬁﬁégEé%é% cholé%???%ﬁ?ﬁ% "Flpant i1,
ab | d |

SRR "Z'éha%vﬁs%‘%'giﬁeat* S%§ kAl ofdl balgs, thereor

soysterol) g- %zanol . nples of the
(Ry Soteng Pdlé Ul uza+ %4Luﬁ?%ﬁﬂﬁ“bt§ﬁ§tﬁ ¢onvELPTAEC erQiROUNdS
inhibitors (e. g captoprll enalaprll del april),

(#ngi-ot &8Iz i Lattag MRGcb nadey. Pindddmnate, ciprofibrate,
eprosartan, valsartan, teln1sartan I rbesart an,
Ctla@@éarbtr@rte,ol n@égfmnahedoxmﬁqflmo[ [28cidg2, etofibrate,
5-di hydr o-5- oxo-4H1, 2,4- oxadi azol --3-yl). biphenyl -
. f&nyif]i brettley| | -QeeﬁhbxyzﬁHbenzimﬁ@m&tbeatércarhnuqﬂﬁkbrate;
aci d), calcium antagonists (e.g., nanidipine,
rorfigdibyate,, ni samfipraee, am tddi qf ierated oniadiidpi nehe, like),
pot assi um channel openers (e.g.,levcronmakal i m
slu21852, Amnttks MIPEH2ddrs ckengdj neoapduhbe lddezribed "in
Exanpl es of the anti-obesity drug include anti-obesity
Wdy UgS /aoizng orrdrhe gemglal, narvouss s )em-{ (B-dbetoxy-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 icosapentate, phytosterol (e.qg., soysterol), y-
oryzanol) .

Examples of the hypotensive drug include angiotensin
converting enzyme inhibitors (e.g:, captopril, enalapril,
delapril), angiotensin II antagonists (e.g., 1losartan,
eprosartan, valsartan, telmisartan, irbesartan, tasosartan,
olmesartan medoxomil, 1-[[2"-(2,5-dihydro-5-0ox0-4H-1,2, 4-
oxadiazol-3-yl)biphenyl-4-yl]lmethyl]-2-ethoxy-1H-
benzimidazble—7—carboxylic acid), calcium antagonists (e.g.,

manidipine, nifedipine, nicardipine, amlodipine,

efonidipine), potassium - channel openers (e.qg.,



dexf enf luram ne, fenfluram ne, phenterm ne,

si butram ne, anphepranone, dexanphetam ne, nazi ndol,
w@b@ngrysonpanol am ne, cl obenzorex, MCH recept OPCT/JP2006/326169

ant agoni sts (e.g., SB-568849, SNAP-7941, conpounds

descri bed in WO 01/82925 and ) 01/ 87834),

neur opept.i de Y antagonists (e.9., CP-422935),

cannabi noi d receptor antagonists (e.g., SR-141716, SR-

147778), ghrelin antagonists Il b-

%dr%%%)aﬁr%bgn hyg o8¢ | s g@?ﬁmlb orsﬁ( \clonidine and

rlls%?t ATL-962), b3 agonlsts (e.qg., AJ- 9677),

%@p tiidiSc anorectics (e.g., leptin, CNTF (tiliary
neurotrophlc factors) ), chol ecystoki nin agopists

(e. g Exampdest Ofpi-herpritishes i e shidey JHhiddg Grei-obesity
(e.g., P-57), and the like. Exanples of the diuretic
dirH@Budea Starthi nen deith@at i SRS (el g. NeEBAVEm SISt atle(e-9-»
and t heobrom ne, calciumsalicylate and t heobrom ne),
d@ﬁﬁ@mﬁd@r@mepsnatmﬂmfku;qwlnanlunﬁﬁnﬂﬁrmlne, Slbutramlne,
cycl opent hi azi de, trichl ornethi azi de,
am@@E@ahh@m@Lhw@mam@hdﬁﬁMmmﬁAﬂmaﬂmnﬁﬂkkaphenylpropanolamlne,
benzyl hydrochl or ot hi azi de, penf |uti zi de,

clobghnizicazixde, Mﬁﬁthyetephoa2|dnﬁagoansaﬂt|é@J@ostéﬁbm§8849
drug (e.g., spironolactone, trianterene) , a carbonic
sampyr-drodasei nhkichiptoamdse. glesadeteay ol iam d) ,O]a/82925 and WO
chl orobenzensul f onami de drug (e.g., chlorthalidone,
oreferrgsidde, hadappebdede, VZeseRigde.isits0s0ebyde, CP-422935),

etacrynic acid, piretanide, bunetani de, furosem de,
d@%ﬁdHThdﬂdkereceptor - antagonists (e.g., SR-141716, SR-
.147778), ghrelin antagonists, 11B-
hydroxysteroiddehydrogénase inhibitors (e.g., BVT—3498)],
pancreatic lipase inhibitors (e.g., orlistat, ATL-962), ﬁ3
agonists (e.g., AJ—9677), peptidic anorectics (e.g., leptin,
CNTF (ciliary neurotrophic factors)f, cholecystoklnln
'agonists (e.g.; lintit;ipt, FP1L.-15849), feeding'inhibitors
(e.g., P-57), and the like.
| Examples of the diuretic inclﬁde xénthine derivatives
(e.g.; 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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Exanpl es of the antithronbotic drug include heparin
(e.g., heparin sodium heparin calcium dalteparin

waomromp2 warfarin (e.g., warfarin potassi um ,PCT/JP2006/326169

anti-thronmbin drugs (e.g., aragatroban) , thronbolytic
drugs (e.g., urokinase, tisokjpase, alteplase,

nat epl ase, nontepl ase, pamteplrase) , platelet
aggregation inhibitors (e.qg., 'ticlopidine

hydrochl oride) , cilostazol, ethyl icosapentate,

.ber.aprost sodi um | at,e. hyd | ori t .
PRUBRRRL BeCh um o3ErROgTEhRe, 1Y OGN GLl o AL Mrami e
G ey et A SIERE, LN O P A e,

agent, and nore preferably glinepiride) and a HVE CoA .
FEPERIESe | nht 37 Qﬁb%?ﬁefergBF9r§Pﬁ9aSt5¥?ﬁ& . dnretanide,
nore preferably an insulin secretagogue (preferably a
bameftemiidaed wwgeamidend anst &5t eiidiabl y gl i mepiride) .

The content of the active ingredient other than an

i nsulBxampdiesi t PEerthen eneisbrpubpEépardiidniprlidé heparin
.present invention is, for exanple, 0.01 to 100 parts .

(3 gnei diepa refemcabing Qi@ nin I Jpanus e Mgt hage@ium) ,
on 100 parts by weight of the solid preparation. In _
wearfiardul are . ghen waefacin veotegsddiment atharthhamian drugs
insulin sensitizer is an insulin secretagogue

(epreef,er abhyaarsibhf ppy lthrembadentic atdugsr € epgef, erabdlyinase,
glinmepiride) , the content of the insulin secretagogue
tisdlie s, dhlveaarsad,i are tfp Tde: prmeserdpliamentpan teplase) ,

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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preferably 0.01 to 70 parts by weight, and nore
preferably 0.1 to 60 parts by wei ght based on 100

w@20078739y2 wei ght of the solid preparation of tPer/JP2006/326169

present invention. Wen the active ingredient other
than an insulin sensitizer is;an HMVG CoA reduct ase
i nhibitor (preferably S|nvast% in) , the content of
t he HMG CoA reductase inhibitor in the solid
preparation of the present invention is preferably
0_pa and nore pre rably

f 0]
apo 66“5339§ bysﬁﬁ?%ﬁfzﬁgsed on 190 paﬁ}g'gy wei d% ré%agogue
th | th t
ROSESSPbIaL 80GOS ORAL i 2ot SHe s Ul Qéf'hogﬁn% | Rfeferanly

and an active in redlent ot her than an jnsuli

ILAASPEEIER ) irn tH §8PF§nEréﬁ§r5P?o&Qﬁu%*% ﬁ?€§§ﬁ?gogue in
invention is a conbination of pioglitazone or a salt g
thier e¥? 1 ¥Pr ePELRBER LPPHG| i2TazokBShy RIGEHIYY | déVEREIQR  1s
insulin secretagogue (preferably a sulfonylurea agent,
parﬁéermbéyproefoélr dst y/ @l paeps rhdeyeigbE, t gad |ma>éteo§2arqﬁerably
sugar al cohol" (herein sinply referred to as a
OsdcdiraréUerantsoby vasdedl beescd ron heOpresehs by welght of
i nvention, exanples of the "sugar al cohol” include ‘
timen isiotLald, psr@pkajrtaalipnerqft tuhiet @lreseyiti tiolverdridomal tit ol .
Inparticular, mannitol is preferred. The saccharide is

pr ef eihebl y thact aseivéheingnéanénof ¢hkesacthani deninnsulin
the sol'id preparation of the present invention is, for
sex@iplieerd 19 20 pAMESCOY 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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wei ght, preferably 10 to 85 parts by wei ght based on
100 parts by weight of the solid preparation. The

waedord7yeepar ati on of the present invention coOPQI/IERe66/326169

the followng part (1) and part (2) : (1) a part
contai ning coated particles i E whi ch the particles
containing an insulin sensiti & are coated with _
| actose or a sugar al cohol; and (2) a part contai ning
an active ingredient other than an insulin sensitizer.
The "part"” of the aforenentjioned, part (1) and part (2)
Rﬁeratr?scp ac%rrﬂlbasr?rﬁeto v dF S8 st as an i ndependent
entity. That is,. although the part. (1) and the part
(2) fbeaﬁfﬁaweﬁﬁ@e ofS tﬂw%e%eotr%%rleap%t)roai%n of the
present invention, they are two conpositions which can |
exi stThs GRS (3F i e pardr ¥ 4omedd citeid AfRparation
solid preparation of the present invention (including
Ghehppreesrs inThetiepal ad part BERERLeand the 90 parts by
"parts" which are conponents of the solid preparation
wsfighte ppestarabhyenli 619 Hmypevhsaiby adelighvebased on 100
conventionally used in the pharnmaceutical technol ogy
rfé ] g b ySwodi gidd i aff vigse | 9wl iuetl ep e 13 teimrs., .
di si ntegrants, binders,|ubricants, coloring agents, pH )
adj ustrer s, ssuiflaciparipsrastiani | icferstheor pirgerins, invention
sweet eni ngs, flavors, fluidizing agents and the |ike.
chnep mirammntish el sfesll lofw iadgdigd mes( 1ar eardetger i nedd) 4 n
accordance with quantities conventionally

(1) a part containing coated particles 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 1insulin 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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used in the pharmaceutical technology field. Two or
nore of these additives nay be used as a m xture at an

wa@ppromedat e proportion. Exanpl es of excipi entBCT/IRbesR26169

starches such as corn starch, potato starch, wheat
starch, rice starch, partiallﬁ pregel atinized (a)
starch, pregelatinized (a) st tch and porous starch;
sacchari des or sugar al cohol s such as | actose,
fructose, glucose, mannitol and sorbitol; anhydrous

cal ci um phosphate, crystalline cellulos recipitated

LeRe dioGm Car bERAPE L Cal CIRRTS | i Kt e?éla%gi?‘ﬁ%v | i tactants,
Ex | es of disintegrants include v L
S&é‘%ﬂngﬁﬁétshyl CRFFLPORES camsebyrmet At cef farpse, fluidizing
cal cium carboxynet hyl starch sodi um craoscarnell ose
ag&aitsmand o§p6vilddife, | dRSsudRR Rt efSed of additives are
hydr oxypr opyl cel | ul ose, hydroxypropyl starch and the
deitiegminigs arBunfcogEdanfet hel e sidhadridntes s conventionally
preferably 0.5 to 25 parts by weight, nore preferably

usedo 15 e t hbymaeeyhi chassgconologypdritsl by wEWghtor more
of the solid preparation. Exanples of binders include

oy ditbeyer opyldi¢livelsos eavhy dheox ysegpy laset ly| celdtuimese,at  an
povi done( pol yvi nyl pyrrol i done), gum arabic powder and
apipeopiriia.t eTipeomoatitonused of the binder is preferably

0.1 to 50 parts by weight, nore preferably 0.5 to 40

part Exhaypleisghdf basetp 0end90 ipatgebys tsigtds ofutheas corn
solid preparation. A

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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preferred binder is hydroxypropylcellulose . Suitable
exanpl es of lubricants include nagnesi um stearate,
wa@200cioteywst earate, talc, sucrose fatty acid esPEr/JP2006/326169

sodi um stearyl fumarate and the |ike. Exanples of

col oring agents include foodngges such as food Yell ow

No. 5 (sunset yellow, the sa as food Yellow No. 6 in .
the United states), food Red No. 2 and food Blue No. 2

; food | ake pignents, red ferric oxide, yellow ferric

e R T L

cetate am no, a salt and the |i

g&r PEOC S élﬁeﬁclofdéc radrsylpffﬁeerffgéy F%llystd% il Parts
80, polyoxyethylene (160 pol oxypr pyl ene

byl JEHI 0 IRRAE) R FRA SFRP d‘Po eht éﬁ ¥>§§F6r i |weal@h§ndﬁased
the |ike. Exanples of stabilizers include sodium :
ogscéPBatBartacdpherttighiet rdsodingm ERetdt ePrAPRERFHPR- A
acid am de, cyelodextrins; alkali earth netal salts
P(féf@rre@’alb@mmrc&rsbéwatr@xymmm%@é%e magnesi um

car bonat e, magnesi um hydroxi de, nmagnesium silicate,
nagné@ﬁ&mwl@wEm@m@ﬂQsknﬁ)MdhnﬂqaquﬂﬂknﬂLydﬂumaQnﬁsium

i ke. Exanples of corrigents include ascorbic acid, :
steairpdreousp lditun cst@calr(ab,tet,artiadm,c amrcbsermjat(tyacaaichredster,
the Iike.

sodium stearyl fumarate and the 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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Exanpl es of sweetenings include Aspartane, Acesulfane
K, thaumatin, saccharin sodium dipotassium

w@bkoocprobi zi nate and the |ike. Exanpl es of fl| aror/sP2006/326169

i ncl ude nment hol, peppermnt oil, lenon oil, vanillin
and the |ike. Exanples of fIUéﬁlzing agents incl ude

I i ght anhydrous silicic acid ydrous silicon dioxide
and the like. The light anhydrous silicic acid
contai ns hydrous silicon dioxide (Siq2 nH20 ) (wherein

di t L.l t d
e Ear fy%@aéﬁ&ﬁ%e S AA eI (TR e Fuj i
Si | AEROSI L 200 (i1 ad
Rer DEPETERE BIDF R ARG wluﬂ%e(aséaal & e Ton

of the present |nvent|on |nclud|n the "particle
@W@YdéﬁﬁﬁédcﬁéFﬁlcP§§ 'aﬁ@rt é&P§P q&ﬁ CPand the
Qonponents of the solid preparat|on of the present

it ntion) can be produced by a nmethod conventionally

used in the pharmaceutical technology field. Exanples

of sdelamp st vdd SWeEItEde ngFe faGlowe AFER A rxuwsulfame
granul ation, filling into capsules,
Kcoﬁwmmmnﬂunmnﬂamqq@anmnnaqd}wmujdquGaa&;umnqiycyrrhlZlnate
appropri ate conbi nation of these operations. Herein, :
anlole tmexiligeei.s perforned using a mxer such as a
V-shape m xer or a tumbling m-xer. The granul ati on can

be paxampied f iy voetshdchadfude wetntdrednulpgpparmint oil,
met hod, a dry granul ati on nethod and a heat
lemon oil, wvanillin 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 “eoated.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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granul ation nmethod. Specifically, the granulation is
perfornmed using a high-speed stirring granulator, a

wo baord7dng granul ati on drier, an extrusion grBCIRERDEY326169

a roller conpactor or the like. After granul ation,

drying, adjustnment of a partlgée size and the |ike may

be perfornmed, if necessary conpression-nolding is

performed, for exanple, using a single-punch tableting

machi ne or a rotary t-abl eti ng machi ne and usual ly

under a ess re of 1 to, 35 kN.cn® %preferably 5 to 35

KN cHBEeE SatTHY 1S berPOFABETCF ol SéRdnp SLXRG mpch as

a f|In1coat|n%_nach|ne The dosage forns of the solid

DrEFARRS 3T (He Drie¥¥ninhwnEon i ncl ude oral

preparations such as tablets (including sublingua

t abl ' BT WERBHPRAI FRNdiRE nbehf aFTHY Pé(maéué)method of a

capsules (|nclud| soft capsul es and m crocapsul es) ,
é%ﬁﬁdﬁbéhésgﬁﬂﬂﬂ%ﬁﬁﬁﬁﬁeﬁ%ﬂhOd and a heat

preparatlons such as external preparations (for

geavdlad iany amsddrathl  pr drmcitiioresl land dihe rmqma;)ulation is

suppositories (for exanple, rectal suppositories '

- pEarrdvagiadal swp@@5|aonhﬂgh1aptqmlIetsrrih@segranulator, a

preparations may be controlled-rel ease preparations .
fduchlizs ngmedaat tael easelpreapar ahi e orsion granulator, a

sust ai ned-rel ease preparations (for exanple,

reildteai nesihpad was eopl ehecddwd.es) AtTbe gebindilation, drying,

preparation of the present invention is preferably a

ddgllstiment of a particle size and the like may be performed,
1f 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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(preferably a nultilayer tablet) . The solid
preparation of the present invention may be in round

wo eoomo79apl et form oblong formor the |ike. V¥enIresed26169

herein, the "particles" nean particles having an
approxi mat el y uni form shape ﬁgg size which are .

obt ai ned by granul ating raw erials in powdered,
massive, solution or nelted liquid formby a wet
granul ation nmethod, a dry granul ati on nmethod or a heat

ranulatlon met hod. f the "particles”
o SRR GRh AR S o e E SRR AHRS may
referably have .a particle siz rescribed .int
bp B e BB B ERA A s COhdte | S B e
partlcle Si ze dlstrlbutlon test for preparations,
%P%éafe %{Pcti?léle&arﬁellcq &iPrgparations (for

di stribution that "all the powders pass through a No.
SKEMPISO MBS SRR Hifd AR MIE AR BRIF- t il solid
powders remain .on a No. 30 (500mm) sieve".: Fine
Pemfrlads oar @ fprtd¥ee matsisergaiid isoviders disn patikstratiar a tablet
nore than 10% of the total passes through a No. 200
(Ersrimrabeliveve mul@idmyiess takdfedr)abl y have such a
particle size distribution that "all the granul es pass
t hr oulgle ssaNld.d 10 eEEAGONIMN) & enhes prEsandr eétrhamt5d%brofmay be
total granules remain on a No.. 12 (1400mm ) sieve, and
imotrawde fidyan a¥left tfetrad, grdrdes qaso7t reudh ke No.
42 (355mm ) sieve". Wen used herein, the average
part intlesy divanset ehefeitrhe "fiar t ivgdat'idisdiSualdan 4ddcicles
2000 nm, preferably 75 to :
having an approximately 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

'prescribed in the'Japanese Pharmacopoeia 14*" edition.

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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| COOMm . Herein, the average particle dianmeter is
nmeasured by, for exanple, a laser diffraction particle
waemwe/ozad yzer (e.g. a SYNPATEC HELOS- RODOS par¢T/a#2606/326169
size analyzer) . The "particles”, when used herein,
may vary in shape or size duréyg a process of
produci ng the solid preparati'on of the present
invention (e.g., in a conpression-nolding step) . The
"particles containing an insulin sensitizer" (herein,
bbr eyi at.e s."the particle aof the prese i nventian” .
AR e SR bR I GRBRTIET FFTAE S8 7 rond: dAiGRHE " steve,
t he present inventjon can be produced by granulatin
b RS ST L8 SftRotel AeshotaryPisqatbipugh a o.
After %ranuLatign, i f necessary, drying, adjustnent of
48 JartPEY e sdie¥8"and the |ike may be perforned. The
additives are preferably excipients (e.g., |actose),
di si Wheyr ases feaegn, c¥aFsI9c S& ISddliemd i amatder £ the
(e.g., hydroxypropylcellulose) and the |ike. The

“peatenstlest’ ahsi nesiahlgersd titPer 20A0uRe pREeferabdy 75 to
the present invention is, for exanple, 0.01 to 100

- 1pQ0usby s ghitn, prled ez udryge. parbiodepdiemehp rndisgimeasured

per 100 parts by weight of the particle of the present )
biynvdotri exampd epart ilaglear diviferadthen psultiiiclserssizg zeralyzer
i s pioglitazone hydrochloride, the content of

(el.0gl iat SXOIPATRYdHACIIISGRODOS matrttd qlar tsiclee avfa liirer) .
present invention is preferably 0.1 to 100 parts by

wei githe My &-trelfey’gbl yhdnt @sed 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_ partiéle of tﬁe present
_inveﬂtion” iﬁ some . cases) contained_ in the solid
pfeparation 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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90 parts by weight per 100 parts by weight of the
particle of the present invention. The particle of the
w@e@3merw9i nvention is preferably a granul at ed Pel/ar20ed/326169

obtai ned by granulating an insulin sensitizer - :
(preferably pioglitazone hydrgghloride) , an exci pient .
(preferably lactose) and a disintegrant (preferably
croscarnel | ose sodium wth a'dispersion of a binder
(preferably hydroxypropyl cellulose) in a solvent

Bl e RSB P8 Sy ) S S0

preferably water)_ . In the granulated material,, a .
Pardisntdy r“’éﬁr\tl‘\?’?‘ﬁaf) fbé‘rh&mﬂatretdl.clﬂwé?%i@ﬁerpﬁ%ﬁ?%y“bve@htlon :
sol ution or a, suspension. The "dispersion"” when used

her eil® i NRREEESU RS0l i anBP8 sudpBhsin. SfReitizer  is
"coated particles in which the particles containjng an
piirgdiiite zoaesi hyggpchlerdslgr ed thet nCPREEBSe @F & tazone
al cohol " (herein, abbreviated as "the coated particle

hyfd roed Lpréslent 11 nVeat pemrticAesorfe theeByegentailmegnition is
the solid preparation of the present invention can .

. predregdbded by doatlioiy pave partt ived ighdf, e presefrrably 1 to
invention with a saccharide according to a nethod )
Pomeantd dnalweigisedoen 10€ phatsabgutvedghtt edhndleogparticle
field. The coated particle of the present invention
dfnelhedes eceatted nyasridicdres in which the particle of the
present invention is conpletely (i.e. 100 % of the
totalrheurdaa€icle of the present invéntion is preferably a

granulated ‘material obtained by granulating an insulin |
Isensitizer (prefefably ‘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



area of the particle of the present invention) coated
Wi th a saccharide and coated particles in which the
w@aoorirdee2 of the present invention is partial | BCT/@2006/326169

30 % or nore, preferably 50 % or nore of the total
surface area of the particle gg the present invention)
wth a saccharide. The "coated particle of the present

i nvention" includes "a granul ated material obtained by
granul ating an insulin sensitizer and, if necessary,

addj tiv W|th di s rsmnofasac ride an

K9 ﬁ%’ © c\eﬁa% %%?véﬁ? ZQ‘E’ a%epgﬁeprgtsﬁ)r}lt invention
dﬁ'{%‘?ho' 'agltor%,léﬂ gl C%]ogrlfdeyﬁqgfjgpa m xtt)uhlroed g}fﬁgvh aﬂy used
include "a granul ated nmaterial obtained by granul ating

i&h e M mesedi i Adr T e 1 HarS g and, i f

necessary, additives with a d| spersion of a binder in

a solWenicqatqf Pkt £F1C aett 6RE, PECRFP tallEOIFAIC 1By gy ludes
al cohol, and a mixture of themat an appropriate

qogtties) palrﬁlt:ﬁé%oanedﬂfpva@m dihe oPaffhd ceesefit the present
i nvention, the anount of a saccharide coating the
iparemitalom oISthempiLeteﬂw i (vent i DO §, dfortlexatpltel Ssurface
to 70 parts by weight,preferably 5 to 50 parts by )
aweiag ittt basedoant 19De paft shby pmeisght afviehd ipant icdageaf with
the present invention. The coated particle of the
preeseniadimdeidncost od eperabtyeslih ahdranahat @hrticle -of
mat eri al obtained by granulating an insulin sensitizer

ther epeeabhy pneghitiazones hypdredhllaki deg.g. an30 % or more,

breferably'SO % or more of the total surface area of the
‘particle of the présent 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-bindef in a'solvént (e.g.,

| water, acetoné, 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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exci pient (preferably |actose) and a disintegrant
(preferably croscarnell ose sodium wth a dispersion

w@booa/ozmerhari de and a bi nder (preferably PCT/JP2006/326169

hydr oxypropyl cel lul ose) in a solvent (preferably
‘water) ; 2 ) a granul ated natg i al obtained by

granul ati.-ng an insulin sensit (preferably

pi oglitazone hydrochloride) , an excipient (preferably
l'act ose) and a disintegrant (preferably croscarnellose

entially with a dis of , a_bi r

TR E?D& §§J o 88y Py By 1RSSR} BT pvenfs parts by
% EF wat er). a dlsper5|%p of a blnder

pPéfe P bI eh?&F&%f&Fo IG&?IBQ%&?P Hﬂ“ﬁ”&dﬁ%ﬁarlde

in a solvent (preferably wate oat ed
part il&fe &BR&ERed PEY tddsul zﬁﬁ ngthfn ,prysqﬁqrﬁc sefgigntign  is
(preferably pioglitazone hydrochloride) , an excipient
pEgteralanl'y | actose) and a disintegrant (preferably
croscarnel  ose sodium} with a dispersion of a binder
1) peeberaibily tiegd resogpriegy lobdldigless &Y igranulaithigig an insulin
(preferably water) and then coating the resulting -
sgn@ntliaeed ntmmricataliyt h pisatthatende; hydrogdloride), an
i ke. When the "coated particle of the present )
exvigieinan” doeredierathliyn t lectalsed pr epat at ioon afidigegrant
present invention is the granulated nmaterial of the
(@lre\fe rab)l yorciducooed b par sodli empf wild abodésBersibe of a
solid preparation of the present invention has
sexeelalrane ehleet $inkrlr t Iir&edﬂeemﬂw IW&%ﬂdﬁMdﬁlMose)
insulin sensitizer is high and
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.



10

15

20

25

a change (reduction) in the dissolution with tine of
an insulin sensitizer is small. Herein, the "change in

wo be7diosnl ution with time " nmeans, for exanpl BCT/@P2006/326169

change in the dissolution of the solid preparation of

the present invention after Eégrage in a sealed
colorless glass bottle at 40Cfor 1 nonth. In the

granul ated materials of the above 1 ) and the above 2

) and the coated particle of the above 3), a

di sintegrant may b mitted. exampl e of the "part .
cont AThg BBt B FAF: | RIES T I wht oh i heDpRPENE) dgivention
containkgg an_insulin sensitizer are cQated with . .

0 e WiFg &° T AP TR Rdd S1F tHE 315 dnvention
preparation of the present invention is a conposition

iGot i hed BYURR kPG "ERE TdGdt R paREi @PEVEF 4)heCpr éSEnicoated
invention with additives if necessary, and then
PEGTRICESsi - ridiadi AGOVRe i xt P | $Ohededd@Rpratien of the
addi tives include preferably disintegrants (e.g.,
poessedr nelinysatdeni unpasl ubekeahiente. geffects  that  the
magnesi unstearate) and the |like. The .content of the
dieatodah tgamt i s ab idfittyheo Hresennsithyenseofiicd zemle i'spdritgh and
contai ning the coated particle of the present )
a nyleahgen"(reslucftarngxaimpl ¢hel diosddDutpben swhyhweiigg , of an
preferably 5 to 90 parts by wei ght based on 100 parts
ibysuwiEinghseod it heepai k. shted 1'.par Heeenhai ity tbeasgat éd the
particle of 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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present invention"” is preferably a conposition
conprising the "coated particle of the present

wo ewentisen” , a di sintegrant (preferably croscaroEit06#326169

sodium) and a | ubricant (preferably magnesi um -
Stearate) . An exanple of the,;part containing an
active ingredient other than %% insulin sensitizer"
contained in the solid preparation of the present
i'nvention is a conposition obtained by m xing an

ctlv i.n nt 19 her than an insulin sensitizer
SWwicEH @ E&d %P@P§%If ngﬁéssary and t hen

conpressi on- ol di n m xture . if necessary

addi £ esCPHE?HEecgfreft AOLF S ESal TS b Tl present
| act ose, %stalllne cel | ul ose), d|S|nte rantg % g.
1pvgadarRel HosENSodiRFHE  BPRERFRILE. Ghe doated parficle of

hydroxypropylcellulose) Iubrlcants (e nesi um

t¥ee ALAENT SIRYAREMRS L8: g fOTPEIRATE IS tgLS@? 00 parts by
stabilizers (e.g., .butylh droxyanlsole) , corrigents
wedofit, amrgeeaRl i brite aBPdpardd oPY ngeaghist sbé(%e@ on 100

red ferric oxide, yellow ferric oxide) and the

| Phirke. Tiye wedinthénto foft hen pactti-ve i ngredi ent other than an

insulin sensitizer in the "part containing an active )
i ngr gdhieent" patdter colmdm ianinonsdlhien swrgiad zgrdriissld orof  the
exanple, 0.01 to 100 parts by weight, preferably 0.1
plres@d tpai isebyi ovel ght  Ipasee rab 1300a paptipoby tweinghtomdrising
the part. In particular, when the active ingredient
toeher“¢batean ipastliicnesensf ti zae | owgsdrmtsul iAvention”, a
secr et agogue

disintegrant (preferably croscarmellose. sodium) and a .

lubricant (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 ihgredient'other
than‘an insuliﬁ 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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(preferably a sul fonylurea agent, and nore preferably
glinmepiride) , the content of the insulin secretagogue

WO poov®99part contai ning an active ingredi ent BCTEr2006/326169

than an insulin sensitizer” is preferably 0.01.to 70
parts by weight, and nore pre% rably 0.1 to 60 parts
by wei ght- based on 100 parts @ wei ght of the part.
When the active ingredient other than an insulin
sensitizer is an HMG CoA reductase inhibitor

(pre abl ast ain t he content f t.he

redudt ¥Hﬁ?g¥td?9 Dt haCEpEPt WEHT S %ﬁ91 §ﬁ¥§%ilghan an

dn edlent other than an insuljn senS|t|zer . is ,

B drabISerF 1L 285 73 Tharthe by RAFH ghtCOhfd Tigte an  active
preferably 0.1 to 60 parts by MEIght based on 100

l&&ﬁf@@ll@yltmeuogme R p R g 1St A hg drfr  for

active |ngred|ent ot her than an insulin sensitizer" is
epeEPdreablOr 04 copba? tPadht & ofr FSiiA§tanPaefeyably 0.1 To 90
i ngredient other than an insulin sensitizer and

paddist byeweithd dddiad wes L0k nedd spef ercdight exdcitdicemast.

(e.g., lactose, crystalline cellulose),disintegrants:
(e.glp(pamninuiﬁiosehsodtm@,a¢ﬁmm£r$ngeegient_other than
hydr oxypr opyl cel l ul ose) , lubricants (e.g:, magnesium

ast ealate)lin susbastantsr(e.gys, pahyscidmikiB0),secretagogue
stabilizers (e.g., butyl hydroxyanisole) , corrigents

(fbeeferaaniydroussudifionyd weiad) ,ageeitgr i ithdgerdrse (@kferably
red ferric oxide, yellow ferric oxide) and the like. A

guirehire ¥ anptige olcohitentpast eadt aiddulgiransaektbt@gogue 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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active ingredient other than an insulin sensitizer” is

i ngredient other than an insulin sensitizer"” is
"particles containing an active ingredient other than

w@eorns9bi n sensitizer", that is, a conpositi OPCT/JP2006/326169

conprising "a granul ated nmaterial obtained by

granul ating an active ingredlgnt other than an insulin.
sensitizer and additives (e.g7; . excipient,

di si ntegrant , binder, surfactant stabilizer,
corrigent, coloring agent)" and additives (preferably

O@f&ﬁ]&l ent H%zlenbgggag&ﬁ%u% ante)asctﬁw e,:]gt?w able q.,

ot r than an i lin sensitizer" is "a
éﬂﬁqﬂ?X%?Qﬂl§$Q§? secret%@%b%%nﬁﬁd a §u9factaﬁ?agn651um
Fbreln t he surfactant is preferably_Pol ysorbate 80.
SR I@sentS Wi L A HE LT f 4Bt @nt PB#&F@FQBI’C? B )ysotipRiglizers
80) in the art containing an insulin secretagogue
&nd -a sQﬁﬁaégaﬁFGXN§nl§@ﬁegxanﬁPérleeOBSto (209 par tanipgdrous
wei ght, preferably 0.2 to 5 part by wei ght based on
QNMIlﬁarﬁsldy me¢@h@rbmgttﬁgéqﬁﬁ1: (€ot-ai ntag abeirnsal igride,
secretagogue and a surfactant”. The "part containing an
viedsgiwi rf%e:drcetoag@ky)eaamtalesmﬁmt ant" may further,
contain an excipient (e.g., lactose,. crystalline )
cel | & cse)talal ai sxahpdeantt (theg.\paxrtoscantelihdsg an active
sodium), a binder (e.g., hydroxypropylcellulose) , a
ingfreidd@amit (cecher tgneshuimsteéanakehs,itazeeloriing' particles
agent (e.g., red ferric oxide, yellow ferric oxide)
cand atie rlg Ken active ingredient 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 addatives
(e.g.,. excipient, disintegrant, binder, _ surfactanf,
stabilizer, corrigent, coloring agent)f and additives
(preferably excipient, disintegrant, lubficant).

‘Another suitable. example of the “part containing an
“a
part containing an insulin secretaéogue and-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 insulin secretagogue and

a surfactant”.

a .
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The "part containing an active ingredient other than
an insulin sensitizer"” is particularly preferably a

W@ eoupo%I9vi on conpri sing "a granul ated mat eri al PObIR20OEIL6169

by granul ati ng an excipient (preferably |actose, or

~crystalline cellulose) wth a?gispersion of an insulin
u

secretagogue (preferably a sulfonylurea agent, and
nore preferably glinmepiride) , a surfactant
(preferably Pol ysol bate 80) , a coloring agent

referably red ferri.c .oxi de el low ferric ide). an
épbiﬁﬁ'r (%?EgefﬁﬁpﬁhﬁV6ﬁ%x98rgb@?%%ﬁ%Lﬂ%ﬁﬁﬁéﬁgggghe gnd a
sol vent . g, ter, acetone, ethyl alcohal, I
SHEEHROPI G MR Tt o TG R i P Ak Gt (Hetose:
referably water)"” n exci pi ent referab
Cgﬁffﬁéﬂlli“%e ce|?%%%%§?s?3(al S:Siant éSr hFlPEFéFéPEMy (e.g.,

croscarnel |l ose sodium_ and a lubricant (preferably .
CRRFRELTGHIEEar at e) SOFWE ) cont ent Pof an &HNARF (e.g.,
I ngredi ent other than an insulin sensitizer in the .
hygaerivpirerydsedilmiliogean acti veigrieditent G€hEr - t hdlREES1um

insulin sensitizer” is, for exanple, 0.01 to 100 parts
siyg aweitght, apreflerdidy agedd tie -0 paras igr nied gitidrasetellow
on 100 parts by weight of the particle. In particular,
felren ¢t lxiget)i wed ridpeediidm®t. ot her than an insulin
sensitizer is an insulin secretagogue (preferably a
sul fonyl urea agent,. and nore preferably glinepiride) ,
the content of the insulin secretagogue in
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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the "particle containing an active ingredi ent other
than an insulin sensitizer" is preferably 0.01 to 70

w@20078739y2 wei ght, and nore preferably 0.1 to 6RC P aIr2066/326169

by wei ght based on 100 parts by weight of the-
particle. Wen the active |ng€§d|ent ot her than an
insulin sensitizer is an HMG CoA reductase inhibitor
(preferably sinvastatin) , the content of the HVG CoA
reductase inhibitor in the "particle containing an
active ingredient o her than an |nsuI|n se SItILEr

IPOEEEYy CHF% o 6 harts by Sheitght S for
ferably 0.1 1tq 80 parts by veight ba
BT Sy Chbilgfi 0 G T ERLIE L e ase rpa’rbelpvaroat%r;o 00

of the present I nvention can be produced
Pﬁéﬁﬁul&ﬂlnge#ﬁﬁt"d%?$e@oﬁvhlﬁﬂﬁb Pﬁ&téoaped patoht| of the
of - the present invention" and the "part containing an
pacttilgd &-ngredi ent other than an insulin sensitizer" as
obt ai ned above, if.necessary, with additives according

to adonvesttionalamet wbeni hiche phiarerateur $8apnt other than
technol ogy field. The solid preparation of the present
annvenhnisod ins peeherabkygra nbsdedapr odutdulin g. ,secretagogue
dry-coated tablet, a nultilayer tablet; preferably a .
(muetfidraypdry t abl etu)l fabtydiured by geompr essidn-nmtai nreferably
(preferably tableting) the "part containing the coated
quamidalre def) ,t heh@r eseamtenitnvent kae” amghiihe Spatttagogue  in
containing an active ingredient other than an insulin
t3RNSidarAeIc1 d =A@ Ay @in layBiRal 6ndr¥dildie PiISe&han an

~of avoiding direct contact of respective parts, 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
inhieitor in the “partiele containing an active ingredient
other than an insulin Sensitizer” is preferably.0.0l to:7O
parts by weight, and more preferebly 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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internedi ate layer of an inert additive (e.g.,
exci pient) may be provided upon production of the

woredodeteopr oduct. The solid preparation of the PCESEN06/326169

invention is nore preferably a nultilayer tablet
obt ai ned by tableting the "pa % containing the coat ed
particle of the present invention" and the "part
containing an active ingredient other than an insulin
sensitizer" in the formof |aninate. For the purpose

of ent t he resul nmul til ayer tahlets fro

Do iid s rg. HY HE RSO A ey field.
tablﬁﬁFgg pressure for the part tableted.first is set

| owe ROothe t%ﬁ?%@?%@lﬁ?essﬁre or PER§SP4r  invention is
t abl et ed next upon production of the nultlla er
Hﬁ%ﬂQQablsbé%iW?g%?@yprpﬁup§ préef®eralf ed FHaFOFﬁéd tablet, a
tabl eting pressure for the part tableted first
MUpitéfleran yaHe tip ane fegrmidivhien et il sie Talykeldi editained
ot her .than an insulin senS|t|zer"£ is 60% or |ess
bypr ep@paelsyieowerldliegs) (pretheeh Vettnglptessm etlﬁer “part
the part tableted next (preferably the "part

: aamﬂammmmm;tme coated paaittiidke obft Hheresenent 1nventlon”

invention®) . In addition, a capsul e obtained by .
afnid kh@g“@h&tﬁ@GM£$ﬂmﬂmyﬂaniadﬂiwecﬂngnﬂdidnigpther than an
gel atin capsule), and a preparation obtained by

ieGatliimg bbeshrolided”priotucthem tbra cofit ingnibase.are For the
al so included in the solid preparation of the present
puty@ild @t HesRithg edﬁf@d:‘@scﬁﬁtacﬁoalfl ¢ spase iiveclgide s, an
a sugarcoating

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 tableting the

“part eontaining tne coated particle of the present
invention” and the "“part centatning an acfive tngredient
other than an insulin sensitizer”'in the form of'laminate.
For the purpose. o¢f preventing the resulting multila?er
tablets 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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base, a water soluble filmcoating base, an enteric
fil mcoating base, sustained-release film coating base

w@ea7orm9t | ke. The sugar-coating base nmay be wWhiT/&P2006/326169

sugar, and may be al so used in conbination with one or
nore species sel ected fron1ta£§, precipitated cal ci um
carbonate, gelatin, gumarabiT;, pullulan, carnauba wax
and the |ike. Exanples of the water soluble film
coati ng base include cellul ose polynmers such as

hydr ropyl cel | ul , .hyd | cel.l
SRR RO LT oL8 arid ot nA o By bHGETRy e | (BEEterably
<551 PR B Oty Foddeh BrEicie of the present

.am noal kyl met hacryl ate copol ymer E [Eudragit E (trade
1REY PTand pol yvi nyl pyrrol i done; pol ysacchari des such

as -pul lulan; and the |ike. Exanpl es of the enteric film
coating base include cellul ose polyners such as

hydr oxypr opyl et hyl cel | ul ose pht hal at e, o

hydr &xy i st hyd cepsitbeechteined bycdilndti@g the molded
car boxynet hyl et hyl cel | ul ose and cel | ul ose acetate :
pplocdhvaltat entacr gl i capsi e polepeers gadhtasy neshaciglic and a
acid copolymer L [Eudragit L (trade nane) -], ' ,
preplraetildnc et ail mepoby meratDngEudreagie lde0psddpttadéth a
nane) ] and nmethacrylic acid copolyner S [Eudragit S
ddartdaey nens) 4re nat s abnplodadt snsubk aeldkeldragaratdon of
the like. Exanples of the sustained-release film
teRatdmGdmSenvention. '

Herein, examples of a coating base include a sugar-

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

film coating base, sustained-release film coating base and

 the like.

The sugar-coating base may be white sugar, and may be

also used in combination with one or more species selected

| from talc, precipitated 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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i ncl ude cel lul ose polyners such as ethyl cellul ose and
cellul ose acetate; acrylic acid polyners such as

wa@eionozdoky | met hacryl ate copol ymer RS [ Eudr agi t PEBIP2006/326169

(trade nane) ] and ethyl acryl ate/ nethyl nethacryl ate
copol ymer suspensi on [Eudragi§ NE (trade nane)]; and
the like.- Two or nore of the a%ove-nentioned coati ng
bases may be m xed at an appropriate proportion and
then used. In a coating step, coating additives may be
al so_used.., The ti addi tinves incl .
IighFﬁgpgngngfggéﬁt%%EEF3F glco 6F%ﬁg§§bghsgmﬁﬂ$%%ge
ferric oxide

ti.tani um di gxide, talc, d vell
FArLE S PRAYE T SR Lzl e YEe SRoT JE Y are 1 ose
T s S i SRR A i e

acid and ascorbic acid;. and the |like.. The amunt of

CRRE XYY LeadY L5sdd Uite SEs a9 el g CSGp &aeE

wei ght, preferably .2 to 10 parts by wei ght based on ,

pPighagates BErNdiightdrd ®odoAEngg Spicdpatafiedhmacydic acid

solid preparation of the present invention may be

copiodtyae rwilt H Eadiaidid tole o Hredeemamsy) 1di Srtibmiaratliion asnidl

may have a cleavage |ine for being divided. Wen the

coploilymere pdr diEiuckr aghi tt Re 3PDSSe rtt riagee maimsn} )i sirad

mul tilayer tablet, for the purpose of discrimnation,

meehpectile laayer sopoiyretruts rigudregnil tS | Eyerdet aldmet) ] ;

may be colored with different colors fromeach other

nalt uanally pa oparctt sofs uchy arss sterldtaid;utainnyg tihee 1mKe.i | ayer

tabl et may be col ored. - '
Examples of the sustained-release 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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Further, a capsule obtained by filling the "part
containing the coated particles of the present

wo ewentisen” and the "part containing an acti vePCT/JP2006/326169

ingredient other than an insulin sensitizer"” into a
capsule (e.g., gelatin capsul % is also included in
the solid preparation of the g esent invention. The
solid preparation of the preséent invention can be
oraIIy or parenteral l'y administered to mammals (for
rats, .rab cats bovi nes,

pﬁ&% §B}Hﬁ%k€@% Rﬁﬁﬁﬁrﬁgﬁﬁgf &t ety pgﬁgs Vi yetght based

g@ rati on of the present invention is useful as a

nPATG Safky e %é’fagaelﬁoaftdr”g fRfeparation. -

exanpl e, di abetes (e.g., type 1 diabetes, type 2
di abetes, gestational diabetes), hyperlipenia (e.g
hypertrlglycerlden1a hyper chol est erol em a, hypo- hlgh
densiThy [Siogdst BrePIeta,ompest pihendird s iypemvgenian may be’
i mpai red gl ucose tol erance (IGI), diabetic -
pedmpleidc atlitbng rerd omeurlsyatery, fqmpfwmrrtﬁylatlon and may
reti nopathy, cataract, nacroangi opathy, osteopenia, -
h@ivebet iCderayvp@leoérimlearfoaorm,irigwfde'oztﬁdmis (8lhen the solid
respiratory tract infection, urinary tract infection, )
palepaattdon odnahe pfrectenon,i demtalorsafs & ingsltel layer tablet,
infection, inferior linb infection) , diabetic
fganghen@u rperses tdnidd,s dnipdaciasiisn , C efetipentasedl| i yers
di sorder, peripheral blood circul ation disorder,
cehs t]l,tucme@l tthe asil@ARERRS &,abqas&h endya Hee. cQJLored with
cancer ous cachexi a,

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,-fbr example,
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t uber cul ous cachexi a, diabetic cachexia, henopathic
cachexi a, endocri nopathic cachexia, infectious

wa@2amhex9, or Al DS-induced cachexia) , fatty |PEBIR2006/326169

hypert ensi on, polycystic ovary syndrone, rena
di seases (e.g., diabetic nephégpathy, _
gl omerul onephritis, glonerul osclerosis, nephrotic
syndrone, hypertensi ve nephroscl erosis, end-stage
renal di seases) , nuscular dyst r ophy, nyocardia

nfarctlon ang| C cerebrov r dlsorder
CJ(éabget c et al %tt thaﬁD tceesr’eq:r ? %11?33 ©Smsulin
resi st.ant sy drone syndrone X , dys tabolic

aly SR iR T W5t % i%rem a- i nduced

sensory dlsorder tumors (e.qg., Ieuken1a br east
RyYRFEeT, gd%setrdtd@%cewpes%n? lemigi trame Btk
syndrone acut e/ chroni ¢ di arrhea, |nflannatory
dfinsddded iReRY Ot AinaTsiare Pas tdiesl@ L dhmst kirenia),
rheumatoid arthritis, spondylitis deformans, arthritis
mad{rmmluqmg@la}@nce pdstloperchitabad igr qqrmﬂrma@ons
i nflammati on, swelling, neural gia, pharyngitis,

: bysxutmaunmﬂaﬂhﬁﬂanphnﬂpﬁhhx;rnﬂtannﬂtﬁym:dauaqact,

hepatitis) , pneunonia, pancreatitis, inflammuatory

neel roring idicesdsy, adteenstniss colakdtsic hypennﬂmnlar coma,
obesity syndrone, or arteriosclerosis (e.g.,
iatfeertdsciser @sis),. rEw iscltatpraparatinde afi dihe yriasen
invention is also useful for secondary prevention of
tirke takeme-omrin, onrad et 0us Hirsgases e idbn, SReondarsort
prevention of cardiovascul ar event's such as nyocardi a
tifseCliingR)-tath, 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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i nhibition of progression in these diseases (e.g.,
i nhibition of the progression frominpaired glucose

wo oloewzaegr to di abetes, or inhibition of the PCT/JP2006/326169

progression to arteriosclerosis in diabetic patients).
A dose of the solid preparatig& of the present

i nvention may be an effective anount based on an
insulin sensitizer and an active ingredi ent other than
an insulin sensitizer contained in the solid

.preparation. The effective anou of .an j.nsul.in
A Lo B e L SR 0 P S0 Y Gy et abl y
0.1 to 100 day per adult (60 kg body weight) .I .
B ATGARY SHOARS (e A [ SEade, dhronic
pi oglitazone hydraochloride, the effective anount of
IhesgEtCdso ie thirdiddh SRPEYld fisy qgfrﬂ%?%m)?ﬁihrltls

/ day, preferably 15 to 60 ngy/day, .as pioglitazone,
d;rsgpraf@m&r dembieg bodPWhei GNS)EOPANRER K& AsiAYRTLC
sensitizer is rosiglitazone nal eate, the effective
iaddemmadil omosisgleiltlazehe Nealradicd & s ApfaiNgitiig.o aystitis,
ng/ day, preferably 2 to 8 ng/day per adult (60 kg body
hgpiaghittyi s (Tine lefdfiect inve -@maito lofc & tdat ihepd tigriedi ent
other than an insulin sensitizer is usually 0.01 to
phed®nng/, d @pn queeftartals,y iOf1 amma8Q0¢ roy Idanyi peati schdd,

(60 kg body weight). Wen the .active ingredient is an
ulrstaitd vee crodtiagagye v itdee reflf ettdsdie yarmurdr ofe aror
insulin secretagogue is, for

arteriosclerosis (e.g., atherosclerosis).

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 infarction) and
inhibition of progression in these diseases (e.g.,
inhibitién of the progression from impaired glucose

tolerance to diabetes, 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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exanple, usually 0.01 to 10000 ng/day, preferably 0.1
to 5000 ng/day per adult (60 kg body weight) . In

w@a0oviozaebar, when the insulin secretagogue i s BCT/JP2006/326169

sul fonyl urea agent (preferably glinepiride) , the
effective anount of a sulfony%grea agent (preferably
glinmepiride) is usually 0.1 t0 100 ng/day, preferably
1 to 10 ng/day per adult (60 kg body weight) . Wen
the active ingredient is an HVG CoA reductase

S Ll MG Bpeiper
/d f b 0. 100
G0 g o fﬁéa%ecw%aéﬁﬁzu.me . day 2%&@ of

reductase |nh|b|tor is atorvastatin_calcium th
HarengmolREr8FNAPEEd8stiat | HSEatdvunT i 3 Jébaﬁpy mg/day,

to 100 ny/d preferably 5 to 80 ng/day per adult (60

vl %@?%ljg%tt)o %efﬁg{ﬁ@mw@c&Aoggaaéﬁa@éu Bigithiacrlt (60

is pravastatin sodi.um the effective anmount- of

ker et atsilighdddi umis usually 1 to 100 ng/ day,

preferably 5 to 50 ng/day per ' adult (60 kg body :

wei gitthen tWeenin el HMG EnALE tdact ase rioshidBiittezodre maleate,

sinvastatin, the effective anount of sinvastatin is )

tireuad i fiecht itve IGourngl day, rpsefeiabkyné mel8Btrylicaysperlly 1

adult (60 kg bodyweight) . The solid preparation of

tiohel pr agédtyi, nyardficarablsy agnitoi st emgddayefp@rrabédubmce 60 kg

or twice a day, nore

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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preferably once a day to the above-nenti oned manmal s.
Particularly, the solid preparation of the present

wo ewentioen i s preferably adm ni stered once bef BCBIP2006/326169

breakfast to the manmals. Particularly preferred
exanpl es of the solid preparajjon of the present
invention include: "a tablet %%referably mul til ayer
tablet) containing 16.53 ng of pioglitazone
hydrochl ori de (15 ng of pioglitazone) and 1 ng of

glinmepiride . .per, tablet"; "at (preferably . . ... .
nul?ﬁpa§§?§%%ﬂﬂ%§5’ @%ﬁ?hﬁﬁFhéﬁg%giﬁﬁuf%éuﬁﬁﬁi;iﬁ%ﬁﬁﬁﬁgor 1S
hydr ochl ori de (.15 of pioglitazone) and 3 of :
AT ES At e g 'et“fg ae?SBFE%V%pFELPBPébP&g atorvastatin
mul tilayer tablet) containing 16.53 ng of pioglitazone
Ry FroEn 5% i ¢ YL Ymgl oft i eaﬁi 97/ 1) aﬂaegeﬁgbév 2o 80
glinmepiride per tablet"; "a tablet (preferably
e IGEY Rper tet(6Oc diat afivhg' 308 -ng of pi oglitazone
hydrochl oride (30 ng of pioglitazone) and 1 ng of .
gl i m#hien dehpetiMGisicdt " reduchpbet iPridfidrgb| ys pravastatin
mul tilayer tablet) containing 33.06 ng of pioglitazone
sivgidraoc hl hiedeef36cimyvef pinoghtt agbnedravasRatpn ofsodium  is
glinmepiride per tablet"; "a tablet (preferably )
usulatlillyayer ttcabl @) mopfiwtaaini pge 88r86lyy Sof tpi dfl i mngZdag per
hydrochl oride (30 ng of pioglitazone) and 3 ng of
aglulrepio0 dey perdyvt aldiefht;) ."a tablet (preferably-
mul til ayer tablet) containing 33.06

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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ng of pioglitazone hydrochloride (30 ng of
pi oglitazone) and 4 ng of glinepiride per tablet"; and

wa@2doalorob2 (preferably nultilayer tablet) cont aPei/mepo0s/326169

49.59 ng of pioglitazone hydrochloride (45 ng of

pi oglitazone) and 4 ng of glinepiride per tablet". The
'solid preparation of the pres%%t i nvention may be ‘used

in conbination with one or nore drugs (hereinafter
referred to as conconitant drugs) selected from

di abetic treating drugs, diabetic conplication _

Moy & | RGO G§3 ZRYFertY sl eF k3R i Nd2dmfyset pioglitazone)
hypot ensi ve drugs, antiobesity drugs, diuretics and

agft Bt RgowBouild M@Pdgs deaparhds® lednconi t ant  dr ugs,

those exenplified as the active ingredient are used.
“Fheablrthg (pfebfdnihl gt matliton aofent healsbet d prapadatingn 16.53
of .the present invention and a concomtant drug is not

mgi mf egdiagdithepneayh bdrachd on sder ¢d St anga sfibjrsctglitazone)
si mul taneously or at staggered tinmes. Alternatively, a
asidngl eigdofageé ifneprirdaret ey ngtllke “sol i d preparati on of

the present invention and a concomtant drug nmay be

“adriayisdter efrébeaablbj eailt iAdese odbRecpneontbanting 33.06

drug can be selected appropriately based on the
mgl i1 Cakogoseazbhe copdidation datijgobeigween tdiwgialddkone)
preparation of the present invention and-a concom tant
aBlug @@ oFe g3ehRelied RPRYPH-at1elty ;dependi ng on a

subj ect to be adm nistered, an

“a tablet (preferably multilayer tablet) containing 33.06

mg of pioglitazone hydrochloride (30 mg of pioglitazone)

and 2 mg of glimepiride per tablet”;

“a tablet (preferably multilayer tablet) containing 33.06

- mg of pioglitazone hydrochloride (30 mg of pioglitazoné)

and 3 mg of glimepiride per tablet”;

“a'tablet'(preferably multilayei tablet) containing 33.06

bmg of pioglitazone hydrochloride (30 mg.of ploglitazone)

and 4 mg of glimepiride per tablet”; and
“a tablet (preferably multilayer fablet) containing 49.59
mg of pioglitazone hydrochloride (45 mg of pioglitazone)

and 4 mg of glimepiride per tablet”.

The solid preparation of the present invention may be
used in combination with one or more drugs (hereinafter
referred to as concomitant drugs) selected from diabetic

treating drugs, diabetic  complication treating drugs,
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adm ni stration route, disease to be treated, synptons
and a conbi nation of drugs. In the case where a

W@ 7eT2991 0 be adm nistered is a human, 0.01 tPBCLDER006/326169

parts by weight of a concomtant drug may be used per

1 part by weight of the solid greparation of the

present invention. Thus, by ug'ng a concontant drug,
superior effects such as 1 ) enhanced actions of the

solid preparation of ‘the present invention and a
concamitant drug (synergistic action,of the drugs), 2 .
hYRed é@ﬂuﬁbsé§%3?t¥%% s%FP%ﬁrepgngFgﬁséyethéﬁg¥%%entantl_
invention or a conconmitant drug (redyction . .n a dose

o5 s3 W uﬁragsco At WEh ] ﬁ'i‘@ﬁdC BRI herdPgg — AS
al one) and 3,% reduced secondary effects of the solid .
thessar 2o ern b2t e dFrESent thosenEF6APARd 18 iR o Eartctive
drug can be obtained. The present invention further
IHFAEHENt 2 r€odSEF -particle in which a particle

contai ning an insulin sensitizer is coated with _

| act Gde drimdnsugpdr agmighigitratiien fattd® Frltiicirrgparation
useful, for exanple, as a raw material for the solid

qft dpar attesrendf irtverngriegemnd rv emmriaami tHerteidrafd rs nidte
present invention will be explained in detail with
Irigfigreenaad chevampalyede CoimpariattersesdExXand esikgisttlTest
Exanpl es which are not intended to linit the present
simudantaneoudlly tdre dtoldtamgey dek anpleess. arfd téonperiatd g, a
Exanpl es, products that neet the Japanese
sHEhayireriRerjca fonh Joittdioning the solid 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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or Japanese Pharmaceutical Excipients 2003 were used
as various additives such as | actose,

whyaroxepr opyl cel | ul ose, croscarrnell ose sodi UP¢T/JP2006/326169

magnesi um stearate, crystalline cellul ose and -

Pol ysorbate 80. Exanple 1 A qg;ture of pioglitazone
hydrochloride (99.2 g ),croscafnel | ose sodium (13.2 ¢
) and lactose (184.9 g ) was granul ated by sprayi ng
136 2 g of an aqueous sol ution of

dr oxypropyl_c IIquse .on |t |n a flui.d bed
PGERATFLRGR Cimiti AP BRE thy GRS 2. BtNL Ea7E drag
LAB-1). The resulting granul ated pomder s then
§F§Ht9lt&9éld gy asGeagi g & &fé’ﬁeﬁ& &?Wﬁvfi%&tﬁ\/
di spersing | actose (36 g i.n 148. of an aqueous
a§6‘|1l§1tl|56ﬁ £l omy @0 s éﬁw%@ih%weds@wd% Ho rgducss jgeqapdary
a fluid bed granul ator (manufactured by Pow ex Corp.,
efB@elt:s pﬁgipp p@l@@th@pgg@gpgﬁaggh@he present invention
hydr ochl ori de-cont ai ni ng granul ated powder coated with-
angc tosenchoig apdr CrUR23 cEY o) obftaimedyr anul at ed powder
t hus obtai ned, croscarnell ose sodium (0.728 g ) and
magnesi um stearate (0.096 g ) were added and m xed to
obtai n pioglitazone hydrochl ori de-containing m xed ,
powdahe Gpirrseinti denv2e@4 o ) fwashdirspersad dasd “a coated
suspended in 45000 g of an aqueous sol ution of
paydriexypr apyl cehidhosa (226 ig-le andohbetnimyedanw t hinsulin
6750 g of an aqueous 20 (wWw) % Pol ysorbate 80
seRlsuttierr Aspach tedB38@Hy Jactfoddher eswidatg am@drwle' The
sol ution was granul ated by spraying it on

coated partlcle 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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a mxture of lactose (46530 g ) and crystalline
cellulose (20250 g ) in a fluid bed granul at or

w@ confmer ured by Powrex Corp., Mdel: WSG 60)PCT/TiFR806/326169

size of a part of the resulting granul ated powder was
adjusted. A part (63840 g ) of _the resulting

Si ze- adj ust ed powder was m xet wi t h croscar mel | ose

sodium (4320 g ) , crystalline cellul ose (3600g ) and
magnesi um stearate (240 g ) to obtain

gl i mepi ri_decont ai ni ng m xed powder. The pioglitazonpe
CRPEFaERESACSE- Rl HiThi NG 3mPxéd pdider2CE8G gyl & u‘-p tfe was
glimepiride-containing mxed powder (180 ng) were ,
JEaRprasesd hn SRE2VHRh 336-2m haPé & AQuPPesi sglution of
pressure of 10 kNcm 2 (9.5 mf flat-faced with
hydvekesregydreddivdgsaut d§r8ph @Panghacttirebnbya fluid Ded
Shi madzu Corp., Mdel: AG 50kN) to obtain a multil ayer
grabldetoent dnannadsungd ofoypi Bgvieazéiwerand Yodglof LAB-1).
glinmepiride per tablet. Exanple 2 A m xture of
Thieogtetazohaghygr achl aréde (ROU30 gap , theonscaramilased by
sodium (2706 g ) and | actose (30420 g ) was granul at-ed

sbY agihay ian G u P23 ignofokara iagide dys iaiperisdmopflactose (36 g)
hydroxypropyl cel lul ose (1396 g ) on it in a fluid bed

igr angl &t ¢f ofmanufasiasied syl RawreX fCorirodidelpylcellulose
WEG- 60) The resulting granul ated powder was then

(9r.8RulAt esh byt sphay oL@ Pabéd (44328018t prof(manufactured by
suspensi on obtai ned by dispersing | actose (18720 g )

P rex293cgrQf , an pafeaous sRBULI ONQf - obtain pioglitazone
hydr oxypropyl cel lul ose (1973’ g ) on it in a

hydrochloride-containing granulated powder coated with

Ilactose. 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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fluid bed granul ator (manufactured by Pow ex Corp.,
Model : W5G 60) to obtain pioglitazone
whyarotdbori de- cont ai ni ng granul at ed powder comm[mm')dmmw
| act ose. The size of a part of the resulting -
granul at ed powder was adj ust e!P'eS A part (66050 g ) of
the resulting size-adjusted granul ated powderwas m xed
with croscarnel |l ose sodium (2075 g ) and nagnesi um
s‘tearate (273.6 g ) to obtain pi oglitazone
dro hl ori decont ainin owder. Th L gl it. e .
oihwsspaslcomsatena Tl lace (BBeBHEy i e
%al ned and the Hﬂéﬁl ri de cont ai n| ng m xed powder
G‘lr?d)ngoﬁtléﬁeﬁieg " anpl e 1 were conpr essed in the
formof | am nate at a_tapl eting .pressure of, 1.
kr\v pdhen walﬁﬁézﬂ“resﬁlﬁt%?&hléﬁd tcé’dtté'ﬁ“rhj‘gpﬁ‘é‘s’%‘iﬂ gowder
9.1 kN punch for. the second | ayer (9
f1I829t B eF i ttﬁebél/]étnt,fd”e@gjé)"iﬁ?tr?g“h“t%t%Weflaﬁloé’fjieﬁg (180
machi ne (manufactured by Kikusui Sei sakusho Ltd.
Mg d e AQIRFBEFAD AN e obeEMNOA FENELDRAFeRtt @bltébleting
contai ning 45 ng of pioglitazone and 4 ng of
pgleisseyrier | dé pE? tkdblaet’. Exabplmendd Alatxferedofwith beveled
pi ogl i tazone hydrochloride (99.2 g ), croscarnellose ,
eslgei) uMuE18g2 guyoandphact(mseutamzugeg ) bwasS lyrreendid @t €ebrp- ,
by spraying 136.2 g of an aqueous sol ution of
Moyierla X We-GIIWING e ltlou lodge 16 .a8 nug )i larydrt tiablaetf ladrdtdigding - 45
granul at or (manufactured by Pow ex Corp., Model:
mgABfl pioglitazone and 4 mg of glimepiride per tablet.

'Examplé 2

A mixture of pioglitazone hydrochloride (20430 gqg),
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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The resulting granul ated powder was then granul ated by
sprayi ng a suspensi on obtai ned by di spersing |actose

w@ 1@3/07p9¥2 i n 430. 6 g of an agueous sol uti on of PCT/JP2006/326169
hydr oxypropyl cellulose (7.59 g ) onit in a fluid
bedgr anul at or (manuf act ured bX Powr ex Corp., Mode
LAB-1) to obtain pioglitazone %ydrochlorlde contalnlng
granul at ed powder coated with' lactose. A part (23.18 g
) of the resulting granul at ed powder was n1xed Wi th

iy e S ‘%éégsrgod%c%t@an %i%q%gdd&%dt Oes! UM, 4 magnesium
h drochlor ontai ni ng . m xed The ,
A R bR AT b br b ioht BYAE LG tAE9EE Jldeehloride-

(180_ng) t hus obtai ned and the glinepiride-containing
FADEEd IO B XCEB P Tobt ai ned in Exanple 1 were

conpressed in the formof lamnate at a tableting
pr es dice PEOIIG HagoRh 2 YO B hiefr fdemcIrdcdd g inixed powder
bevel ed edge) using Autograph (manuf act ured by
(S1%i0eandia u thaysp optiideld 3G ama\l)gltmamtramﬁ-a:qnﬂatmmrmlxed
tabl et containing 45 ng of pioglitazone and 4 ng of

. pyivideapi 18k pegr tddleemedExampEgahpAenilxt were okfompressed in
pi ogl i tazone hydrochloride (99.2 g ), croscarnellose ,
tdedi dorml3oZ glpmandtkackvsea( ld@ Peygingwasrgssund atefl 1.1
by spraying a suspension obtained by dispersing
KNaghose (ff2r 4the) fiinsA251 Bygr ohndn aaqueldlist 504 Ubires safre - of
hydr oxyproopyl cellulose (14.4 g ) on it to obtain
mllal%dm/mh@he faydrreehlserdoaest qq;@teal n| ng granul ated
powder

(9.5 mm¢ flat-faced with beveled edge) using a rotary -
tableting 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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coated with |lactose. A part (326.8 g ) of the

resulting granul ated powder was m xed with
wa@emsozoel | ose sodium (10.3 g ) and nagneS|unPGTMﬂmmma6m9

(1.35 g ) to obtainpioglitazone

‘hydrochl ori de-cont ai ni ng n1xeﬁ powder. The

pi ogl i tazone hydrochl ori de-co ?alnlng m xed powder

(180 ngy) thus obtained and the glinmepiride-containing

m xed powder (180 ng) obtained in Exanple 1 were

conpr sed n t form of | apginate ata ng

o PERIGTE Tor (MBS ORI 2 P TR LT af OFBoed TREER ) LABL) to
veled edg us Au rap ma ufact red by
aﬁ&dz@w%l Sittk ! hRGr SBRAD TR 550 ﬁl&lﬁﬂu.q%lated

tabl et containing 45 ng of pioglitazone and 4

pé"Wdﬁépl FPaEePervtdbl JECTSEMml e B Akt Ure 4 °g) of the

%Iltazone hydrochl oride (99.2 g ) , croscarnellose

r§é GANCLIERPYatREY Pardsse v(aﬂgngxe@;d)waéé grfifaamsi Lose
by spraying 136.2 g of an aqueous sol ution of

sie@diax (Or-dgy¥l gel lagido @ 9@ sguny St sarag <f | (| d>9c55ecg to obtain
granul at or (manufactured by Pow ex Corp., Mode

. PLABLEYt 2 ZPne h@qunhﬂgqydﬁﬁmthaing@wdGﬂxwabpKhehnh
granul ated by spraying a suspensi on obtai ned by )
di sp&hsi pg o ntiatzone( 72 dy ochilo rA8% €& o tafi ramaaouiecus powder
sol uti on of hydroxypropylcellulose (7.59°g ) on it in

(@ 8hl wigd hedsgoataliaeer anehniieaetluime iy deower Garimg mixed
Model : LAB-1) to obtain a pioglitazone

plydieechl 180 dfigforbaiaiink@ gianBkahplepawdesr£oabpgrakskld in
mannitol. A part (23.18 g ) of the resulting

t@eary @t e§f 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.

.Exampie 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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powder was m xed with croscarnell ose sodium (0.728 g )
and nmagnesi um stearate (0.096 g ) to obtain

w@emglo71eaz onehydr ochl ori de- contai ni ng m xed poRIBIP200d1326169
pi ogl i tazone hydrochl ori de-contai ni ng m xed powder
(180 ng) thus obtained and thgggl | mepi ri de-contai ni ng
m xed powder (180 ng) obtained’in Exanple 1 were
conpressed in the formof laninate at a tableting
pressure of 10 kNNcm'2 (9.5 mmf flat-faced with

hevel ed edge) using  Aut.ograph (manufact.ured by
s e Y TR RGOS £ 508 Arae T

mul til ayer tablet containing 45 ng of pioglitazone and

4 my T&E Glosepitaape Sy dras ergé&r%rbtaénﬂi‘é? mixed powder
pi oglitazone hydrochl ori de-contai ni ng m xed powder ,
(@820 meg) tsai ineeedth|té e HridiatHgr1de-containing mixed
gl i-mepi ri decont ai ni ng m xed powder (90 ng) obtained in
PRvaey e( 18 Geng) compeddssd im Enempdemlofveaei samprgssgd in
tabl eting pressure of 0.6 kN punch for the first |ayer

téwed fotmabd £t lagipressuarte of t&bVekNipupchstoret lng 10 kN/cm?
second |l ayer (8.0 mmf convex-faced) using a rotary

(Galsl emlninlg frectr fecddranuftact beed 1y Kekdysii Gl s@kustitwgraph
Ltd., Model: AQUA 08242L2J1) to obtain a multilayer ,
(rabhefta ctateal myngsBtnadz wf Cprpg) | Madehe acd52khy afo obtain
glinmepiride per tablet. Exanple 7 A mi xture of

apireglditlazene tysirachtofit sen{99. 259my ofChHaAseArifRlzlodse and 4
sodium (18 g ) and |l actose (231.3 g ) wasgranul ated by

P AY INd mEA 18 & Ry agwgeus, sol ution of

'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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hydr oxypropyl cellulose (9 g ) on it in a fluid bed
granul at or (manuf actured by Powex Corp., Model:

wa2B70)299The resul ting granul ated powder was tPEnJIP2006/326169

granul ated by spraying a suspensi on obtai ned by-

di spersing lactose (96 g ) in_388.2 g of an aqueous

'sol ution of hydroxypropylcell@@ose (10.2 g ) onit in

a fluid bed granul ator (manufactured by Pow ex Corp.,

Model : LAB-1) to obtain a pioglitazone

hydr ochl ori de-cont ai ni ng granul ated powder coated with
hygeossd orids 8RR 109 MH&s%eAWdSTg granul at ed

powder were subjected to size adjustment. A part

( 896 Theg Py ogfl ittiee ones inndney hdioza i apstted g 61l ¥ggh powder
m xed with croscarnell ose sodium (27.8 g ) and

(FE§nagi) urphsise @bdd NEZL 2hdy Hhe @ lostes i isleogtantadarieng mixed
hydr ochl ori de-contai ning m xed powder. A inepiride (6
pgwieand( &0 | og) f ebrtiad ned dien (Bxa8R1lg )1 vweeee dcspprseded in
and suspended in 270 g of an aqueous sol ution of
thedriapropyl eeli hateset( 138. Galglet amg phensoirred i tth kN/cm?
36 g of an aqueous 20 (W w % Pol ysorbate 80 sol ution.

(Bhe resyl t4ng Maddd e WSt beRcwas geage) atesiy autograph
spraying it on a mxture of |actose (2/8.6 g ) and
(@aysitfaldtredcedy ubas@adt20 @bipi ) arblei chdied: AG-50kN) to
granul at or (manufactured by Pow ex Corp., Model:

obABih) a ﬁuﬁ%ﬁﬁag%Q4t%blék‘3bﬂﬂ%idﬂﬁ§“45!%@'&ﬁa {18 azone
powder was m xed with croscarnel | ose sodium (27.41 g )
andCly fg@loll %qigl%;di@i%e tp(e?IZ-t%‘ﬂa_l%r). andmagnesi um

stearate (1.6 to obfain glinepiride-containing

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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m xed powder. The pioglitazone hydrochl ori de-cont ai ned

m xed powder (80 ng) and the glinepiride-containing
woreoogd7onder (80nmg) were conpressed in the foror/af2006/326169

| am nate at a tableting pressure of 1.1 kN punch for-

the first |ayer and a tabl etig pressure of 5.4

kKN punch for the second | ayer ?7.0 mf flat-faced)

using a rotary tableting machine (manufactured by

Ki kusui Sei sakusho Ltd., trade nane: AQUARI US

0512 0 ohtain a l.ti |l ayer. tabl et contai ni 15
gr?ﬁmoll%%?gl %Yazsé)nreayalnrﬁg Tiﬁ& of b nePi AWEPE F‘Sgﬁ&l.on of
Ex le 8 A nmixture of pioglitazone hydrochloride
h(yijgI Yé’r)o,py&p(?écléﬁlr%ﬁq os&gsoaﬁumo(nﬂéeltz g*} aflg fluid bed
| act gse (2006 was granul ated by spraying 1836 g of
g&ﬁ“é’%?@é{fs éIBFgP%ﬁﬁtBFeﬂyd?ﬁbxﬁﬁi”SE%I ccze)q’ﬂ%h ns¥odel:g fiB-1) .
onit in a fluid bed granul ator (manufactured by _
I%bm ERSBOEPNI MBERTULEDEES)PowdRe Mesul thRE gPhmbbAakead by
powder. was then granul ated by spr%li ng a suspensi on

SEHRAIIREN ab P UFPSIEISim P tadinese QO TA pgr9ing Booms: g(96 g)
of an aqueous sol ution of hydroxypropyl cellul ose :
113886 2g 9) odn ant digvepUd ol Wedbrgrahll ydmyxypropylcellulose
(manuf actured by Pow ex Corp., Mdel: FD-5S) to obtain .
(Bi0odl id)azomeihydnoehl Driidk- bedt grannd aganumetnedpombersd by
coated with |actose. A part of. . the resulting

Pgware atCedppowd@todsds sUbfjEedt)ed o Sitzeniad] ust neidgliXazone
part -
hydrochloride-containing granulated 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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(3480 g ) of the resulting size-adjusted powder was
m xed with croscarnel |l ose sodium (109.2 g ) and
wora@nesiomm stearate (10.8 g ) to obtain piogl i PEworee06/326169
hydr ochl ori de-cont ai ni ng m xed powder. A m xture of -
sinmvastatin (522.1 g ) , lactose (3078 g ) ,
crystalline cellul ose (1040 953 and anhydrous citric
. acid (65 g ) was granul ated by spraying a solution of
hydr oxypropyl cel lulose (156 g ) , butyl hydroxyani sole
(1.04 g ) and ethyl alcohol (208 g ) in water (2600 g
H5a961ﬁs|lﬂlm P EANSd e ghafit &R (MedmRtivrigeentaining
Powrex Corp., Moddel: FD-5S) . A part of the resulting
gE&RuPRYEE Ipowder was subjected to size adjustment. A
part (4226 ¢ of the resulting size-adjusted powder
was Meediwd i ttrawear hetlrosklendfancergigey  avged powder
magnesi um stearate (67.8 g ) to obtain
(Si0myet atrich- tloat @l hinaginmidedcpondéninFhaipiedglpbdwaizaone(80mg)
hydr ochl ori de-cont ai ni ng m xed powder (180 ng) and the
weirey astmap ras sedt dimi ngem et pofdet aff 08t erglatwese tableting
conpressed in the formof lamnate at a tableting
ppeessitiee of 17..71 kKMNywieleh 1EAX8.theamfiddond Sh@pe)and a
using a rotary tableting machi ne (manufactured by

thickesuingSep seksishe ldd. 5. Modal/puNAWA 88242121 yetbnd layer
obtain a multilayer tablet.Exanple 9 A m xture of

(01,99l inky ZOE@abyéaesa ) or {1 d€n§20390, 9 J Cr@aﬁ&laé{@ld, O%fichine
sodlun1 2706 g ) and | actose (30460 g %

(manufactured by Kikusui Seisakusho 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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granul ated by spraying 27920 g of an aqueous sol ution

of hydroxypropylcellulose (1396 g ) onit in a fluid
whew7graml at or (manufactured by Pow ex Corp. , PGvbaied006/326169

W5G- 60). The resulting granul ated powder was then

granul ated by spraying a part 574120 g) of a

suspensi on obt ai ned by disperé'ng | act ose (18720 g )

in 75293 g of an aqueous sol ution of

hydr oxypropyl cel lul ose (1973 g ) on it in a fluid bed

ranul at or nuf act ur ed_by Pow ex Corp., del :
F%@E&%b)cPstgg?aWﬁggio%???%%%ne X pard oFPthé resulting
derochloride-containin granul at ed powder. coated.wth
9 edrpovsiete WS aS‘Jg%Dr@tCtﬁd tHee $Fe¢uIadaptment. A part
ranul at ed powder was_adjusted. A part (66050 g ) of _
3148 Or 31l PENG g zBS AV bished %@f@%\ﬂé&%v@%d%swas mixed
m xed with croscarnel | ose sodi um (2075 ) and
Wik gn eFiogRasedrldtse (P W ot 0% -@ obt @nd plasylesianprietearate
hydr ochl ori decont ai.ning m xed powder. Ginepiride
(10982 g)) twasoditepgear sedoahidtsruspendediiarEo0iie afntanining
aqueous sol ution of hydroxypropyl cellul ose (2250 g )
. mangd pewdsrxed with 6750 g of an aqueous 20 (Ww) %
Pol ysorbate 80 solution. A part (48380 g ) of the )
resuldt imigktpd W sohudsoatvas (§eantl a) ed lhyteprayidtys g),
it on a mxture of lactose (46550 g ) and crystalline
cr8lstallasee 20250ulogei N1@40 uyd bed GirtiydBd s citric acid
(manuf actured by Pow exCorp., Mdel: WSG 60). The size
(@5 a gart wafs thgrageuAtEAg Wyanubpkadipgwder Waslution of
adjusted. A part (63840 g ) of the resulting
hSi&xfhirerhadnawdeysanas: s xed W bitylhydroxyanisole (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 édjustment.. A part (4226 g) of the
resulting size-adjusted poner .was | mixéd ~ with
.croscarmellose‘sodium (226 g) 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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croscarnel | ose sodium (4320 g ) , crystalline
cellulose (3600 g ) and nmagnesi um stearate (240 g ) to
w@bdoaioreogt | mepi ri decont ai ni ng m xed powder. ThBCT/JP2006/326169
pi ogl i tazone hydrochl ori de-contai ni ng m xed powder
(120 ng) and the glinepiride-containing m xed powder
(180 ng) were conpressed in tHe formof lanminate at a
tabl eting pressure of 0.8 kN punch for the first |ayer
and a tableting pressure of 10.4 kN punch for the
second |l ayer (9.0 mmf convex-faced) using a rotary
Ex&BPe€i Ay machi ne (manufactured by Ki kusui Sei sakusho
Ltd., Mdel: AQUA 08242L2J1) to obtain a nuLtiIayer
t abl & BdnEarai f 3¢y loftanvy | hydsRehargideny9p320 g),
glinmepiride per tablet. Exanple 10 A m xture of
cpiosghirrgzdns chyrdelm o 2d8 6( 2033ang Jlactersescht kb oge was
sodi um (2706 g ) and | actose (30520 g ) was granul at ed
gypnggeagidnd R 79p0aying &7 FWJuevusisaruta@reofis solution of
hydr oxypropyl cel lulose (1396 g ) on it in a fluid bed
hgdaoulyatrop ylreidfudciser ed 13y 6Pown exoQor pt, Mdded : fluid bed
WEG- 60). The resulting granul ated powder was then :
gghanlkabved Oyarspfaytmged par tPdwiebk20Cgrp. of Madel: WSG-60) .
suspensi on obtai ned by dispersing |actose.(18720 g )
The 7629319i0§ afr AGUESUSSOIgBwddYy Ofwas then granulated by
hydr oxypropyl cellulose (1973 g ) on it in a fluid bed
sgragunat o (genuf actaured By PeRv ex €Qspenshbdel obtained by
W5G 60) to obtain pioglitazone
divgeochher i dg-cgBtai M et @r gnul ahed; ppyslery ceat eghWiddueous
| act ose. "The size of a part : -

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 grénulated powder was adjusted. A part
(66050 é) oflthe resulting size;adjusted grénulafed powder
was mixed with‘croscarmellose sodium (2075 g) and magnesium
stearate ,(273'6 g)- to obtain pioglitazone hydrochloridé—
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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of the resulting granul ated powder was adjusted. A
part (11588 g ) of the resulting size-adjusted

w@e@noraved powder was m xed with croscar el | oBeT/skediass169

(364 g ) and nmagnesium stearate (48 g ) to obtain

pi oglitazone hydrochlorideconégining m xed powder .
Airnepiride (18 g ) , red ferric oxide (0.024 g ) and
yellow ferric oxide (0.072 g ) were di spersed and
suspended in 270 g of- an aqueous sol ution of

hydr oxypr opyl cel | se 3.5, d then m W th :
ey o oa i B o (i SebiGhc BAE 8 Sgidelting
The resulting m xture solution was_granul ated b

HFraHRGd (PR nifRBuPsIseteset os® ™ P266. 7<%3%4<7\£na> of the
crystalline cellulose (120 g ) in a fluid bed _
rgsadiii®Cor ( AdAGraciwsé@chby PBRAFERT Cor p¥as Mbdelixed with
LAB-1). A part (383.64 ¢ of the granul ated powder
crivgsaghedilvee weslivnk e 34Q 19)or cstRdlligse asddiwiase (3600
(25.97 g ), crystalline cellulose (21.64 g ) and

Jregrresi nepstearat schEey (240 @bt aix obtain glimepiride-
gl i mepiride-containing m xed powder.. The pioglitazone
doydadoliingr mdececopicaids@img m xed powder (120 ng) and the

gl i mepiride-containing mxed powder (80 ng) were ,
conpmess ed dgl ittle drer Myafr dcariiaraitde -atore: diahilret imigked powder
pressure of 1.4 kN punch for the first layer and

@vablmes) ngn@r essurdsl Bie i i dN quntcdt g thexseceatider (180
layer (8.0 nmf flat-faced with bevel ed edge) using a
n%@?&@kéEﬁHM§ﬂéﬁbéﬂﬂiﬁn@hénﬂaﬁﬁaétuﬂ@&ihﬁtéi&QS@ tableting
~Sei sakusho Ltd., trade nane: AQUARI US 0512LD2AX) to
ptaifrea M4 tid. @yerkn/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 glimepiride 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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tabl et containing 30 ng of pioglitazone and 3 ng of
glinmepiride per tablet. Exanple 11 The pioglitazone

whgarotiebpri de- cont ai ni ng m xed powder (80 ng)PODIRROET6169

in Exanple 7 and the glinepiridecontaining m xed
powder (133 ny) obt ai ned in E%gnple 10 were conpressed
inthe formof |amnate at a bl eti ng pressure of 10
kNNcm2 (8.0 nmmf flat-faced with bevel ed edge) using
Autograph (nanufactured by Shi madzu Corp., Model:

QkN) t i n a nult er table nta ning 1

u&floﬁl o@% t a]g]fng??(?Tepl ir l'gbllg‘t in a
Cbnparat|ve Exanmp Ie 1 A m xture of pio Iltazone
0 DI R 0 5 KB Ea HeF Fobs BY CSPEF 6T LR 7Be A dfodet
and Iactose (68.71 kg), was granul ated by spraying 45
Wigg-60 ) an taquebtis idol WiSH 1612 390 oBMHSIRN I idf vitaining
(2..7 kg) onit ina fluid bed granul ator (manufactured
JBrnEd@ted Eovsier Mstdied STRER Mactipgee baPResieg1®iz a part
kg) of the resulting granul ated powder were mxed with
ofartrhed | pseuthlisgumreAatay poddemgnesi akiusliede A part
(1.08 kg) to obtain pioglitazone :
hﬂ&ﬁ@chjonmﬁet@mtaeauhglngxedzpewdemstéweqmamyhatﬁdnppwder
hydr ochl ori de-cont ai ni ng m xed powder (180 ng) thus

valst aiined aniH hergédaens I 1 dee contiaimi 11 68 xod puivdergnesium

(180 ng) obtained in Exanple 1. were conpressed in the
sfrerahaafe | amisnaty attca tahlLid g peEsisiymd  HydMamdride-

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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(9.5 mf flat-faced with bevel ed edge) using Autograph

(manuf actured by Shimadzu Sei sakusho Corp., Model:
WAHT0kIMM2 t 0 obtain a nultilayer tablet. ConpaPEl/iRr2606/326169

Exanple 2 A m xture of pioglitazone hydrochloride

(99.2 g ) , croscarnellose sodium (13.2 g ) and

| actose (1148.9 g ) was granulated by spraying 136.2 g

of an aqueous sol ution of hydroxypropyl cellul ose (6.81

g) onit in a fluid-bed granulator (manufactured by

Pow ex Corp., Mdel: LAB-1). The resulLtin ranul at ed

tﬁG%&éﬂn@bsg¥%%ﬁuﬁ?aﬁﬁia?eﬂ ébVﬁﬁﬁngoﬁ gﬁ%ﬁt?%ﬁoﬁg layer

sucrose (72 g ) in 151.8 g of an aqueous sol ution of

(IBy @ oxppr obld eefaerdserith sheye)lesh PEIRA aUFingd dedotary

granul ator (manufactured by Pow ex Corp., Mbddel:

teRBety ngo MAShaing pimsdy ftaetorie ch i Feiisiiid eoritadiyihgy Ltd-

granul ated powder coated with sucrose. A part (23.18 g

trragfe t hemees AQVARIYS arfll R Idkpowdére wabBtaiRedd wimthltilayer

croscarnel |l ose sodium (0.728 g ) and magnesi um

tetbdatat eoh®a096ng ) 300 obt abh ppogdiibzopee and 3 mg of

hydr ochl ori de- cont ai. ni ngnm xed powder. The pioglitazone

dyicepdhliare gercaricdiati.ng m xed powder (180 ng) thus

obt ai ned and the glinepiride-containing mxed powder

(180 ng) obtained in Exanple 1 were conpressed in the

formof lam nate at a tableting pressure-of 10 kN cn®

HQmplanfLif | at -faced with bevel ed edge) using Autograph

(manuf actured by Shimadzu Sei sakusho Corp., Model:

AG 5@l 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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to obtain a nultilayer tablet. Conparative Exanple 3

The pioglitazone hydrochl ori de-containing m xed powder
w@ 1®0/0my¥2 obt ai ned i n Conparative Exanpl e 1 WaBCT/JP2006/326169

conpressed using a rotary tableting machine to obtain

a tabl et containing 45 ng of oglitazone per tablet.

Conparati.ve Exanple 4 The pioglitazone '

hydr ochl ori de-cont ai ni ng m xed powder (120 ng)

obtained in Conparative Exanple 1 was conpressed using

rot bletin chi ne t.o obt aj . et .
ﬁffs & W2 St B ot Rong - aer fabfle “rysigoentoriae-
mple 1 Di ssolutlon of ploglltazone hydr ochl ori de

CPPBﬁFPHQgtEBF SPSVdE%anples 1to 7, 9 and 10 and

Conpar ati ve Exanp 1, 3 and 4 was t sted
paddF@en&lﬁﬁ&l(C?%OF]ﬁnf‘d§rﬁéfhé@Glﬁ@_&P nﬂy mixed powder

%drochlorlc aC|d/potaSS|un1chIor|de buffer (37C

(330) MaRe RS ORES LAIFGWR N Thap|gd 1epiry dpgqant letr}ge mixed
average dissolution rate of 6 tablets is shown. [Table
powpep s6lolUtheh oftaipmd ofn pEsgiPLazdne’dsRIr 6eRPsEsged in
A s shown in Table 1 , the solid preparation of the -
theefonm | o ehenbnatas agxcel tantet ngi Bsepaurenof 10 kN/cm?
property of an insulin sensitizer (pioglitazone )
(oy @r oamd orflde)-fadde salthd peepaedt i edgef tueinpg ederttograph
i nvention al so exhibited
(manufactured by Shimadzu Seisakusho Corp., Model: AG-50kN)

to obtain a multilayer tablet.

'Comparative Example 2

A mixture of. pioglitazone hydrochloride (99.2 gy,
croscarmellose sodium (13.2_g) and lactose (148.9 g) was
grénulated 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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di ssol ution behavior of an insulin sensitizer simlar
to dissolution behavior of an insulin sensitizer from

W@ 2®el7x49pr epar ati on contai ni ng only an i nsul i PICT/JP2006/326169
sensitizer as an active ingredient"” (e.g., tablets of
Conparative Exanples 3 and 4 . Test Exanple 2 _
Di ssol ution of pioglitazone hy%r ochloride fromthe
tabl et of Exanple 2 was tested by a paddl e nmethod (75
rpm) using 900 nmL of ‘a 0.3 M hydrochloric
aci og pot assi um chl ori de buffer (37C, pH 2.0) after the
351 S “stored in a seal ed col orl ess gl ass bottle
at 40C for. 1 nth. Resu|ts are shown in Table 2 . |In
Tabl 75 Bichid ThRatnss OO o S8 T LR Bt fRowder
shown. [Table 2 ] Dissolution rate (é’? J’?{J pioglitazone .
(Hy&r FEHI Svge Heshan J0R 7 SRR TS T TR i pgnixed
100 100 100 Exanple 2 After storage 99 99 100 100 for ,
PPYiEHt h( B]0 408) A LIHARE | i TEEREP2S, } heess) cgmpressed in
preparation of the present invention was excellent in )
thiessfolit i oh deBBNRLEY a3f antahbaringsensssizer of 10 kN/cm
(pioglitazone hydrochloride) . That is, a change with
(9.2 mmédi Skt tfa oed ofwigrh | ewleiled edge) using Autograph

(manufactufed by Shimadzu Seisakusho Corp., 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.

'Compéfative Exémplg 4
The.pioglitazone hydrochloride-containing mixed powder
(120 mg) obtained in Comparative Exampie 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)



sensitizer (pioglitazone hydrochloride) fromthe solid

preparation of the present invention was not observed.
wo pbastdpnl Applicability The solid preparati oPCDIP200%326169

present invention is useful as a diabetic treating

agent and the like and is excg@l ent in dissolution

property .of an insulin sensit .CLAIM5 1 . Asolid

preparation conprising the follow ng part (1) and part

(2) : (1) a part containing coated pairticles in which

t he particles caontaini nsi.tizer
U&o&Fed 9\940th iactgftse or%g suﬁJa sf’é’dcr&cgﬁ i (af)loyeppoatr ssium
cont ai ni n n actlv redi ent qther. than an insul.in
CRARLI O &1 Prle oIH prépargﬁsélrjrtasc%edlw Wy in Table
claim1 , vvhereln the insulin sensjtizer is
1pi ogit tB2he &r &PSalavarrsiediissalutyg sgfpgof © tablets
preparation according to claiml1 , wherein the active
lengréditent is an insulin secretagogue . 4 . The solid
preparation according to claim3 , wherein the insulin
5 (Sebret ddogue is a sulfonylurea agent. 5 . The solid

'~ preparation according to claim4 , wherein the

Dsulsbdrmycllmnearaa;@er(t% i @fglpumlmw@n% hydHvehdaglrhigle

an A

‘ldl eHul ut T UII acv v ig‘rh”ﬁ‘ LU AI26I III J- ,wgdall I D a Es‘lin]e_rt]
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

10 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

15 and 4).



7 . The solid preparation according to claim6 , which
is anmultilayer tablet. 8 . The solid preparation
waewendiony to claiml , wherein the part (1) i|iBCHIJFRA0d/326169

containing coated particles in which the particles

containing an insulin sensit |g r arecoated with

| actose. 9 . The solid preparation according to claim

1, wherein the part (2) is a'part containing an

|nsul in secretagogue and a surfactant. 10. The solid
%P%atl n ?ccordl ng to claim9 , wherein the

§ Pol ysorbate 80. 11. The solid

prepar.atian according to claiml , wherein.the a

of | &bt gL WA s & arpéng%FZeBSti ﬁglrﬂ%gﬂ)gﬁ‘fj‘él eProm the

contalnln nlnsum sensitize to 50 parts. b

VasetrE ‘tﬁ%?t%e%e?\e{)éh? SRHE Hgﬁ f}oa e<y75 rpm)

12 The solid pre aration according tog claim1l

Yysdng mAQa | Her @ blaet Qbt aithed' WiF b ¥t hg %%éi/pfzﬂftasswm

Cg@) and the art g in the formof |amnate. 13. The
qrd%épafr 5 o Hceoreling- 00 efapm the Wedrlsitn "tafe stored

tabl eting pressure for the part (1) or part (2)

itrabt etsed leidr stolar BO9s oglhess it tlee abbldétihgtor 1 month.

pressure for the part (2) or part (1) tableted next. )

Rbsulfiee soki eshomeparat iTetrl@ccodr di nbnt Gadllai 21 the average

wherein the "coated particles in which the partlcles

dlssolutlon rate of 6 tablets is shown.

[Table 2]

Dissolution'rate (%) of pioglitazone hydrochloride

15

20

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

As shown 1in Table 2, the solid preparation of the

present invention was excellent in dissolution stability of

-an insulin sensitizer (pioglitazone hydrochloride). That
is, a change with time in dissolution of an insulin
sensitizer (pioglitazone hydrochloride) from the solid

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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containing an insulin sensitizer are coated with
| act ose or sugar al cohol" are a granul ated materi al

w@bdoaiorevel2 by granul ating an insulin sensitizerpPCHEIP2006/326169

exci pient and a disintegrant with a dispersion of a

bi nder and | actose or a sugar_.al cohol in a solvent. 15.
The solid preparation accordi%% toclaim1l , wherein
the "coated particles in which the particles '
containing an insulin sensitizer are coated with

| act ose or sugar al cohol™” 8£§ @ granul ated materia
obt ai ned by granul ating an S0P n sensitizer,. an

exci pient and a disintegrant sequentially with a

di spersion of a binder in a solvent, and a dispersion
of a_binder and | actose or, a sugar .alcohal in a ,
sol vént. 16 SCAICREPFFRHLLHW €AW dhiparkqldying part
containing an insulin sensitizer is coated with
(Lacedse Perta (Qugar al coho

(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.



