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WD 2007/ 072992PCTOP2006/ 326169 1 DESCRI PTI ON SOLI D
PREPARATI ON Techni cal Field 5The present invention

w0 edoaenet 0 a solid preparation conprising an pPOEN2006/326169

sensitizer and an active ingredient other than an
insulin sensitizer, which is pseful as a diabetic
treating .agent or the |like. 10Background Art The
foll owi ng preparations contai hing an insulin
sensitizer such as thiazolidinediones and an active

i ngredient other than a nsitizer have been
reported: -151)a solid p&g%gﬁgkhgﬁigonprising an

insulin sensitizer, an_insulin secre%?gogue and a
surfactant (see WO 2008/10% FEFHARA 2) a_unit-dose
pharmaceutical conposition for treating non-insulin
dependent di abetes nellitus, which conprises a 20

conbi nation of glinepiride and a thiazol i di nedi one
Teshwliqelsdnisiltd zer, and provides a sinul taneous

rel ease of each drug at rates simlar to those

obt aiThed i ¢desepangeatadm medartats oko of iserEdl apreparation
rel ease dosage forns of glinepiride and a
ddmpnmﬂmngrmM|mneuasaes@SSﬂMLWdﬁA5®$4a25AFtlWﬂDlngredlent
2007/ 072992PCT/ JP20061326169 2 )
other than an insulin sensitizer, Wthh 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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3) a pharmaceutical conposition conprising an insulin
sensitizer, anot heranti di abeti cagent anda

w@banroeoeuti cal | yaccept abl ecarri er, wher ei nt he PCT/JP2006/326169

conposition is arranged to provide a nodified rel ease

of at 5least one of the insulin sensitizer and the

ot her anti di abetic agent (see” NO 00/28989); 4)

a solid preparation which conprises particles’ '

cont ai ni ng an insulin sensitizer and particles

COﬂt%lﬂlﬂ%i MG CoA 1 educt ase iFh Q ILar % 15

20041081 *)ar”i"i‘)%‘iu%l% EO‘BP%Bh ation &ﬁ188nﬁ’ﬂ gdpulin

a . layer containing an ns%bé ensitizer, .and (2

n|S&)Fé‘ize60nt ai ARG ED) an A& q driedi et9 edjtther t a

an insulin sensitizer, (b) crystalline cellulose

PRAVIRG Sa 18Peridge péPFFEFébéFanet%?rBfeB'to Jegeir) the

crystalline cellul ose 15having an average particle

corpRStén opf 130 arg 3P pracamF QA d PWAGHWALIRH TS lisddife of at

K-90 (see NO 2005/ 099760); 6) a pharnaceutica

l@@ﬁﬁo&QﬂQNiQﬁichh@onpm3ﬂ&§QNi$¢ﬂﬁﬂﬁ¥?%@nsﬁﬂ¢V|¢@e other

enhancer in conbination with one or nore other

- aantiddiebledticc @ 9sinds € sfagndtd MPA2 88 ani sm di ffers

20fromthat of the insulin sensitivity -enhancer (see )
EP 74975k Aspolid preparatpler madeuth calomponsess tipgrticles
whi ch conprises an insulin sensitizer,an insulin
ceethehdgogue dmdud iphaamcalitdetaldny aceeptdl e wartdiering a
(see NO 98/57649); 258) a pharnaceutical conposition
HOGRIORS irdgludt aiskSUlnhibitor (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 éombination 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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WD 2007/ 072992PCT/ JP20061326169 3 sensitizer, a
sub- maxi mal anmount of an insulin secretagogue and a

w@bmroeoenti cal |y acceptabl e carrier (see WO 98¢ D8 660)326169

9) aconpositionconpri singasul fonyl urea 5anti di abeti c
agent and a glitazone antidiabetic agent in anounts
exhibiting a synergistic effett (see WO 98/36755);
10) a process for producing a coated preparation,
conprising coating wi'th a dispersion of pioglitazone

L R T Re—

2004/ 006921) ; . 11) a process for producing a

a@@atea pr%ﬁ%ﬁ@ﬁ?%ﬁFl?ﬁ%#ﬁlsu%ﬁfqgﬁﬂﬂlﬁg wrehtafitaquédte WO
|sper3|on of pioglitazone hydrochl oride containing a

984 &Bi4§ ) Base having | ow viscosity (see WO

2004/ 067001); and 1512) a solid preparation having

har dféss o 106Om®OF0GIRN andFA@PHeSsE'9 n whi ch gt fonylurea

insulin sensitizer and an active ingredient. other than

aary iidhsdpeitd csengénf zendare ghifterahpdidpardiabqisiee Woent in

2004/ 030700). 20Di scl osure of the Invention In a

agoiuind sp eahabdttiioy eostyaienigigtdr iedfdgldtn (seesiWd A8/ Vb S) ;

an active ingredient other than an insulin sensitizer, )

it i 40preberppbecthatf dhepeoceikdnt ve |cwpesld emreparation,

exhi bit dissolution behavior simlar to tw 25ki nds of

calpird spreparatdtonsy i ndepiendent Hyspersabni neft hesiog MR azone

2007/ 072992PCT/ JP20061326169 4

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

effective ingredients. The present inventors
have studi ed di ssolution property of both ingredients

wo p@mozespl | d preparation containing an i nsul i PCT/JP2006/326169

sensitizer and an active ingredient 5 other than an
insulin sensitizer, and have first found that there is

a problemthat dissolution offan insulin sensitizer
fromthe solid preparation is'influenced by a part

contai ning the active ingredient other than an insulin
sensitizer, and is slow as conpared wi th dissol ution

e est iV e iSaiSiti zer from "a solid prepar ati on
containing only an insulin sensitizer as an active

i ngr édicent Present  InyedrerFs t o hedieve Fhedied dfssolution
af orenentioned problem the present inventors have
Aarrssivelof sbadhedingaedasnasr eSaPr, daveCtdlinditraration
in.a solid preparation conprising "(1) a 15 part
csorrediningg @vai reupant iseined tilrewhi @id t BB p@ttivel eshgredient
contai ning an insulin sensitizer are coated wth
dtdetrogdaor aan Sugarl ial cehra 't st " (@2)d e ticoett afoing that
an active ingredient other than an insulin

Sens tizer"a dpssbllem orthdiehadiosobfitide i nful iam insulin
sensitizer is simlar to 20 dissolution behavior of '
degs iitisdd nf s@nsSithezesofidnprapaekicdopr epar ahf bnenced by a
containing only an insulin sensitizer as-an active

gty ediriininthathd Ssctiffe psedi drmyvesiien tHavidlesinsulin
1)A sol'id preparation conprising the follow ng part

25(sk) 13tk Parrdd () s1 WP 20026082992PGTAAP200G1I2646H BHf an

(1) a part contai ning coated particles in which-the

Jﬁ’ﬁrutl' iG] eSchantaiRI-NGs Afm i NeUI 's%l%%insbkéégffaaﬁ_@nco@ér?‘&jalnlng ,
wth | actose or a sugar al cohol; and (2)

B RA CONLALR 6N @Gk Ve d gy esiente ofigred han ban

In sensitizer,
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) The solid preparation according to the above 1),
wherein the insulin sensitizer is pioglitazone or a

WG adot/otdoer eof | 3) The solid preparati onPCT/JP2006/326169

according to the above 1), 10wherein the active
ingredient is an insulin secretagogue, 4) The
'solid preparation according to the above 3), wherein
the insulin secretagogue is a‘'sul fonylurea agent,

5), The solid preparation according to the above 4),

wherein the sulfonylurea agent is glinepiride,, 156)Th
soIidlﬁrébaPQFFoﬁéhﬁﬂﬁQﬁW£ t32tRe éﬁgsécﬁﬁsv&ﬁcH%F§E the
a tablet, . 7) The solid, preparation accordin% to .,
PERE 1586Fe INTAMICIP 130 alneinii P a§BPSLABFEF, are coatgd with
The solid preparation according to the above 1),

laghkeceiod Ehéusart alrprhicd ia t containi ng coated
particles in which the particles containing an insulin
sensi(@)zer rRARE cortedinind paceeséve ingredieng) offjer than
solid preparation according to the above 1); wherein
anhénpadtin( Zenisg td zgar,t contai ning an insulin
25secr et agogue and a surfactant, : -

2) The solid preparation according to the above 1),
wherein the insulin sensitizer is pioglitazoné or a salt
thereof,

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

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

5), The solid preparation according to the above 4),

wherein the sulfonylurea 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,



10

15

20

25

WD 2007/ 072992PCT/ JP20061326169 6 10) The solid
preparation according to the above 9), wherein the
wewoarvent i s Pol ysorbate 80, 11) The BOI/IE2006/326169
preparati on according to the above 1), wherein.the
amount of |actose or a sugar alcohol coating 5 the
particle containing an insulinh sensitizer is 5 to 50
parts by wei ght based on 100 parts by wei ght of the
particle, 12) The solid preparation
accor. |ng o the .apove 1 whi ¢ s a.ultjlayer
t abl et obtr@en&y tQﬁﬁQ&#?ﬁﬂ?%ea%%?¥dﬁ%?1§oa¥§ St REOve )
art in the form of |am_nate, 13) The solid
gﬁéﬁéPaFPGnS§658F&Fﬁ§ & #ﬁ@dﬁﬁﬁ$€tféﬁo'mhereln t he
tabl eting pressure for the part (1 art L
t abl dtled @Pﬁs§Q¥§QKE£?ﬁa4%%%P%fa? %r?h geFPnﬁ e above 1),
%ressure for the gart (2) or part (1) tableted next,
SIS NTHE & orNEURF epdr at# BFP B CBF ditngS 1 %P ¥ he 1apboe Ppeating
wherein the "coated particles in which the particles
t@@ntmmr@@ncpnéannmnge@ tizeulbp esepatédzartis 5 to S0
| act ose or sugar al cohol"™ are a granulated material
palrtta@ nbg byepghhulbasead am i Al | pagénsi bvzeveight of the
exci pient and a 20disintegrant with a di spersion of a
phirtderlegand | act ose or a sugar al cohol in a solvent,
15) The solid preparation according to the above 1),
wher ai2n t e e’ caatiet paspacdeson nasbochihdietparthiecladove 1),
containing an insulin sensitizer are coated with
wha¢lhose @r mSsugalye aofialet a A ramy alLd awmtrey itdle part
obt ai ned by WD 2007/ 072992PCT/ JP20061326169 :
(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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- bRy &y
SO

7 granulating an insulin sensitizer, an excipient and
an di sintegrant sequentially with a dispersion of a

whrnderzodpna sol vent, and a di spersion of a bi neEer/Jr0eb/326169

| act ose or a sugar alcohol in a solvent, and 516) A -
coated particle in which a particle containing an

insulin sensitizer is coated with |lactose or a sugar

al cohol . The solid preparation of the present
invention is useful as a diabetic treating agent or

the l.ike, and 10, exhjbits dissol uti on _behavior .
Iy BPssbPﬁ?#bH BEHARA oY 25 t RS | PYFLGLBBEy)and an
simlar to two kinds, of soljd preparations _ ,
FRASTEITERT P SBHRH 1A ngy ant Fhsail PhSBBRSEPRz8E andigfler in
active ingredient other than an insulin sensitizer. In
patientar, 2Rfe 3ol PR a?f o SFNAFE RFdehpclgse or a
i nvention exhibits dissolution behavior (preferably
S#igggoladiciotw® lhdaw Giolivigitthe aridvi ng body) of an insulin
sensitizer simlar to dissolution behavior of an

i nsullien séngidatagt Paom che sohi dhpebpar aeirgricle containing
containing only an insulin sensitizer as an active
anngresia binh " seBpéctiifzieral 1y, cR@tevhevsl | dapktepar ati oa sugar
of the present invention has excellent dissolution
aproperlt.y of an insulin sensitizer wherein dissolution

of an insulin sensitizer fromthe solid preparation of

the mhesepbliaveptéparasias fast tae dpssekhti onwénedon is
insulin sensitizer from"a solid 25preparation

ueeFtadi NhBY oNnlyiavet NSuldreseingy t agentasoan tM® like, and
2007/ 072992PCT/ JP20061326169 8 active ingredient”, as
c@sericked pebownhpidest Jormammlas. Mprerspssili calidbolution

the solid preparation of the present invention has an

oy Lo sl ot S0 B RETRA s
e
Y I W
ot o FEALEE, (Enel RILL S RePAGaThoft o (552 mpgsent

1%veht i3 de%(;( Iil%el sbeI %Vxllsls%l-[lecsltonExank;Delh%S\fior (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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The solid preparation of the present invention also
has excellent preservation stability and therefore,

wa@ledoeniopation with tinme in the quality (e.g. BUEN606/326169

with 15tinme in color and dissolution behavior) of the
solid preparation is not obsegved. The solid
preparation of the present invention al so has
excel l ent productivity, for exanple, it is produced
wi t hout sticking to a punch and die, and therefore,

the 20solid aration of the pre |nvent|on S
a§&ﬁW§bl%n$5?g+%§ﬁstrP§I %%%T%l%gﬁdgfﬁcﬁh in Testypfxamples.

solid preparation of the present invention also

MO b?ggcéﬁl%ﬁééw erfthgr §Feity PRAPAFRELOAr % | BRe; Present
di ssol ution behavior of an insulin sensitizer and/or
igyersdon Vs nyr e8XE6L L6DkeditIf Wl QthstidFa of an insulin
sensitizer is small WD 2007/ 072992PCT/ JP20061326169 9
seaviddrr Seacp ierfeFabdt - oms Qi i a asstendeifl R elrlgride) that is
tablets). Modde for Carrying Qut the Invention The

Bilhs Wiri mogensitt ilremimsdes mfitee @EeTEning rvehitd oml B imy test
be any drug that restores the inpaired function of an
wihesu| dhssedeption t oft henorigsnalinst seresandz¢her ghnyeferably,
i nproves the insulin resistance. Specific exanples of ,
ptilvey liinauone Seystddlzesride) udeop agid t agdned, preparation of
rosiglitazone, reglixane, netoglitazone,

thal adldsteazoneveedadn tiazansst et (4 & paddle method (75 rpm)
10di oxot hi azol i di n-5' -yl met hyl ) - 2- met hoxy- N-[ 4-
u@hm@fl@@monﬁnhybkbe@zykﬂbﬁn1@HHQWaﬂd@ﬂié¥EB, ‘acid/potassium
rivoglitazone, FK-614, a conpound ‘described in WO
d%¥8¥¥§g)ﬂﬁ¥ﬂbp Fed- pH 2.0 as described below in Test

[4-(5-nethyl-2 pheny1- 4- oxazol yl met hoxy) benzyl oxyi mi no

E&é%ples.

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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phenyl butyricacid),tesaglitazar, ragaglitazar,
15nmuraglitazar, netaglidasen, naveglitazar, MX-6054,

wa 607010929, T-131, THR-0921, etc. Her ei PGCT/31#2006/326169

insulin sensitizer may be in the formof a salt, and
exanpl es of such a salt incluge a pharmacol ogi cal |y
acceptable salt such as salts”with 20 inorgani c bases,
salts with organi c bases, salts with inorganic acids,
salts mﬁth organi c acids, salts with basic or acidic

no aC| , and th I|ke Preferahl e
o FHEPSHATS WS 'S 1for e Badess aﬁclﬁ?djelets)
salts MAth al kali metals such as sodi um potassium
25etc.; alkaline earth nmetals such as cal cium '
n%%h33|un1 WO 2007/ 072992PCT/ JP20061326169 10 etc.

fUmCadmomau MU tarkd e Hévanke.on Preferabl e

exanpl es of the salts with organic bases include salts
wi t h The nit$iyd Hivi fensitieehylusficheln pyRedipgesent invention
pi col i ne, ethanol am ne, di et hanol ani ne,
ey érchamioy afirne, tb@tcyﬁaﬁunqﬂeﬂﬁ@eimpaired function of an
N, N- di benzyl et-hyl enedi ani ne, etc. : Preferabl e

igveaniplres enferttive: sal tthenictthi g imrlgartiat ecird’ tihestalde improves

salts with hydrochloric acid, hydrobromc-.acid, nitric ,
Uha(hnsuﬂimrresastdncehosnh&mnfunn@kampbesPbéfem&MKhsulln
exanpl es of the salts with organic acids 10 include

ssaldis iwWdrh feide apidgl acetbfeacirdsilgliitlauenegcetddl ixane,
acid, fumaric acid, oxalic acid, tartaric acid, maleic
n@@dﬂ;,lle:latzrdrfe aci dbaié@@hﬁbﬁoﬂél d, n@aa@m@a@l@n@r}et hare- (2, 4-
sul fonic aC|d benzenesul f oni c acrd pt ol uenesul f oni c

d%B#&tH%d%oigﬁﬂﬁﬂgﬂyﬂﬁé%ﬂ?ﬁvn@J%%ﬂﬁoﬂJHNiﬁﬂiS with

~basic am no acids include salts with arginine, |ysine,

QARG 1) benzyl ] benzamide (KRP=297), rivoglitazone,
FK-614, a compound described in WOl99/58510 (e.g., (E)—4—
[4—(5—methyl—2—phenyl—4—oxazolylmethoxy)benzquxyimino]—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,



and preferable exanples of the salts with acidic am no
acids include salts with aspartic acid, glutamc acid,
wetmz/ofe9addition, the insulin sensitizer nmay bPer/aoad26169

20anhydri des and hydr at es. The insulin
sensitizer is preferably piogiétazone or a salt
t hereof (preferably hydrochl oride), or rosiglitazone
or a salt thereof (preferably nmaleate), nore
preferably pioglitazone or a salt thereof, and even
nor e preferably 25 |o%§2tazone hyqf%Fhloride. WO
e3507/ GHYOGIPET/ " In the present
invention, the insulin sensitizer be used in
cowbﬁﬁ%ﬁQﬁ$thrﬁ%%ﬁP%?snﬁﬁe‘Hﬁhd§nﬁ¥éréﬁﬁjhtoéﬁanlc bases
approprlate rati o. The content of the insulin
igedaide el tisn wikd da1iime thy Levdmeer attitohe Iy kel i edapiidine,
invention is, for exanple, 0.01 to 98 parts by wei ght,
paceflémanl yetma@osi@npmet,s we\magmlawg@j orirlmfpﬁrqlsamlne,
by weight of the salid preparation of the present

5 diiyerohexy lamipar,t NG 0-akibsimery Letid vilen@d impnsiarssi tdtzer

" is 10 pioglitazone hydrochl oride, the content of

pi oglbiriefzad 1y draoid lerd def | the hea$dbi @iphe parcatgaon cofacids
the present invention is preferably 0.01 to 70 parts
iby lweieghtaland wintle pryefrerclllor iz t echl, panysrbyroei ghtacid,
based on 100 parts by weight of the solid preparation
nQft ike apriesertulifivart i2@id, Phdepaplies afid,hetwmctive -
i ngredient other than an insulin sensitizer used in

the preseadlRyes;imPléocbydecipe deabeki avideabirgenic acids
drug, a diabetic conplication treating drug, a

10 eldd penm ) ¢ £ eat ing rdr ugroanhypot enside driget@®  acid,
. antl-obe3|ty drug, a diuretic, an antit hrombot i c drug,

5?ﬂ%lud%%é£%%§% Q§éide Eﬂﬂéggheﬁkﬁxﬁaonglﬁc acid, tartaric

|"ow- mol ecul ar conpound, or hi gh-nol’ecul ar” protein,

gﬁkyp%@ié¥ﬁ(gc1 t'é&%@ﬁcOgcYéccEﬂgcgﬁlgh%chﬁkegallc acid,

ér nat e-active ingredient may be us

B VgL el est ey o
ttorl%ffﬂetnI en%lclt_ron%cl %Ccl 1u ,e etc.

15 *  Preferable examples of the salts with bésic ‘amino
acidg include éalts 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

20 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

25 pioglitazone hydrochloride.
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WO 2007/ 072992PCT/ JP20061326169 12 an insulin
preparation (e.g., animal insulin preparations

we@zxdorarioerd from pancreas of bovine or sw ne; heaEIP2006/326169

insulin preparations synthesized with genetic

engi neering using Escherichialfoil or yeast; insulin
zinc; protamne insulin 5zincy fragnents or
derivatives of insulin (e.g., INS-1)), a-glucosidase
inhibitors (e.g., voglibose, acarbose, mglitol

em glitate), biguapide agents [e.q.,.netformn, .. .

DUt o 1 DERPEEE: REVBOEICR o <y T Eeh By Plps itizer may
fumal at e, succi.nate)], i.nsulin secretagogue . g.,

DR GRy i SRTHG A I G 1ot B pe theeof at an
gl i bencl am de, gliclazid, chlorpropamde, tolazam de,
ARPECEFER&T dFE L Gl-ycl opyranmi de, glinmepiride, glipizide,

gl ybuzol e), non-sul fonylurea insulin . , .
secr h&gogeresERt g Of rEpaglinfden naeRglFhrge, in the solid
mtiglinide or calciumsalt hydrate thereof)], G.P-1
Prepegeéposr afgdiistprésent  imrention &ep- fRR ggemple, 0.01
NN- 2211, exendin-4, Bl M51077, - '

tAl (88, B thaalPy 1¢218REN1pZefereh1y3T) ,to 90 parts by weight
di peptidyl peptidase IV inhibitors (e.g., vildagliptin, ,
baaealy| dorpt 100 NgBxrDRP-17 8w PTgh D0 0 fINUReDPPo 728, P32p88ation of
P93/ 01, TS-021, sitagliptin (MK-431), T-6666), 33

tago pirgtsen20({eventAbmM677) , anyl in ' o

agoni sts(e.g.,pramintide),

phosphot yp st nephasphatwasei nhthet oris(sulgn sodetiBitizer is
‘vanadate), glycogenesis inhibitors (e.g., glycogen

ke RReINS € hiyakRieht ers degl ueRse- BopbesphasAseioglitazone
i nhi bitors, glucagon antagonists), SGUT :

I | TGl ¢e0se ncot hanspei i 8F ) p28hAPRLEPLERT Sof €.tthe present

-1095), 113-hydroxysteroi ddehydrogenase
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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i nhi bitors(e.qg., BVT-3498), adi ponectin or agonists

wo bmremield KKi nhi bitors(e.g., AS-2868),leptin  PCT/JP2006/326169

sensitivity-inprovi ngagents, somat ostati nreceptor

agoni sts (e.g., conpounds desgcyibed in WO 01/25228, WO

5 03/42204, WD 98/44921, WD 938745285, WD 99/22735),

gl ucoki nase activators (e.g., Ro-28-1675), GPR40

agoni sts, G P (d ucose-dependent insulinotropic

gepii de). and t he chke. Exa a|1 sigfsuglhe di abetriactions
2Coridt T 5T oRTEPRAET AT dr(Fy Y ricl T At dosa i aludtadd
inhibitors_(e.g., tolrestat 10 epal restat, . .
SFERAL LSt TP PESTaT, O REIES K% Trdrbsfgnan insulin
CT-112, ranirestat %@I\S— 3201)% neur ot rophic factors .
prEpgratnges NPY3Ehg EFd nkd Bt rYPHT !t FactRgineering using

roducti on/ secretionpronoters[e.g., neurotrophin , N
CHQIEGIeH ehlet?onY PR DRt EPSUYEBCFLBEd PFofemine insulin

01/14372 15 (e.g., . _

z4n4- cfhit agrespHeny ey - el vasties- 0f nidaebly1)es9¢3- INS-1)),
(2- met hyl phenoxy) propyl ) oxazol e)], PKC inhibitors -
o-eglgicostiulaee st anhiibinesyl at €¢)g. AGE vohi hese s (eaqppbose,
ALT946, pimagedi ne, piratoxathin, N-phenacylthiazolium
mdigdrdited, emiglitate), biguanide agents [e.g., metformin,
(ALT766) , EXO 226, ALT- 711, pyri dori n, pyri doxam ne), 20
bugactnivie oxygednl iscavieagess (e.g., hlyideeidhd cadidd),, fumalate,
cerebral vasodilators (e.g., tiapride, nexiletine),
SSOAENRIIat]i, N raceptior agesrstsgbéeugs, BeMg3190)sulaithylurea
apoptosi s signal regulating kinase-1 (ASK-1) '

agRithi tors.g., tolbutamBEd8pl egoibdhel dypes) i peyliiaclazid,

~treating drug include HM> 25CoA reductase inhibitors

8 Fpripamast,atidha SAMVAS! abkBtohexamide, 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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| ovastatin,atorvastatin,fluvastatin,lipantil,

waeanTMadAt i n, itavastatin, rosuvastatin or sabP¢EIP2006/326169

t hereof (e.g., sodiumsalts, calciumsalts)), fibrate
conmpounds (e.g., benzafi brat e13becl obr at e,
binifibrate, ciprofibrate,
5clinofibrate,clofibrate,clofibric acid,etofibrate,
fenofibrate, genfibrozil,nicofibrate,pirifibrate,

br at nfib fib d the ik .
S ERORERE syt Pkt | AU CARD) fe. (o LRORpBtHIs OF ) agonists

escrlbedln WO 97/ 10224, for exanple, .
% FF€§R 55) 1 IKK (3- égéﬂgi§o§s2 (e.g., AS-2868), . leptin
10di et hyl proopyl) - 7- chl or o- 5- ( 2, 3- di net hox élghenyl -2-0
s§881t1v1ty improving agents, somatostatin receptor

1,2,3,5-tetrahydro-4, benzoxazepl n- yI]acetyIL erl
agPRd-StA- adet Peaci HYTRCATIN hids %Cerrléi{%j g ilavHlSi nd be2

efl uci m be), ani on-exchange resi

0§H6I2é§t4yr anWﬁe) O bWl , Mot 9ﬁ/é5ag|5d dr‘{\l@s (9é9/§2735

ni conol, niceritrol), 15et hyl i cosapent at e,
g@lmxcpcks;m@rscﬁl (aa:Tgi.\{ast@m ef®ly,, 7RooR§zahdb) , GPR40 agonists,
Exanpl es of the hypotensive drug include angi otensin .
Gaen&lticeg eenizypmmdemt birtsorls nlege rppi cca@poprdd), and the like.
enal april, delapril), angiotensin Il antagonists

(e. g Exampsard anf - 20epr @sabéanc \cangdritcart,idrel frsatiag, drug
i rbesartan, tasosartan, ol mesartan nmedoxomil,

ihciidle (2 By df Odoc ©x9e 4Hi Ah2bdtors (e.g., tolrestat,
oxadi azol - 3-yl ) bi phenyl - 4-yl ] met hyl] - 2- et hoxy- | Hbenzi m
elbdaz@ls@af- car boxyd ge i @) , cakbepymraptagoni st i lGestat,

.~ mani di pi ne, ni f edi pi ne, ni car di pi ne, anl odi pi ne,

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
regulating kinase-1 (ASK-1l) inhibitors.

Example of the hyperlipemia treating drug include HMG-

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



WD 2007/ 072992PCT/ JP20061326169 15 | evcromakal i m
L-27152, AL 0671, NI P-121), clonidine and the |iKke.
waéxampt®es2 of the anti-obesity drug include antPeDiEsid326169
drugs acting on the central nervous system[(e.g., 5
dexfeni |l uram ne, fenfluram ne,  phenterm ne, .
si butram ne, anphepr anone, de&%nphetanine, mazi ndol ,
phenyl propanol am ne, cl obenzorex, MCH receptor
ant agoni sts (e.g., SB-568849,' SNAP-7941, conpounds
described in WD 01/82925 and WO 01/87834), . , ,
LRd@sipeptirde v 8nPAYBALEFL¢e. g. ,%%PY%%%%%’S?: . lipantil,
10cannabi noi d receptor antagonists (e.g., SR-141716,
Cgﬁ}v@@fﬁigyy gﬁFéV?ﬁtéﬁﬂﬁgorﬁ%ﬁ%XaStatln or salts. thereof
1113hydr oxyst er oi ddehydr ogenase i nhibitors (e.g., .
(BVE-3498P1lupantd et i c 95456is® | ARALBRY or s fEbFate compounds
orlistat, ATL-962), 133 agonists (e.g., AJ-9677),
(gept-i- dbengadridaates eqg.obdadsti pinils koNTte ( dipmafibrate,
neur ot rophi ¢ factors)), chol ecystoki nin agoni sts
clengfibnartei,t ri ptof FPLati®g49)cldfdéddiiny i abidit oretofibrate,
(e.g., P-57), and the Ilike. Exanpl es of the
. fednwfebiratiencl udgexanbhpnélderi vatcofsbrate, pirifibrate,
(e.g.,sodiunsalicyl at eandt heobr om ne, cal ci um )
r20ddlibayltat,e antdmfheobtem ne)hedhiazdtde paepar athens like),
(e.g., ethiazide,cyclopenthiazide,trichlornethiazide,
slydrneak oraidtazd dentsi ©dtsimeé hgazi 8eémpounds described "in
benzyl hydr ochl or ot hi azi de, penfl uti zi de, pol yt hi azi de,
woet By Ghiobirgzi de)r aradrrial dost-aromedrigy(-e.-9.3-acetoxy-2, 2-
25spi ronol actone, tri ant er ene), acar boni canhydr ase
dimethylpropyl)-7-chloro-5- (2, 3-dimethoxyphenyl)-2-oxo-

‘1,2,3,5—tetrahydro—4,1—benzoxazepin—3—yl]acetyl]piperidine—
4-acetic acid), ~ACAT inhibito?s (e.g., avasimibe,

- eflucimibe), anion—exchange resins (e.qg., cholestyramine);
probucol, nicotinic acid drugs (e.g., nicomol, niceritrol),
ethyl icosapentéte, phytosterol (e.qg., éoystérol), Y-
oryzanol) .

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

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



WD 2007/ 072992PCT/ JP20061326169 16 inhibitor (e.g.,
acet azol am de), a chl orobenzensul f onam de

walpago=em , chl ort hal i done, mef r usi de, i ndapam del)cT/Jono6/326169
azosem de, i sosor bi de, et acryni caci d, pi ret ani de, -
bunet ani de, furosem de, and t£ |'i ke. S5Exanples of the.
antithronbotic drug include h %arin (e.qg., heparin
sodium heparin cal cium dalteparin sodiunm), warfarin
(e.qg., marfarin pot assium, anti-thronbin drugs (e.qg.,

BRI Red  hal { Epf Bog?  nibopp B2b: RO U He, CLoRidine and

an1tep|ase) 10 platel et aggregation inhibitors

the dikeri cl opi di ne hydrochl oride), cilostazol, ethyl

I cosapent ate, beraprost sodium sarpogrel ate

hydr S&RrELiege OTads REbiJebesity drpge ifqliude anti-obesity
i ngredi ent other than an insulin sensitizer used in
dirkg spr essddnitnd nvent | hei s qREFEabl JeRCRAsubysters [(e.g.;
secret agogue (preferably a sulfonylurea agent, and
desfengrleframdley gﬁamﬂiunamgnanujRﬁaﬂwanmynamxhﬁﬂbuﬁ;amlne,
i nhibitor (preferably sinvastatin), .and nore .
amphb@mambmeandemampheummmﬁiagugMEMkﬁneﬁﬁm%dM%pnppanolamine,
sul fonyl urea agent, and nore preferably glinepiride).
c20bee zoaritent MOH t hecaptove amgagdnistsot tergt harsEarb68849,
insulin sensitizer in the solid preparation of the

SHRSSEIYY 1i, NV ediipdiinids,  farseiangl e,irD. Gb t @ 1/BER qH8 t and WO
by MEIght preferably 0.03 to 90 parts by weight based

oan s¥@B4part ﬁe@yol\ﬁ@iﬁglﬂae ofy t hetselond skisepasagl pn.c252ap935)
particul ar, when the active ingredient other than WO

200 T 7RI PCTIB20061326 16 nkkts  (e.g., SR-141716, SR-

~ani nsul insensitizerisaninsul i nsecret agogue
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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(preferably a sul fonylurea agent, and nore preferably
glinmepiride), the content of the insulin secretagogue

wo movhmespl i d preparation of the present inventeDIP2066/326169

preferably 0.01 to 70 parts by weight, and nore
preferably 0.1 to 60 parts by geight based on 100
parts by weight of the solid h eparation of the
present invention. Wien t he active ingredient
other than an insulin sensitizer is an HMG CoA

t hi bi t 10 tat th
OPORDIof (117 HMEC DR P BRICEELe o AT B LA Lonamide

solid preparat|on of the present inventi
Ik er dif1 P -0. 01 KGO Fart Ry "5#? %Fgernmemdapamldm

preferably 0.05 to 60 parts by MEIght based on 100
aFReEis\E wei ghiOTRHE sol | BEBFEBAFGL | 0RCA t he PLTetanide,
present invention. 15 The nost preferred conbination
bymegpniigsyl ifnrosesiidereanghden lddt@ve ingredient

other than an insulin sensitizer in the solid

pr epd@mipdresof of héhyr esehithnowhorda id W coRBLHERI dreparin
.of pioglitazone or a salt thereof (preferably

(@i-agl,i theepene rhyadrddetr ,otiede)r iand-adre 200 nsidireparin sodium),
secret agogue (preferably a sul fonylurea agent, and

warfa riref ¢eabl y gWérﬁﬁﬂiﬂad@btassiunn,Cranhé—thaomb$e drugs
or sugar al cohol™ (herein sinmply referred to as a
@aechardtdegarspar) casespbmbeddtiin tdeugs esenty., urokinase,
i nvention, exanples of the "sugar al cohol" include
éﬁﬂﬁﬁﬂﬂd§é” SudP e, efatdplidd, noHtidmlaseandbamiteplase),
maltitol.In WO 2007/ 072992PCT/ JP20061326169 18-

Pardd i1 ar ad@rddd©lon s pighebiedrsThe @aegchari deidSopidine

~preferably |actose. The content of the

il ddy th§1§85tg295ep%ﬁﬁhﬂpn1@BSBB§nEé€§entberaprost
i"nvention’is, for exanple, to 90 parts by 5me|gh

Q%fu%ra@ g]oq%x%ea% &x%é%)ﬁdﬁ&!“ hased,on 400 parts

MEIght preparatlon The solid

pr epanal 'a(y]cl%fe ?}eg ar?g.seggctr téﬂg‘ﬁerntﬂkpé’h %ﬂmﬁ Neensitizer

fO||0MAng part

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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(1) a part containing coated particles in which the
10particles containing an insulin sensitizer are

w@omyetboyd t h | act ose or a sugar al cohol; and PCT/JP20§62326169

a part containing an active ingredi ent other than an
insulin sensitizer. The "part17of t he af orenenti oned
part (1) and part (2) 15neans a conposition which can
exi st as an i ndependent entity.That is, although the
part (1) and the part (2) are conponents of the solid
greparat on of the.gresent | nvention,

08P dfs WAFRRTtah®Exi stSas &h enjtrﬁ@}rrhdepse%cd:e%ttagogue
fron1each ot her. %OThe solid preparat|on of the
(preserebilavent i SHILOPNANE e g 3978 brpaih| &9 ( yeferably
"coat ed partlcles" and the "parts" which are
9&6Wﬁ@ﬁéﬁﬂ§(ﬁ e §8PF&nﬁréﬁgr59?oﬁQﬁu%%% pEEggRpgogue in
i nvention) may contain additives conventionally used .
the t heobkr nREEREFeaL onectiol ofef | AXLSHMifch invention is
25addi tives include excipients,disintegrants, bi nders,
PYEE200PLY7 2992PCT JHRO0BLB26289wedghtbr Pegnmore preferably
col oring agents, pH adjusters, surfactants,
Osﬂamd|@anartwrbygwnughtsﬁeekﬂhungle@Iaaots by welght of
fluidizing agents and the |ike. The anmounts used of
taédsbuﬂGSpaE@adatemmlmédtm@ acesetandawartth.aquant i ti es
conventionally 5 used in the pharmaceutica
t echmoleagy thieel dctIwe oingbe@iohtt heskeaddihavesammyinsulin
be used as a mixture at an appropriate proportion.
sexanplies rof i @Xainpi Mt sconClredr staafecheshsutboas Gfdferably
starch, potato starch, wheat starch, rice starch,

SE%WBBQQEKDJOPreﬂﬁéatki@d@@$t(a)o§taﬁﬁﬂa pHﬂGet@hlnlﬂéﬁhctase -

~ (a) starch and

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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porous starch; saccharides or sugar al cohols such as
| act ose, fruct ose, gl ucose, manni t ol andsor bi t ol ;

wanhydroescal ci unphosphat e, crystal | i necel | ul 0SBEGT/IP2006/326169

preci pitated cal cium carbonate, calciumsilicate, and

the 15l i ke. Exanpl esof di si ntegrantsincl ude
carboxynethylcelIulose,carbox§ t hyl cel | ul osecal ci um

car boxynet hyl st ar chsodi um croscar nel | osesodi um

crospovi done, | ow subst i t ut edhydr oxypropyl cel | ul ose,

20 hydroxypropyl, starch and the |ike. The anmpunt used
Qﬁrq%RF%ﬁﬁgiﬁ? %ﬁﬂli%§rﬂﬁﬁ§ﬁ§ﬂﬂ%f 0.5 to 25 parts by

wei ght, nore preferably 1 to 15 parts by wei ght based

on 100'aracCIRF RS ght Rife kra@lslel i P Prtfar ati on.

Exanmpl es of binders include hydroxypropylcellul ose, ,
25hy disxygToRA et hyil e | Saf G ity i dorid'© \g911id preparation
2007/ 072992PCT/ JP20061326169 20

Qpdihei pe g5 ol denklon gien afabi €XpoRder anda Y parts by
i ke. The anpbunt used of the binder is preferably 0.1

wed BO papresfbyaley ght, tror®S ppetesalllyy webohto BOspdrtom 100
by wei ght based on 100 parts by weight of the solid
garaparat iweighAd prieftére exb lhichgerepasration. _

hydr oxypr opyl cel | ul ose. Sui t abl e -exanpl es of ]
| ubr imtant ssohtduderepgrasiom Stefaratke calreiswmt invention
stearate, talc, sucrose fatty acid ester, sodi um

e Me f Wy @ 1w dd@dritke(l) and part (2):

(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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Exanpl es of coloring agents include food dyes such as
10 food Yellow No. 5 (sunset yellow, the sane as food

wo'adoroyeodpp. 6 in the United states), food Red Por/JRoesnts169

food Blue No. 2; food | ake pignents, red ferric oxide,
yellow ferric oxide and the Iiée. Exanpl es

of pH adjusters include citrate, phosphate,

15car bonate, tartrate, fumarate, acetate, am no acid

salt and the |iKke. - Exanpl es of surfactants

i ncl.ude sodium.| ayryl sulfate, Polysorbate 80,
LiSnieandthy | ER&CTEHPpoPFERY Br opyT er{ B0y fi §eol ,Surfactants,
20pal yoxyet hyl ene hydr ogenated castor oil 60 and the .
sitiood L1z€rs, ERARpie’NbE - stsfatererYS ncf ha8og8di umuidizing
ascorbate, tocopherol, tetrasodi umedetate, nicotinic
agend sam e, thgc|loldekt ri e aprapnt 2alfhdnerfal additgves are
(e..g., calciumcarbonate, calcium hydroxide, magnesi um
d@é@ﬁ@ﬁ@@@; in accordance with quantities conventionally
25magnesi unhydr.oxi de, magnesi unsi | i cat e, magnesi um WO
uz@Ql7/i0Y 2092 POtAIR20061 326163 c2hnallggiynatiedld. Two or more
but yl hydr oxyani sol e and the |i ke. - Exanpl es of

odor rtihgewrt s adudltlide sasaanbi beaciuded amsydraousyixdidnd ¢ at  an
acid, tartaric acid, malic acid and the like.
abpaplrastef psweetreriiongs | ncl ude Aspartanme, Acesul fane

K, thaumatin, saccharin sodium dipotassium
gl'ycysdahipzigsat &f agdcipeehtkeinclude Beadess okuch as corn
flavors include nenthol, peppermnt oil, |lenon oil,

staidhl, i porRad o ke drdkg. wHixampleeof Aildd dzint agentsially
i nclude 1ight anhydrous silicic acid, hydrous silicon

ﬁ¥é§gf$%i%ﬁgebheukik%t%@%h, pregelatinized () 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
cérboxymethylcellulose, 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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I'i ght anhydrous silicic acid contains hydrous silicon

di oxi de (Si 02-nH20) (wherein n indicates an integer)
w@soot=epmi n constituent and specifically incledBs2006/326169

Syl ysia 320 15(trade nane; Fuji Silysia Chenical LTD),

AERCSI L 200 (trade nane, N pp Q Aerosil CO., LTD). and

the like. The solid pre% rati on of the present

i nvention (including the "particles", the "coated

particles"” and the "parts" which are conmponents of the

SO|Id an, of 20the present inve on) can
(BRoc B By 3 HAEROE congBRt | Srrrs Bedem BRE hS like.

har maceuti cal technol ogy fi el npl es of
whgcrrR i ol i e Sperin i BRI BN T, o 50 parts
granulatlon filli i nto capsul es,

byoMerEi o IS R e%ﬁﬁ&Yn@ anbot A8 PRE&S &idweight based
app riate combination 250f these operations. WO .
Ozooip8729@QF§HVQ¥2006433616§'22he soligr eppepapetion. A
m xing is perfornmed usi-ng a m xer such as a V-shape
prieterred &ingeisl iisg hyidtexypropylcrid wo@eul ation can

be perforned by any nethod of a wet granul ation

met hSd,i tabdrey egraamilest icdn lvétricdndred iamdigate magnesium
5granul ation nethod. Specifically, the granulation is :
spenfratend cadicigima shieghraspeed adid, r rauag ogreafidtatyoracid ester,
fluidizing granulation drier, -an extrusion granul ator,
sddium 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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roll er conpactor or the |like.After granul ation,
drying, adjustnent of a particle size and the |ike may

whaooperoer ned, 10i f necessary. The PCT/JP2006/326169

conpression-nolding is perforned, for exanple, using a
si ngl e-punch tabl eting nachiqf or a rotary tableting
machi ne and usual ly under a p %ssure of 1 to 35 kN cn®
(preferably 5 to 35 kNN cnR). 15The coating is
performed, for exanple, using a filmcoating nmachine.

he .dosage for of, the sali reparatiqn.of the
agP@%@ einv&HF&éR%ﬁﬁﬂﬁXﬁ?%ﬁp epﬁPP §?§%ﬁ6ﬁ§'such as
tabl ets 20Q(i ncl udi ng sublingual tablets and .
i nt r &FPEPLY Sdi°d ﬁpégﬂgﬁw 198 ,aS&é@ Gegcid,
(including soft capsules and m crocapsul es), powders,
@Pélmr@sASSn&1ttrr&&h§§,ldan&a§é;@erﬁtce@éal%pr gﬁi)ﬂét %&%& &itth the
as external preparations (for exanple, transdermal
lakepar ati ons and ointnents), ' 25suppositories (for
exanpl e, rectal suppositories and WO '
2007 Ex22gd 2RCP/L] BMRGS EPLEB0 123 lwaly AdPaqisdssi thergsas)fame
and pellets. These preparations may be '
Kg orthraltaed 1, elseash aprigp soatiivons dipsttagsium glycyrrhizinate
i mredi at e-rel ease preparations or sustained-rel ease :
apide phreatliicees (for exanpl e, sustained-rel ease
m crocapsul es). The solid

' Examples of flavors include menthol, peppermint oil,

lemon oil, vanillin and the like.

Exampies of fluidizing agents include light anhydfous-

silicic acid, hydrous silicon dioxide and the like. The

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

main constituent and specifically includes Sylysia 320

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

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

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

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

of these operations.



10

15

20

25

S5preparation of the present invention is preferably a
tablet (preferably a nultilayer tablet). The

waodord7peEepar ati on of the present invention nepCh®E2005/326169

round form caplet form oblong formor the |ike. Wen
used herein, the "particles"” gfan particles 10 having

an approxi mately uniform shape“and size which are

obtai ned by granulating raw materials in powdered,

massive, solution or nelted liquid formby a wet

grany] ati.on n%%god, a dry, granul ation nethod or a

heat ‘gl ati¥n Mt HoRl. L ExBRPEREMEE PRANIpEr fiigisds such as
i ncl ude powders, fine granules 15and granul es, and

3 ey NeRst Haliy Havve BRI IME %§%7e prescribed in'the
Japanese Phar nacopoei a 14th edition. That is, in

a particc| erarykati QR r cbit ikeh pesformed pbgpatit i Baghod of a
powders preferably have such a particle size

w@its griamutliadn arhate thald,  tehel o ud@rst lgdsion mejuyd aardd.a heat
18 20(.850pm sieve and not nore than 5% of total

grevgides imamaimetdroce No. I i500pHlsi evdle Rmrenulation is
granul es are preferably said powders in which "not

. peorferrean 109§ the trotga-gpesses $hiooughga BNean2Q@tor, a

(75pm sieve". Ganules preferably have such a )
flaridicdiecsi geadisatibut idai drhat ahaldxt2hidiergr apeh@sator, a
pass through a No. 10 (1700pm sieve, not nore WO
Q072264 I P2O06 h326162 .24 AhasrSYrahutietalon, drying,
granules remain on a No. 12 (1400pm sieve, and not
B ke bTY00fpdratiall Orsand emdPage thineuet @ B .pdrormed,
.(355pnm) sieve". When used herein, 'the average particle
iH JRlaisQf, the 5 "particles” is usually 44 to
2000pm preferably 75 to 1000pm Herein, the-average
partimgl.e di [ 1aS ired , | e, I :

T8 ALRAIRLRE i b8 E‘Bﬁﬁ%ﬁ by ;E%%;g%ﬁ‘@i a@SY prcg\rT ?:e%%fmple,

diffraction particle size analyzer E

u@%kgs'%JxéﬁﬁaigLﬁbﬁcﬁiZ%a%ﬁ%kﬁ%%r)nmchine 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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The "particles", when used herein, may vary in shape
10 or size during a process of producing the solid

w@e@paradi on of the present invention (e.g., [1PCBEJP2006/326169

conpr essi on- nol di ng step). The "particles
containing an insulin sensitlégr 15(herein,

abbrevi ated as "the particle t he present invention”
in sone cases) contained in the solid preparation of
the present invention can be produced by granul ating
an .insulin sen3|t|zer Wi t i.f neces 2 addi tives,
VARLER L SHRROS G 6% ML SEHAE S yi R S 2 GRARRATIANS T2y
of a particle si.ze and the |like may b perforned The

Bed GATHFES 1 T5rlersca BnF R tid ?bas immediate-

| act ose), di si ntegrants(e.g.,croscarmel | ose sodi um,

Silcdses H@P@ramso%rséﬁﬂaéQQ%r@@)asﬁndW%%%@ns (for
The content of an insulin sensitizer in the particle

X560 lithe Sprsdsdme dHediRasen Mis raEP sekal-e, Theosqlsd

100 parts WD 2007/.072992PCT/ JP20061326169 25 by
pweicghva .t igmefodr albley rrebearg gmvmrttlsxb;m/\mr@lﬁer@éﬂyl@ tablet
parts by weight of the particle of the present

(ipredrtriagm.y a multlid gyant iteddlart,)when the insulin

sensitizer is pioglitazone hydrochloride, the content

of piThe istctddengreparation of the present invention may be

in round form, caplet form, oblong form or the like.
When wused herein, the “particles” mean particles

having an épproximately uniform shape and size which are

obtained by granulating raw materials in powdered, massive,

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

Examples of the “particles” include powders, fine granules

-and granules, and they preferébly have a particle size

4™ edition.

prescribed in the'Japanese Pharmacopoeia 1

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

preferably have such a particle size distribution that “all

the granules pass through a No. 10 (1700um) sieVe, not more
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5hydrochloride in the particle of the present
invention is preferably 0.1 to 100 parts by weight,

worpgoe/opoef erably 1 to 90 parts by wei ght per 1P0T/pR20663326169

by wei ght of the particle' of the present invention.:
The particle of the present i %ention is preferably a
10 granul-ated materi al obt ai by granul ati ng an
insulin sensitizer (preferably pioglitazone
hydrochl ori de), an excipient (preferably |actose) and

di si_nt egr ant referably croscarnel] ose, sodi .
Bt S8 G ab T e Lof 00 S B EE Lo it & Ay 12 (14tBm) sieve,
hydr oxypropyl cel lul ose) _in a sol vent 15 ée. ., . wat er,
anfet'Gre MthyiNa cohiol O pFepyt areBHLFS F‘Sg ﬁih%PHfJi‘ a No.
of themat an appropriate ratio; preferably water). In
4€hd 3graRYI st&dSmat erial, a disintegrant may be
omtted. The di spersion may be a solution or a
susp¥hsnonsethaergiigperdicorvarier peed irdiceidd qmediaydes the
a solution and.a 20suspensi on. The "coated
“partiiclles”i nighiestuahky pafd i ¢loes286AuRy ni pyedarapsul i to
sensitizer are coated with | actose or a sugar al cohol™”

- 100épei.n, Hetwigvi atledl avetiede poatiadlpadtiveteof itsheneasured

present invention" in sone cases) contained 25in the ]
bsol ifd rpeepapdtl, or Gf stelre dirfésentt iiomv grtritdre lears e aN@lyzer
2007/ 072992PCT/ JP20061326169 26 produced by coati ng

(ehe .par iyslPATEC HEEOS-EOEMS paveriidlen sdizeh adalyzer) .
saccharide according to a nethod conventionally used

in t heephgsarmceiitdLgl hieehnakegy Herelith, ey ceatedin shape

~particle of the present invention includes 5 coated

oRalktiizel @8 ribgMal ¢t dded Pyt igilRIefi e hr 838Nt preparation |
invention is conpletely (i.e. 100 % of the total

ogurfceaeeanel themardd clie. gf ,the Phesemts Adiend-o®1ding

coated Wwth a saccharide and Coated particles in which
S?@%)Qarticle-of the present invention is partially

e.g., 30 %or nore, 10preferably 50 % or nore of the
total surface area of the

The “particles containing an insulin  sensitizer”

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

invention” in some . cases) contained in the solid

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

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

The content of an insulin sensitizer in the particle

of the present invention is, for example, 0.01 to 100 parts
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particle of the present invention) with a saccharide.
The "coated particle of the present invention"

wo pbgrbes2 “a granul ated material obtai ned by PCT/JP2006/326169

granulating an insulin sensitizer and, if necessary,:

additives with a 15 dispersi?g of a saccharide and a
‘binder in a solvent (e.g., water, acetone, ethyl

al cohol, propyl alcohol, and a m xture of themat an

appropriate ratio; preferably water), but does not

i nclyde "a granul ated material_ obtained by granul ati

PXn venghition pg@%%r %zlé/r Oarld &9 ?é)céﬁ?a?qsdz)yaﬁél%qt PRF 150
necessary, additives with a dispersion of a binder in
PRIES Pantveddhy. ctwdther Paadetdife, Clettifl BASSHHY 1 predpyion

al cohol, and a m xture of themat an appropriate

rati gp'. particyhafne ctwred phBPti cISWILR heSpPeEsEAEST 1S
i nvention, the amount of a saccharide coating the
ppectliicleeosie t hedppebdnt i85, nvEhei opontent orogxm@,lt@zone
to 70 parts by weight, WO '
hy0ePch22992RrCTYR) PRRO6 03261632 priefer nbkyent tioveption is
parts by wei ght based on 100 parts by wei ght of the -

 pparfiiralod yofd .fhhé oprlédentaritev ént iwani.ght, morEhemofmbly 1 to

particle of the present invention is preferably: 51) a
ogr anatat ed; med eyhtal pebt ad oedaby sgbanulediginng ofn theswdrticle’
sensitizer (preferably pioglitazone hydrochloride), an
ogxeihpl etre(spnel amalindiast.ose) andadi si nt egr ant

(preferably croscarnel |l ose sodium) with a dispersion

of amsrcehardida angk ar e ndeesénptefiaiabkYon is preferably a
hydr oxypropyl cel l ul ose) 10in a solvent (preferably
Matenited) Aagedndhat edeaBhen abyobyabReUaPYng an insulin |
granulating an insulin sensitizer (preferably

Is%%%ﬂkh%%&°”ﬁﬂ®@¥ 0y de) pg@Mtazone hydrochloride), an

excl pi ent (preferabl yl act ose) andadi sj nt egrant

R gfierabl Y @Al ose fadidup seguential g Mk &yrant
(preferably croscarmellose sodium) with a dispersion of a
binder (preferably hydroxypropylcellulose) in a solvent

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

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

In the granulated material, a disintegrant may be omitted.

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

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

in the solid preparation of the present invention can be
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15 di spersion of a binder (preferably
hydr oxypropyl cel lul ose) in a solvent (preferably

wowdoen)2o9and a di spersion of a binder (preferabtyir2006/326169

hydr oxypr opyl cel | ul ose) and a saccharide in a sol vent
(preferably water); % a coated particle
obt ai ned by granulating an in Blin 20sensitizer
(preferably pi ogl i tazone hydrochl oride), an exci pi ent
(preferably lactose) -and a disintegrant (preferably

cro | 1 ose sodi u Wit h spersjipn of a bi

e octiig ﬂ%%&gp%ﬁwp@maﬁq& EHRY Boedent THvention
preferably water) and then coating.the resultin

B i SR e RO R S I B oTo N Wy used

WD 2007/ 072992PCT/ JP20061326169 28 When t he

n¢ 5ae PNFETACEYE 167 1t Fe Frwdamty ifdhferit-i on” cont ai ned

in the solid preparation of the present invention is

the dghgnicatad marriale opft hecabseEcRf GnvEeme iosatierludes
particle of the above 3), the solid preparation of the

Bprtesenprintéaiiesn has exttieth erithef f perstkaet hef the present

di ssolution stability of an insulin sensitizer is high

igwventd cohaingectmpdeateilgn)(ii.e.t hEOQi $salfutilom wothlt ismrface
of an insulin sensitizer is small.Herein; the "change ‘

aneat hef ditssgbautt omlev bHi thaeptreseans infrentéxanplewataed with
change in the 10 dissolution of the solid preparation

aofsdduhqarierendind nventédnpatt eclss ot agehiphatdheal@dticle of
colorless glass bottle at 40C for 1 nonth.

the thee ge@nuliabed tieheri @l pagkitheyaboyeyl) 80d 4 her more,

~above 2) and the coated particle of the above 3), a

p¥ediesiam16arsmt s My @i btedhe total surface area of the

particle of the present invention) with a saccharide.

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

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

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

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

In the coated particle of the present invention, the
amount of a saccharide coating the particle of the present

invention 1is, for example, 5 to 70 parts.'by weight,
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An exanple of the "part containing coated particles in
whi ch the particles containing an insulin sensitizer

wae@7omeded with |actose or a sugar al cohol" ceoit/@20e26169

in the 20 solid preparation of the present invention
IS a conposition obtained byng}xing t he coated
‘particle of the present inve on wth additives if
necessary, and then conpression-nolding the mxture if
necessary. : The addi tives include

preferably disintegrants (e.qg., .

oBirSeline | Deosharan e rloPEiahEs PaS MynbAPuRRTtS bY
WD 2007/ 072992PCT/ JP20061326169 29 stearate), and the
weilgdt of therperdsléntioft Nen®TEFAEd P of t he
present invention in the "part containing the coated ,
part f&e ePatre pPaséaclienvédti die | PrFG texampiitipn 1
to 100 parts by 5weight, preferably 5 to 90 parts by
pweifgrabBased on 100 parts by weight of the part.

The "part containing the coated particle of - the

1pr esgmenudveserd or'terd agr ebdralpled &yc@nsosiliatdmg an insulin
conprising the "coated particle of the present -
siemsentizen” , @rirsEntegrandg prtetenabl yydrochloride), an
croscarmnel | ose sodiunm) and |ubricant. (preferably .
exagpeentm st(@akdicerbly laAntoaanpl eraf the "phrdintegrant
contai ning an active ingredient other than an insulin
(peRTFiclriabak’ CHE mesl idsd heodolingd prieparat dospefsibe of a
present: invention is a 15 conposition obtained by

sElcEhRE iR agld We pingleed @te firey1 ¢ @k ¥y Itellulose)
sensitizer with additives if necessary, and then
1GORPRI HeR- NRI-difRG b Riattune if necessary.

The additives include preferably excipients (e.g.,

'2ba%F%§%n%ﬁ$%%@'hb%%%%%hmd$%®rdé&ﬂﬂvng&HHfﬁﬁiﬂb,an insulin

sensitizer (preferably pioglitazone hydrochloride), an

- excipient (preferably lactose) and a .disintegranf

(preferably croscarmellose sodium) sequentially with a

dispersion of a binder (preferably hydroxypropylcellulosé)

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

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

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

granulated material with a sacchatride; or the. like.
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20cr oscar nel | osesodi um, bi nders(e. g.,
hydr oxypropyl cel l ul ose), lubricants (e.g., nagnesi um

wGh@anae) , surfactants (e.g., Polysorbate 80)PCT/JP2006/326169

stabilizers (e.g., butyl hydroxyanisole), corrigents -

(e.g., anhydrous citric acid),_ coloring agents (e.g.,
red ferric oxide, 25yellow fe %?lc oxi de) and the liKke.
WO 2007/ 072992PCT/ JP20061326169 30 The content

of an active ingredient other than an insulin

sensitizer in the "part cont nln active

i ngr éq&’ieé‘nttlb? helcotaltrﬁ AT I geﬁg?et i PEpsent, ymgrention”
example, 0.01 to 1QQ parts by melght referably 0.1
OB G0 S5 s TP TG S 5t OTD 6 T dtiSs P SRS hi st fon
t he part In particular, when the active
lﬁndﬂgﬂl@ﬁ@nB@ﬁE?dtﬁéﬁeéﬁaﬁnéﬁﬁ Bheep®Prriezer) i @rafphe coated
i nsulin secretagogue (preferably a sul fonylurea agent,
Pard iedice pf eftdrcabRPOyRi ndpi r ithe) sehid c BiteEragfiomheot the
I nsulin secretagogue in on 100 parts by.- wei ght of
pPriesepdr t . iviWenttihe achige | ayredient otéefechan arhat  the
insulin 15 sensitizer is an HMG CoA reduct ase
disfsicdiittdron( priefterladly «f nvmasiasn)int hkencobtient dfs ﬁh@h and
HMG CoA reductase inhibitor in the "part containing an )
aaCthaegé ngrediventi oot hein t hae adi ¢t forserdithi zeie | 8  an
preferably 0.01 to 70 parts by weight, and nore
iprsefigmabdon £idi 1or 60spamias 1y wakeghtnbased 200mad§d in the
parts by wei ght of the part. The "part

oﬁ.@'goqld"dllﬂﬁl an tactdive IMgleedissntf it Redaniglan an dMsidd nin the
sensitizer"” is preferably a conposition conpr|S|ng an

ABEdMe dirgF ediented hesothan ghephsHEEBnSERS titZRI H¥bsent

~additives. The additives include preferably

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 éoated 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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25exci pients(e.g.,l actose,crystalline cellulose), WO
2007/ 072992PCT/ JP20061326169 31 disintegrants (e.g.,
wa@emsoavpel | ose sodi unm), binders (e.qg., PCT/JP2006/326169

hydr oxypr opyl cel | ul ose), lubricants (e.g., nmagnesium
stearate), surfactants (e.g ol ysol bate 80),
stabilizers (e.qg. butylhydrd&@anisole), corrigents

(e.g., anhydrous 5citric acid), coloring agents (e.g.,

red ferric oxide, yellow ferric oxide) and the I|ike.
A sui tabl e exanpl f the "part containing an active
StﬁﬁF@&l n@”@?%@F ﬁﬁ%ﬁ ‘an |nsuI|n sensitizer"

"particles containing an active in redl nt other t ha
an |ﬁ§@l|ﬁ°niﬁn§e i t Ch&r"CoRhaE | ‘Sﬁﬁp& <i t Fom- Present
conpri sing. %ranulated mat eri al obtalned by
l@ﬁ&ﬁ&p@p.ﬁg1aﬁ §ct IRAE Y ngPRERERENGL A& ﬁﬁaﬁuaﬁ PASGEFAe of
sensitizer and additives (e.g.,, excipient,
thies iITRaSETENt IR HERD” sUPf aéPANEXaEwas | i eko 100 parts by
corrigent, colaring agent)" and additives
wes oprtef e@la@fﬁyrmby pbertq @IOSlp@trégrakhY wedlghitcamged on 100
Anot her suitabl e exanple of the "part containing an

. pacttisvby mgrigditett ¢hleepattttan an insulin sensitizer" is

"a part containing an insulin secretagogue and a

sur f atteant“parider eiomt atilnd ngur fraet amtoaitedor efeertabilye of  the’
Pol ysorbate 80. 20 The content of the surfactant

peseher ablyerRol orsor bat @ r@@e riab ltyhea " pampoeadnti ainnidignan sing
insulin secretagogue and a surfactant" is, for

te¢anpt €afed5 barz@cpart soby meghtpremeaf@r abhyeft20h0, a
5 part by weight based on 100 parts by weight of the

diRAN cGRRIAT NI (G L NS} | N 5656 £4AEDINEe aNH0d58m)  and’ a
surfactant”. 2007/ 072992PCT/ JP20061326169 32

lubricant (preferably magnesium stearate).

An example of the “part <containing an active

. ingredient other than an insulin sensitizer” contained in

the solid preparation of the present invention 1is a

composition obtained by mixing an active ingredient other

than an insulin sensitizer with additives if necessary, and

then compression-molding the mixture if necessary{

The additives include prefefably excipients (e.qg.,

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

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

yellow ferric oxide) and the like.
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The "part containing an insulin secretagogue and a
surfactant” may further contain an excipient (e.g.,

wo 2t08092 crystal line cel lul ose), a disintegrartT/fE2065/326169

croscar nel | osesodi um, abi nder (e. g., - :

hydr oxypropyl cel lul ose), a lu 6icant (e.g., nmagnesium
stearate), a coloring agent (e’g., red ferric oxide,
yellow ferric oxide) and the tike. The "part '

contai ning an active ingredient other than 10 an

insulin sensitizer"_is particular] referably a
conpg§ﬁtiSﬂnEﬁﬁﬁri%§n§”h'écbigﬁul%ﬁ§§%$%ﬁ35ﬂ grher than an
.obt ai ned by granul ating an exci pi ent (preferably ,
ngdildSe, SEESEAT i ' cdiNaul o R Wi (AP ditsiger sidggh Gctive
.an insulin secretagogue (preferably a sulfonylurea
1agerdieatd wdheris erddb| i Ulnghi rideitiger” 1is, for
surfactant (preferably Polysol bate 80), a col oring

exgawtl e( prlefldr dist y1 ¢@dod et $i by oXpdahtyepreferapdiyc 0.1 to 90
oxi de) and a bi.nder (preferably

playdsolkyp mepyihde bagess @n i1 0a psalteety (Weight welt érhe part.
acetone, ethyl alcohol, propyl. alcohol, or a mxture

of tHAemmrac@lapprepenaté@er sddto;ypr efegaddiyent other than
wat er)", an exci pi ent , 3 ' )
afpr eflasabliycr ystaklicheeel | uiose)amdi sirdEgirant secretagogue
(preferably croscarnel | osesodi un) and al ubri cant
(brlegkeaally ragResifvNEled=At @)gent, and morelh@referably
content of an active ingredient other than an
gd3mRpulriieyeNnst e Z@bnitRnithes £ pahki ClesCI0M akBEREtafogue in
active WD 2007/ 072992PCT/ JP20061326169 33 i ngredi ent

t@he¥pd han RAtaNsUlH. 88NSdH1ZR " 1H§refPineXM® than an

- 0.01 to 100 parts by weight, preferably 0.03-to 90

iB%Uﬁnbys%E%EzQ@?edfg:‘,éﬁfé{%&%ﬁy by WAl ght, Ot heares by

particle. 5In particu en the active ingredient
w%ﬁ%%%,t%%% 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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an insulin sensitizer is an insulin secretagogue
(preferably a sul fonylurea agent, and nore preferably
w@biomemiopi de), the content of the insulin PCT/IP2006/326169

secretagogue'in the "particle containing an active

i ngredi ent other than an 10 'fsulin sensitizer" is

preferably 0.01 to 70 parts bé wei ght, and nore

preferably 0.1 to 60 parts by wei ght basedon 100 parts

by wei ght of the particle. When the active

4% r edi ent other than an insulin sensitizer is, an
NEEATPEFTCt S 8 i S GNP s} Uy - binders (e.g.,

simvastatin), the content of the HMG CoA reductase

hYSHORYEGORM &l Mps®irc] e LOPERFFRNY an §c9|ve magnesium

i ngredient other than an insulin _sensitizer"”

SFeefeitenly DR IRTE phet§- bypﬂéVQH@baéﬁdSﬁBne stabilizers

preferably 0.1 to 60 parts by wei ght based on 100

(gact-s bpukwilghereryenaspaet icl ecrppgents  fhegsol ighhydrous

preparation of .the present invention can be produced

diy rfior makatd) ng chkotpagt agmTtizd ni(eg at-he cedt eflerric oxide,

particle of the present invention" and the "part

veditoai rfierg ian cxdtdeye amygrted dntkent her than an insulin

sensitizer" as 25obtai ned above, if necessary, wth )

addi B vwasi tedeloy dexgmpde aofWhhe “part containing an active

2007/ 072992PCT/ JP20061326169 34 conventional method in

itnle cphanraceiHdxcadhdrechnoi agMlihekdnsitizerfha ssolgdkticles

preparation of the present invention is preferably a

cmicdat ipioduat Getlve aifgyegahed boRtet . tRan an insulin
mul tilayer tablet; preferably a nmultilayer tablet)

sebisained by cogppessi pn, moldi ngofphefierahl y é&%ﬂéﬂﬂ%
. the "part contalnlng the coated particle of the

t Jgnvent. jan rt..co ac{jv :
e SRR IR R o IR AD, SV ctsve

1fng;n'é‘d‘1 nraBnale. (FoL Lhe 1%\13101 Qénéi’@i%?gaﬂ'dr %%tdltlves |

tact of respective parts, Ornter nedr at e

an in c1%q%lnttl ve éj%n%n&e?% npcl ent )blnr%ye be prsouvrlfidaC&ant

gn pro Gctron of th roduct . T Thé'so

f th o
%ﬁ@ﬂrl?ﬁl 5 o SRAA ARy (St Dbt aPRERChy ¢ ABfet A TveS

t th t ed ticle of 't '
BPECEREts PATORLEB A hE Opa COReAATITY an

active ingredient other than an |nsuI|n sensitizer" in

the 8P | it YRR €S - BEATPRE Rk pbBE ofPPrevERRFARGNING an
the resulting nmultilayer tablets from capping and _
ACAVRati e e prlater ABRB PRatinHiel imbpeRphgizer” is ~a
pressure for the part tableted first is set- 20l ower

PElAn CORE 2L ARGt iaRg 1psedddr ecae telge gpgr endatsl eugfactant”.

Herein, the surfactant is preferably Polysorbate 80.
The content of the surfactant (preferably Polysorbate 80)
in the “part containing an insulin secre£agogue 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”.
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next upon production of the nultilayer tablet.
Specifically, it is preferable that the tableting

w@e@semwue for the part tableted first (preferabtyirle/326169

"part containing an active ingredient other than an
insulin 25sensitizer”) is 60%or |ess (preferably 30%

~or less) of the WD 2007/072992PCT/JP20061326169 35

tableting pressure for the part tableted next
(preferably the "part containing the coated particle

obt a8 B TT 1 I LHTE Wbl 8B HIOMLEE  PRCTeS R eond

e.g., gelatin capsule), and a preparation obtained.b
bR g oY) Gor g S W ieh A B oot g 186tose,

al so included in the solid preparation of the present

CravERtildRe 10HeFet hileR@hpl es & a cBAFiNgeBadRt (e.g.,
i nclude a sugar- coating base, a water soluble film ,
cEQsCRAGEBASSE an ents®Gidi/| m coatd ng bagdnder (e.g.,

sustained-rel ease fil mcoating base and the |ike. The
hydgarypreriydgesdsid oggy 'be ahi tlaluigant andently, be magnesium
15al so used in conbination with one or nore species
sselagetted ,f romotlalrd hopregeing t(@&.ao ,calesd e ekitde, yellow
gelatin, gum arabic, pullulan, carnauba wax and 't he

fleirlké c Exanel) esndf thiee lvd&teer sol uble fil mcoating base

i ncl ude cel | ul ose pol yners such as '

hydr oxypr opyl cel | ul ose,

20hydr oxypr opyl net hyl cel | ul ose, hydroxyet hyl cel | ul ose

and mehyldustt oxyet hyhiceg! bul osetiwynihgsédeenpobyers than
such as pol yvi nyl acetal diethyl am noacet at e,

adMm noad kyddret bagsytatercopalsynepa b { Eudaapyt bretreadely a -
nanme)]- and pol yvi nyl pyrrol i done; polysaccharides such

cdapRdlitylodn;cPrising “a granulated material obtainéd by

granulating an  excipient (preferably lactose, or

. crystalline cellulose) with a dispersion of an insulin

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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25the like. WD 2007/072992PCT/JP20061326169 36
Exanpl es of the enteric filmcoating base include

w@edohutose pol ynmers such as PCT/IP2006/326169

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

hydr oxypr opyl met hyl cel | ul ose ﬁ etate succi nate,

car boxynet hyl et hyl cel | ul ose a cellul ose acetate.
5pht hal ate; acrylic acid polyners such as nethacrylic

acid copolyner L [Eudragit L (trade nane)],

.methacrylic acid copolyner LD [Eudragit L-30D55 (trade
1RSReF Sirtd dor HIEE ad@d dapdiliier SSYRddEit &5 for
(trade nane)]; natural products such as shellac; and
epEPlicke O - POEEONTI0Ss DG tish & Ys wetigiNted B feaad iy 1Gn 03 to 90
coating base include cellul ose polymers such as ethyl
peditisul Bge wRHIREl IR avet 408 mempsi cPici Wepehynees the
such as am noal kyl net hacryl ate copol ynmer RS [ Eudragit

PR3 tdtclade nane)] and et hyl acryl at e/ net hyl

met hacryl ate copol ymer 15suspension [Eudragit NE

(trade neam)iculand theehi kbe activéelwbngredbertobthiee than
above-nmenti oned coati ng bases may be m xed at an '

aappr apsiuatie@ prepositdneand then arsed.idsulaircoatsagretagogue
step, coating additives may be al so used. The coating .
(@ad@ifteire@s yi N6l udelad dniydhirell odigein ,agenid 20 orpreferably
col oring agent such as titaniumdioxide, talc, red

Jhekdeict raxxede afigk yebhewnkerdf ctaxi deiswl i askeekZ@fogue in -
such as pol yethyl ene glycol, triethyl citrate, castor

t®id 320 tRQI1VLS HRRLA i nQf I e 3Gl sl Bl tdtifer than an

~acid, tartaric acid, malic acid and ascorbic acid; and

i%@%l&%keseﬁgIggz@gDunisCﬁpfé¥éféﬁﬁ§nQLQﬁset%§edOiSparts' by

usually 1

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

on 100 parts by weight of the particle.

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

weight based on 100 parts by weight of the particle.

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

obtained above, if necessary, with additives according to a
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WD 2007/ 072992PCT/ JP20061326169 37 parts by wei ght,
preferably 2 to 10 parts by weight based on 100 parts

whyonergbit of a coating preparation. The sol i dPCT/IP2006/326169

preparati on of the present invention nmay be 5printed
with a mark or a letter for d'gcrinination and may
have a cl-eavage |line for bein% di vi ded. When the solid
preparation of the present invention is a nultilayer
tablet, for the purpose of discrimnation, respective

| ayers .constituting .the nultilayer tablet may b .
OGN BrEd AiPh PEGUIRT dr e TS ARGt ‘et TRAMSIO iy Eield.
only a part_of layers constituting the nmultilayer ,
t abl dhemayobedcopbiReration ofyr thEr  PESE§pSul rvention is
obtained by filling the "part containing the coated .
Pr&feirabdy of mﬁbd®$e§éﬁtiupﬁvém-igon" asdandcpepéedpagapblet, a
containing an active ingredient other than an insulin ,
mgdidiliiyear tabded ja Peggsulad Lve ag mulddl lavear depgsiate) dktained
al so included i-n the solid preparation of the present
biynvenpmporss20Thaodding plepafarkbhyof teéhéepiegentthe “part
i nvention can be orally or parenterally adm ni stered :

. cooteemimigs tHeor cerdepl epami el e r afs, thrabpresentatimjvention”

dogs, bovines, horses, nonkeys, human being) safely. .
ahle t$el i“@aptepanatidion nef arhedqirieseningratEidritorotiteer than an
25useful as a preventing and treating agent for, for

iexxanphe, seM@i 20044 072092RGE JP3R61326GMhinate. For the

purpose of avoiding direct contact of respective parts, an
intermediate layer of - an inert additive (e.g., excipient)
may be provided upon prodhction of the molded product.

The solid preparation of the present invention is more

- preferably a multilayer tablet obtained by tableting the

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

sensitizer”) is 60% or less (preferably 30% or  less) of the
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38 diabetes (e.g., type 1 diabetes, type 2 diabetes,
gestational diabetes), hyperlipema (e.g.,

whypentdgl yceri demi a, hypercholesterolenia,'hmmnﬂthMQﬁum

density |ipoprotei nem a, postprandial hyperlipem a),
5i mpai red gl ucose tol erance (%§N) di abetic
conplications [e.g., neuropat nephr opat hy,
retinopathy, cataract, macroangi opathy, osteopeni a,
di abeti c hyperosnol ar coma, infections (e g.,

respiratory tract i fectlon ur|n |nfec

tégiﬁgﬁﬂ% &AL nfREL O E'%%?{ OPP§§uepreferably
infection, inferiar linb |nfect|oné di abeti c

th&ngredet cOdSichHing hYpacrdted cBiEbtovas@fi afhe. present
di sorder, peripheral blood circul ation disorder,
l@W@ﬁFlQ@bé3|ty ost eoporosi s, cachexia (e.g.,

cancer ous cachexia, tubercul ous cachexia, diabetic
cachexi a, henopat hi c 15cachexi a, endocri nopat hic

cachexi a, infectious cachexia, or AlDS-induced

cachéxi gddiftatary, 13 veapshyperbeasned, bpolfydydniac theamplded
syndrone, renal diseases (e.g., diabetic nephropathy,
pglodertul anephrat i sgpghloerer(d.gscl egesias innephpotie), and a
syndrone, hypertensi ve nephroscl erosi s, end-stage '
p2@panalt idirs esstes)nedusgukcas tdyigt ridghymo It apdodhct with a
I nfarction, angina pectoris, cerebrovascul ar di sorder
coatdng eerRbrate i of &6 cihonudear ehr ahestoake) prarstation of
resi stant syndrone, syndronme X, dysnetabolic syndrone,
tm%p@méy@ﬂﬂlyﬂvéhtﬁwmerlnsullnen1a i nduced sensory
~disorder, tunors (e.g., 25l eukenia, breast cancer,

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

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

the like.



WD 2007/ 072992PCT/ JP20061326169 39 irritabl e bowel
syndrone, acute/chronic diarrhea, inflammtory
wal@measw®s2 [e. g., Al zheiner's di sease, chroni c PCT/JP2006/326169
rheumatoid arthritis, spondylitis deformans, arthritis
def ormans, | unbago, gout, pos% perative or traumatic
i nfl ammation, swelling, neura %ia, pharyngitis, ,
cystitis, hepatitis (including non-alcoholic fatty
hepatitis), pneunonia, pancreatitis, inflammtory
col oni c_di.sease, _ul cerative col.itis], .visceral .obesi
SynaPERIPLEE B ScoSElerdG S108 §om A Pasd diaid?
10The solid_preparation of the present .i nvention.i
B 08 B0 B e dinry BrTeRT eSSy 1cel Il ose
above-nmentioned vari ous diseases (e.g., secondary
PBBRLAL Fon PO T B G PASE R (EFete SBEL RS Ahfockiciaat e
infarction) and inhibition of progression in these
cairdezyes thy lgthvisiediugiosico ik nek UOsGr ESSItSTES rom
i npai red gl ucose tolerance to diabetes, or inhibition
poft heRa tgr o gIcaydilen acd daprdyingsel euedi €5 medibasanildc acid
patients). A dose of the solid preparation of the
cppedamer20 ilBuemeigdn Amy thredsn nefteedt i We tddount! iisagard d
on an insulin sensitizer and an active ‘i ngredi ent
colodymelrad.Dari Eudsalgiin $e3iDhiSz dit reciet aiamed Ji mriche
solid preparation. : The effective anount of
maft hiaksylliin sensi doperl vie rusudiEudr@gdt So E@dry/rdames,) ] ;
preferably 0.1 to 100 ng/day 25per adult (60 kg body
nweughll) pro¥c2@08uRR2232 RER11B2006H3RG1he9 19%kd.n
particul ar,when the insulin sensitizer is pioglitazone

hydr eghhgniede oithe hef fseeitiaM@ camuniea®fe film coating base’
vinclude 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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pi ogl i tazone hydrochloride is usually 7.5 to 60
ng/ day, preferably 15 to 60 ny/day, as pioglitazone,

w@ego7athept (60 5kg body wei ght). When t heCT/i=066/326169

sensitizer is rosiglitazone nal eate, the effective
amount of rosiglitazone naleaég is usually 1 to 12
ng/ day, preferably 2 to 8 ng/day per adult (60 kg body
wei ght). 10The effective anount of an active
ingredient other than an insulin sensitizer is usually
0.01 10000 ng/ da eferabl O to 5000 ng/da
BgaE Sad ("3 58" ky BoUjeREPGNL f. to 10 WRERS: R NSO based
ingredient is an insulin secretagogue, the effective

nrg&ﬁt PG tAn BnLiGHigh ts & &t £GGGIPT £ T FRAT ABStanl e,

usually 0.01 to 10000 ng/day, preferably 0.1 to 5000

ng/ day per adult (60 kg body weight). In

particul ar, when the insulin secretagogue is a
sul f Ghgl @péada@é@pa(r@tefo@r@tﬂ yhyl inngsiantdénvearifgion may be’
effective anount of a sul fonylurea agent (preferably
pglintegi midd) ai maztusualal yed.thrt & o0 imy/may,nation and may
preferably 1 to 10 ng/day per adult (60 kg body
hagieglat rleavage \Wier tfhhe detinge divgrdedi.entWhen athe SOlld

HMG CoA reductase inhibitor, the effective anmount of ,
paepHvat CoA bédmmbameis@lmitbiitrﬁreﬂti,orf Ors examqllte,layer tablet,
usually 0.01 to 500 ny/day, 25preferably 0.1 to
£500'thg/ @ayppek aduldi sceAmkeaRady , Weicgiidct i layers

2007/ 072992PCT/ JP20061326169 41 In particular,

coher ithe iiyCrEeArieduatyes itrikitt aay Hat@@datiith
calcium the effective ambunt of atorvastatin cal ci um

di$ resdakl ¥olotre kQ%nﬂE%Q§YOtﬁ%@f%&a®dﬂ§55‘%3?%'Hy‘¥3&ers-

- per adult (60 kg body wei ght

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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5When the HMG CoA reductase inhibitor is pravastatin

sodium the effective anobunt of pravastatin sodiumis
waoismabtapell to 100 ng/ day, preferably 5 to 50 nedTiaro@s26169

adult (60 kg body weight). V%en t he HMG CoA reduct ase

inhibitor is simastatin, he effective amount of
sinvastatin is usually 1 to 1% nmg/ day, preferably 5
to 80 ny/day per adult (60 kg body wei ght). The

solid preparation of the present invention is

dm ni stered preferahly once or twi ce a da nore 15
§%¥$%¥%blf5&hceq§3ﬁn}tq}QQﬁ¥%&mﬂ%ﬁﬁ%ﬁi F rRfmal .

Part|cularly the salid preparation of t he present
gERETiORR Y SiRREESIn| YRR HIRSERe d Sorfe bef or e
breakfast to the manmal s.

ymesthicdivaanistesticrr dubediflBLTISslEn i privmadti T

of the present invention include: "a tablet

demysdfter dFppPAdte ingymsra t amséxgraétﬂﬁada A YRe L6 B3y of

pi oglitazone hydrochloride (15 ng of pioglitazone) and
impeg refd gllivessier itdd pemaeablIET);, 2B'edatdl] etomplications
(preferably multilayer tablet) containing 16.53 WD
[20@7/,0 1298 2RCT/h}72 032660 v 2 ey iofogatdgh i taoneact,
hydrochl oride (15 ng of pioglitazone) and-3 ng of
ngldroepigiicghe ther, toahleetdenia, "od doehliet Hypeaferradllar coma,
mul tilayer tablet) containing 16.53 ng of pioglitazone

imyrdioadiner i @e o.15 mappafr oyl idrazene)n fand oh ,Miinary
glimepiride per tablet"; "a tablet (preferably

tRddt iRl ttiakl, eta)]l ieiHRiAY RGindd. 06 &k taford)i @ inlAZ oer ¢
hydr ochl ori de (30 ng of pioglitazone) and 1 ng of

taldsMRPiinirde tAeh t abllr'ior 11t tidiHeRt: i(3ef Qflaéﬂe)tlc
~multilayer tablet) cont ai ning 33.06 10ng of

RIRHenea7 9Re S ARG e 3Q M Qe Y RAUILAZONG): sorder,

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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and 2 ng of glinepiride per tablet”; "a tablet
(preferably nmultilayer tablet) containing 33.06 ng of

w@r@mghidwezone hydrochl oride (30 ng of pioglitaron®2o0emstsl169

3 nmg of glinepiride per tablet”; 15"a tabl et :
(preferably multilayer tabl et 9containing 33.06 ng of
"pioglitazone hydrochloride (30"ng of pioglitazone) and

4 mg of glinmepiride per tablet"; and "a tabl et
(preferably nmultilayer 'tablet) containing 49.59 ng of

.pi gl i tazone hydrochl oride (45 of .pioglitazone)
AN oA g B TR TIoe 20t S A E Sz e

.sol.id preparation of the present i.nvention may be used .
ind legwBitedti G SHASR o€ -G 'morEPEIE GhéieSaiq erchronic
referred to as concom tant drugs) selected from
rieypeitiod d astthgdttilfy FRegsly lditasetded CIRAS c At itis
treating drugs, WO 2007/072992PCT/JP20061326169 43

deyf parmanse mlambegst i 99 Udn u@s s UoRSeReRsisy € dritidggimatic
anti-obesity drugs, diuretics and antithronbotic
idflgomasg orheseeddiagni tn@nradiuigs, phieos@ sXdmpl idysditis,
as the active ingredient are used. 5The tim ng of
hagmitnitstsr dtiingd udlfinichecswlaild ghodpar dteitdry dfepaie torsdsent

i nvention and a concomtant drug is not |limted and
phieeyhond s , b @ aadmieritsttersgd ind lamuaijoast ol itcanrticiesdse,

or at staggered tines. Alternatively, a single dosage
ufleleatArteaicilng itshe sdlsdd rare paeatiitgn seinddwenel,0present

i nvention and a concomtant drug nay be adm ni stered

alr® e 1BR1RGsis (e.g.A @R s GG .t ant drug can

. be selected appropriately based on the clinical dose.

The a@RbisRALIOR Hcplir@ theieen tiize p3ldedh torigRaTatidan iof also
t he present 15invention and a concomtant drug can be

u3eleat 8@ r secondary prevention of the above-mentioned

various diseases (e.g.; secondary prevention of
cardiovascular events such as myocardial infar;tion) and
inhibition of progreésion in these diseases (e.g.,
inhibitién of the progression ffom impéifed glucose
tolefance to diabetesh or.inhibition of the progression to

arteriosclerosis in diabetic patients).

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

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

per adult (60 kg body weight).
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appropriately depending on a subject to be
adm ni stered, an adm nistration route, disease to be

wo p@aed92 synpt ons and a conbi nati on of drugs.pPdTIIrd065/326169
case where a subject to be adm nistered is a hunman,
0.01 to 100 parts by weight of.a 20conconitant drug
may be used per 1 part by mei%%t of the solid
preparati on of the present invention. Thus, by
usi ng a concom tant drug, superior effects such as 1)
enhanced actjopns_of the _solid preparati.on of the, .
presemt i RYEhEFOh3And &T&hcof Bant Wity syReP§isiper is
25act.i on of the drugg%, 2). reduced doses of the solid
PAOIZGGRATTEO02PEFF IBD 6851326169 M pREFSCALIYEn ofmPHBE  Of
present invention or_a concomtant drug (reduction in
P4 ogddd agong drligrashesrpdeed S HEUadAYni 6t aticon68f mg/day,
the drug al one) and 3) reduced secondary effects of
prd eseibly proepar a@? ord 6fay heapr péeat itavener oweBarpgiudt (60
concom tant drug can be obtai ned. The present
kionbenlyi ore ifalnttther provi des "a coated particle in which
a particle containing an insulin sensitizer is coated
wi t hWhaot dgee ornsuksugasenbtbhoe?. iTheoblgddttectone maleate,
particle is useful, for exanple, as a raw material . :
ther etfffeeczalvied gi@par abf onosigl heapoesemtileaventisomsually 1
Herei nafter, the present invention will be explained
tion det agl/ deyt h prefferends, t® Exarpl g§/d&onpamatadelt (60 kg
Exanpl es 15and Test Exanpl es which are not intended to
Pddii welil@tpr.esent i nvention. .

The effective amount of an active ingredient other
Ithan an insulin sensitizer is'usually 0.01 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 1000O-mg/day, preferaﬂly 0.1 to

.5000 ﬁg/day pe£ adult (6Q 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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prefer

In the foll ow ng Exanpl es and Conparative Exanpl es,
products that neet the Japanese Pharnacopoei a 14th

wdgioromoonr Japanese Pharnmaceutical Exci pi ent sP@DIR006/326169

were used as 20various additives such as | actose,

hydr oxypr opyl cel | ul ose, croscaynell ose sodi um
‘magnesi um stearate, crystalli cel l ul ose and

Pol ysorbate 80. Exanple 1 25A m xture of pioglitazone
hydrochl oride (99.2 g), WO

2007/.072992PCT/.JP20061326169 45 craoscar el | ose ,sodiu .
(13, 3hg Pt Gderos & CrodTE GHIGHES R AIGHARE dy P 101 tor is
sprayi ng 136.2 g of an aqueous sol ution of ,
RPEVGRYFEaPy | T s et 5. BELGF LN i £OPHPE AfuidF Pegstatin
granul at or (manufactured by Powrex Corp., Model:

cpAgipm i Warlééfumﬁ@g?(%um/@@yr;omaé?f%ébiﬁer? to 80
granul ated by spraying a suspensi on obtained by
m@V@Gﬁr@ﬁﬁgaﬁéé¢o§é%(3@'@Pdﬂwwﬁ4@h6)g of an aqueous

sol uti on of hydroxypropylcellulose (7.59 g)-on it in a

fl ui #hised ghandlMa-6GoA naadbats se ed Ny RGWTexi€omyravastatin
Model : LAB-1) to-obtain pioglitazone 10 _ :
slogidiuog hl ahiedeefdrtaiimengageantl ab£d poawest zoht edsadtym  is
| actose. To a part (23.18 g) of the granul ated powder

utshiad 1gbt i ned, 100 oseadasl,| osee Sedabhy (®. 728 0 amd/day per’
magnesi um stearate (0.096 g) were added and nixed to

achtiai nepi 0@l idoagone ikydnachl ori de- cont ai ni ng mi xed

powder. 15 dinepiride (2004 g) was di spersed and
suspeme@ed tie 45R00cea0fraiiAGUEROUSHISDb Ut bONi6f simvastatin,
~hydr oxypropyl cel | ul ose (2250 g) and then m xed with
6650 Pr Of + B 2QHRRWE 20r (Wil ¥sPakysorbat @s8811y 1 to 160

~solution. A Part (48380 g) of the resulting m xture

mQdal], 0Ny Yese Bryil at ed, by oSRHBHNRY hdr 0B4u3Q ai60 kg - body
m xtdre of lactose (46530 g) and crystalline cellul oSe

w%%%%%q_g) ina fluid bed granul ator (manufactured by
ow ex Corp., Model: WSG 60). The size of a part of

h |t -, : | | )

e nesul Leg,0rpoul ot ed: gewisr e agUSLRd APBLion is
.ti.ngsi ze- adj st edpowd i xedwi_t h -

SEPASETITE | oSe SOUTUN (435070) , Obr ySUaffing 98 more

¢! MS%T% (%%%% 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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WD 2007/ 072992PCT/ JP20061326169 46 g) and nagnesi um
stearate (240 g) to obtain glinepiridecontaining m xed

W@ ote72992 The pioglitazone PCT/JP2006/326169

hydr ochl ori de-cont ai ni ng m xed powder (180 ng) and the

gl i mepi ri de-contai ni ng n1xedn$omder (180 5 ng) were
~conpressed in the form of fate at a tableting"

pressure of 10 kN cn2 (9.5 nm flat-faced with bevel ed
edge) using Autograph (manufactured by Shimadzu Corp.
Model : AG 50kN) to obtain a nmultilayer tablet _
mgortfai BiRglabaggnef depshkonide afd>4 gy ef pioglitazone)
glinmepiride per tablet. 10 Exanple 2 A m xture

apfl gi ogl cfagdnackydicehiren de(120430 g),

croscarnel | ose sodium (2706 g) and | actose (30420 g)

“aas grlatul apedfbyabpyayivig 22320 gtablen) agoetasning 16.53
solution of 15 hydroxypropylcellul ose (1396 g) on it
mign @t f pubdlhedzgnaenulatwsc ranidactibedndoyoPowrienglitazone)
Corp., Model: WSG 60) The resulting granul ated powder
awas4thgnogrqnuh@p&dlm¢ $Rratarg et “part (74120 g) of a
suspensi on obtai ned by dispersing | actose (18720 g) in

V452931610 (9P 8gUePUS e tSAlaytdrontMlet) containing 33.06

hydroxypropylcellulose (1973 g) on it in a fluid bed

?E@@lﬁﬁﬁﬁ@ﬁéCtW@o@ylcﬂoﬂﬂ@x (Gor F?ng dedelioglitazone)
G—60 to obtain pioglitazone

aﬂﬁdﬁoﬁﬁ|%&'%@1%%@5%&@%“%m&r%ﬁﬁh§k@d pomder coated with
| act ose. The size of a part of the resulting

“Qr%ﬁﬂlaéftlﬁPM@EaM? i1 el{fjttl%&a %Ie@ﬁv\gé%glﬂlnef 33.06

the resu g Sl ze-adj ust nul at ed po

0L RIS St L 0 0 B gzone

4373- 801 51 0100tk logll L5 fa

ydro e-containin n1xe pomder The
. I t 8z hyd t
18015, ¢ RIE-Ebr abhea eSfI g r%mféeceﬁﬁﬁépﬁpﬁg 33.06

nopfe BTt RRT A cw; il o TR o el stazone)

pressure of 1.1 kN punch for the first layer and a

aPQbIeﬂgnﬁfpﬁéégﬁﬂégﬁdQBPfrkmﬁﬁﬂﬁ%h'for t he second

Jayer | 10&9 5 nn(l{ flat-faced-with bevel ed edge)
@ﬂqﬁP%?Wo EF?ferab Y multllayer tablet) containing 33.06

bmg of pioglitazone hydrochloride (30 mg of pioglitazone)

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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tabl eti ng machi ne (manufactured by Ki kusui Sei sakusho
Ltd., Moddel: AQUA 08242L2J1) to obtain a nultilayer
wo adozet29epnt ai ni ng 45 ng of pioglitazone and 4pamyJrzDo6/326169
glinmepiride per tablet. 15 Exanple 3 A m xture
of pioglitazone hydrochloride, (99.2 g), croscarnellose
sodium (13.2 g) and | actose (ﬁ 2.9 g) was granul ated
by spraying 136.2 g of an aqueous sol ution of 20
hydroxypropylcellulose (6.81 g) onit in a fluid bed
at or, (manuf act ur ed Powr ex
B TR Srabte Sy e FYpiaeRe st Rlipos,  anti-

g{anulated by sp rayln% a suspensi on obt ai ned by

<SPkl AGUPRet SELTIBECE) A1 43016 GIGRRRT IquesHgs . AS
sol ution of 25hydroxypropylcellulose (7.59 g) on it in
thegeyi gopeemn i YW 00 NGR29 9T J PE6TE 3§6f§95#8 the active
granul ator. (manufactured by Powex Corp., Mde
ingpethiend @beaiusesi-ogl i t azone hydrochlorlde contalnlng
granul ated powder coated with [actose. A part (23.18
g) ofThehé imésugl toifng dgviavidtatedd qpovdert hgasafiixedpipdration
croscarnmel | ose 5sodi um (0.728 g)' and nagnesi um
odt erdreatper e(s@n@9 6. nyertta cobtaaich gpicagliddmaizeme drug is not
hydr ochl ori de-cont ai ni ng m xed powder. : The
ldindglad @zen e hieyd trach lber iadericdrstad medn g ariax edhkpjeter
(180 ngy) thus obtained and the glinmepiride-containing
stimad spewdern y 130 at)s tehjgimer timdsxamplle cknsrierely, a
conpressed in 10 the formof lam nate at a tableting

SAMRIRUIR stfgel G JeiW @A Ha9.r3 it Hd afoifial ed-apdrta diedeled the
edge) using Autograph (manufactured by Shimadzu: Corp.

pYedelnt AN %nthawd’br%dfﬂi'ttdr{taﬁrugt amyetbe
containing 45 ng of pioglitazone and 4 ng o

QiTBRIVE AR REY of ahlBlectl5 Exanple 4 A i xt ur e
of pioglitazone hydrochlorlde (99.2 g), croscarnell ose

Sodl Umdold 20k, AAIAALAIR. (A d%bag‘) HEs ran at ed

by spraying a suspension o ersing

. appropriately based on the clinical dose. The combination

ratio between the soiid preparation of the present
invention and a concomitant drug.can be selected

. apprépriately 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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20l actose (72.4 g) in 425.8 g of an aqueous sol ution

of hydroxyproopyl cellulose (14.4 g) on it to obtain
w@r@mghiezone hydrochl ori de-cont ai ni ng granul apenIP2006/326169

powder coated with [actose. A part (326.8 g) of the -

resul ting granul ated powder 2@ m xed with

croscarnel | ose sodi um 25(10. é) and nagnesi um

stearate (1.35 g) to obtain WO

2007/ 072992PCT/ JP20061326169 49 pi oglitazone

hydr ochl ori de-cont ai ni ng _m xed powder. The
PEEBGEALAS5nE Ty o RS do LOTRT AT T GPTSGIHGAR T drug
(180 ng) thus obtained and the glinmepiride-containing
(Fedegtponddn @189SRyP ol ANEd 3Sn BREFFSE Wikdr e
conpressed in 5 the formof |am nate at a tableting
appd o4 gite agf ono OENEESR A9 a5 adele )f laad f2Acé@dpassd secondary
bevel ed edge) using Autograph (nmanufactured by

eSiieridz @ LCohe. solbdelPrerrsGRNN tof dhtcabyssanil thinvgpdion -
tabl et containi.ng 45 ng of pioglitazone and 4 ny of :
agli gepgionicodeigentt aislugt cab0 bEx apslag ned. A mxture

of pioglitazone hydrochloride (99.2 g), croscarnellose
sodium (13.2 g) and |l actose (148.9 g) was granul at ed

by spraying 136.2 g of an aqueous sol ution of ,
15hy dhexy pregygncel linvese io. 8¥ugthHar a gfdawiididsed “a coated
granul ator (manufactured by Powex Corp., Model:
paAB-iEle Thin r eshii &hngagr Pudlad povsetai@snghean insulin
granul ated by spraying a suspensi on obtai ned by
s@nSReM SRy iFRRRIated WAZho)lddt o289 & Gfuly 2AURASL”. The
sol uti on of hydroxypropylcellulose 20 (7.59 g) on it
dated g4 hed of anykaker (m _
Corp., Mbdel: LAB-1) to obtain a pioglitazone
sfiydrachloni;dercantalning grranyated ROWASH Loatiesh Wi th
mannitol. A part (23.18 g) of the resulting granul ated
powder was m xed with croscarnell ose sodi um (0.728 Q)
and 25magnesi um stearate (0.096 g) to obtain

pioq%%&%ﬁ%%%ter, the present invention will be explained'
in detail with referénce to Examples, Comparative Examples
-and Test'Examples which are not intended.to iimiththe'
presént 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),

(repufaciniied bys PQWieX material
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WD 2007/ 072992PCT/ JP20061326169 50
hydr ochl ori de- cont ai ni ng m xed powder. The

w@r@ghiwezone hydrochl ori de-contai ni ng m xed pPOTEF2006/326169

(180 ng) thus obtained and the glinepiride-containing

m xed powder (180 ny) obtained in Exanple 1 were
conpressed in 5 the form of IGhi nate at a tabl eting
pressure of 10 kN cnm2 (9.5 mm(1l) flat-faced with

bevel ed edge) using Autograph (manufactured by

Shi madzu Corp., trade name: AG 50kN) to obtain
CHOPERIFESAL oBgh| 1A Eht Al Al Rg U5 ﬁ@doflaﬁth@el tblz%eg afly was
4 mg of glimepiride per tablet. 10 Exanple 6 The
ggaoguaﬁaﬂodeyhyﬁrézhn@rﬂ@é-@onzapﬁu@@.ﬁqaﬁp®@mé@#utlon of
(120 ng) obtained in Exanple 2 and the
hgHirssppriogydoetldiudiong ni(%edlpowder o 90ity)imbtai rfddiiich bed
Exanple 1 were 15 conpressed in the formof |am nate
gatnalbablret {mgnpfassured oby0. Bokhepulfchrf.or HMbheéelir StAB-1) .
| ayer and a tableting pressure of 6.9 kN punch for the
Thecondsh ay eng( 8yfamuka conv podaedyagsi nigea rqtanylated by
tabl eti ng machi ne (manufactured by Ki kusui Sei sakusho
sblirdyinibdelsu spA 12008242l A8d) biyo dibipains imgnllddtdoaeer(36 g)
tablet containing 30 ng of pioglitazone and 2 ng of

16l haeRier igde fpeh LflRfus BXamdi®dn’ of hydroxypropflcellulose’
m xture of pioglitazone hydrochloride (99.2 g),

35@90@%&%@' tosenseditm (d 88 gBth§§E©§e (0@3hfdc@lured by
2007/ 072992PCT/ JP20061326169 51 granul ated by

P%Q ayl Ng-d80 g Oﬁkﬁﬁﬂﬁqueﬂﬂﬁ spl utdon ghtain pioglitazone
éroxypropy [cellulose (9 g) onit In a fluid bed

h%k%%%f@% 1d% t%SHHrggaﬁ%ﬁate ébr owd&pdeboated with

he resulting was t hen

Il% %nU|qte% % 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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5 spraying a suspensi on obtained by dispersing | actose
(96 g) in 388.2 g of an aqueous sol ution of

whyaroxepr opyl cel lulose (10.2 g) on it in a fleiTikees/326169

granul at or (manufactured by Pow ex Corp., Model:

LAB-1) to obtain a ploglltazo€$

hydr ochl ori de- cont ai ni ng granul' ated powder coated with
10 lactose. Two batches of the resulting granul ated
pomder wer e subjected to size adjustnent A part

oh e WA EP oS Bar RGNS s b e 7% of b o1 Hepiride-

nesi .um stearat e 3 71 g) to obtaln ploglltazone
CﬁﬁgP&QHPGrﬁﬁéegoﬁpg i'ng m xed 15powder .

€] |ne iride g) and yellow ferric oxide (0 192 g)

ver e Téies Pe s dtéﬁ&n§U§M§ﬁﬁ9?¥Q¥¥?ﬁfﬂfqﬂa Qﬂmﬂﬁﬁﬁg powder
sol uti on of hydroxypropylcellulose (13.5 and th

(ABRednaii t N3 6 THSofd ldmapiuesin: T {EWHE F’6¥§/§%r Wéleso (180
solution. 20 The resulting mixture solution was
mgp amgirEt expripr esyResyi iy the ohoBMnP &t hraipptraétoge tableting
(278.6 g) and crystalline cellulose (120 g) in a fluid
plred sgiranub at or0 ( krufract 08 e8l mmdPowi ex - Carcpd, Whdel beveled
LAB-1). A part (404.9 g) of the resulting granul ated
epowder usaagnm Xetogkaphcr osganfettosed 259spdi Smn(&¥zwd1 Corp.,
g), crystalline cellulose (22.84 g) and WO
M2QR1/:0AZ992RAT/ 12 0BEEIZ6 B6 B2 inmyreas ituh sttearateining - 45
(1.6 g) to obtain glinepiride-containing mxed powder.
nghe fpipaglyiltizzere chydicoahher iote-gadricpiinddigripead tamader.

(80 ng) and the glimepiride-contai-ning mxed powder

(80ng) 5 were conpressed in the formof lamnate at a
tabl eting pressure of 1.1 kN punch for the first |ayer

'Eag%pqet@bleting pressure of 5.4 kN punch for the

second layer (7.0 mmi) flat-faced) using a rotary

tabl gt i g, rReli ner ( 18R by Kirkesub -SaESakysheo g),
Ltd., trade name: 1 ARIUSOSlZLO%AX)to obtain a

c%%téflr%arlfots%lbl§5d1urﬁoqt2§|0%l ng 12,89 I%%fct%'s%gl tﬁ@me ) was

ride per tablet.

gr%ﬁ@fgé&fxﬁy'89&5&?58”%%%9&PQ§'8%'@§{1§é@e8&s solution of

hydroxypropylcellulose (1396 g) on it in a fluld 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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croscarnel |l osesodi um (178.2 g)and | actose (2006g) was
gr anul at edbysprayi ng 1836 gof an aqueous sol uti on of
wyaroxepr opyl cel | ul ose (91.8 g)on itin afl ui dPCT/IP2006/326169
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was mixed with croscarmellose sodiuﬁ (2075 g) and magnesium
Stearate (273.6 g) to obtain pioglitazOne’ hydrochloride-
containing mixed powder.

The pioglitazone hydrochloride-containing mixed powder

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

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

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

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

Model: AQUA 08242L2JI) to obtain a multilayer tablet

. containing 45 mg of pioglitazone and 4 mg of glimepiride

per tablet.

Examﬁle 3

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

hydroxypropylcellulose (7.59 g) on it in a fluid bed
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bed granulator (manufactured by Powex Corp., Mbdel:
FD-5S). 20 The resulting granul ated powder was then
w@rangt@dbed by spraying a suspensi on obtai ned Byr/JrP2006/326169
di spersing |l actose (977.4 g) in 3909.6 g of an aqueous
sol ution of hydroxypropylcellééose (102.6 g) on it in
a fluid bed granul ator (nmanufacttured by Powrex Corp.,
Model : FD-5S) to 25obtain pioglitazone
hydr ochl ori de-cont ai ni ng granul ated WO
2007/.072992PCT/ JP20061326169_53 powder coate i th
IFAOUIEEOK AN IR THE & t?%‘gﬁrgﬁ‘gﬁ%&ed Bg\‘fﬁér Ifgs 1) to
ubjected to size adjustnment. A part (3480 g) of the
ORESH: | Ryt QI =AMt eRYPERABLORASCFRBEAH LRI granulated
croscarnel |l ose sodium (109.2 g) and magnesi um stearate
Poreers gpatedodthith pgidslaxsazone® Part (23.18 g) of the
hydr ochl ori de-cont ai ni ng m xed powder. A m xture
repugitings tatdmExed 1pgyderactags iy gwgih croscarmellose
crystalline cellulose (1040 g) and anhydrous citric
sgcliigm( 69 .gr8was @gnanuiagtned iwn sreayiatg o Osdl9ft ion tof obtain
10 hydroxypropylcel |l ul ose (156 g), - -
. pPhotyipdooaey ayidsolcd 10104 -.cogt admd ngt mjilxeal cohaler(.208
g) in water (2600 g) on it in a fluid bed granul ator ]
( mantheac puoed iy zBowr éx dZargh.l,o ribidelconEBimSngA niardd gfowder
the resulting granul ated powder was subjected to size
(@agjousigrehud pathieRang) tofe 1dmbpirdsid-tdoditaining mixed
Si ze-adj usted powder was m xed with croscarnell ose
poadiedtm (1226 @) abdtRagRes i skeapate 1( 6/e e OrohPressed in
‘obtain sinvastatin-containing m xed powder.

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

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

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

- a multilayer tablet containing 45 mg of pioglitazone and 4

mg of glimepiride per tablet.

.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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The pioglitazone hydrochl ori de-containing mxed powder
(180 ng) and the sinvastatin-containing m xed powder
w@ 300/02092 ng) were conpressed in the form of |eai/R0e/326169
at a tableting pressure of 17.7 kN punch (13.5x8.5 mm
obl ong shape) using a rotary %gbleting machi ne
(manuf actured by Ki kusui Sei sakusho Ltd., Model: AQUA
08242L2J1) to obtain a nultilayer tablet. WO '
2007/ 072992PCT/ JP20061326169 54 Exanple 9 A
m xture of pioglitazone hydrochl oride (20390 Q)
PG d&RReINCo ¥ ORI AT ASFTE Pt 2dmd N GHgEE. eSS -g)
was granul ated by spraying 27920 g of an aqueous
sol utfiihen PéH IERHBEy BYSHR A Quil s E P96 g9 gH-¥ad jppwder
a fluid bed granul ator (manufactured by Powex Corp.,
(M5de g )\WEBUE0 L tRHG e AN ithe @rldmaritedimmidra g mixed
then granul ated by spraying a part (74120 g) of a
s{ 1090 obgai wéd ddynedi sper Exagprlactlosee¥d 8Z20pgesisped in
75293 g of an aqueous 10 sol ution of
thyed rioxypropylenl hateset( 078alg)leoingt prasautkuiod bigd kN/cm?
granul at or (manufactured by Pow ex Corp., Model:
(BEG 6fh¢t of Db -af dcdd 0GliidAzZ@BReled edge) using Autograph
hydr ochl ori de- cont ai ni ng granul ated powder coated wth ,
(maet@setulkel Yyzeswimadpartopd. | hBodestl RGRGOKN) to obtain
granul at ed powder was adjusted. A part 15 (66050 g) of
at i 1residyid Mo 88 Ze- aslhvisd 861 96 ansl aged fpewden iwasone and 4
m xed with croscarnell ose sodium (2075 g) and
miRGresi1yMettigaiRl 2 3P, to obtain pioglitazone
“Rydr ochl ori de-contai ning m xed powder. Qi nepiride
(1982 g) was dispersed and suspended in 20 45000 g of
~an aqueous sol ution of hydroxypropyl cellulose (2250 g)
E%%ﬁlﬁ@e% m xed with 6750 g of an aqueous 20 (ww) %
ol ysorbate 80 solution. A part (48380 g) of the

Lt . : : . .
¢ oon atlee SRR ARl BN L o,

. c((:rrerogncgalfr%ieﬁl}%gs ngig%%%el)ﬁi%%ﬂgu)l darp.gd lgcxrc%%%leat 9148.9 g) waé
2007/.072992PCT/ JP200613 55 ., Model : WBG:; 60)..
GHRSWUPSE % RFEYOT0t e T douft P 37 ducous 1iehon or

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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granul at ed powder was adjusted. A part- (63840 g) of
the resul tingsi ze-adj ust edpowder wasm xedw t h

waeemsoavpe! | ose sodi um (4320 g), crystalline cedi/s206@326169

(3600 5g) and nagnesium stearate (240 g) to obtain

gl i mepiride- containing mxed powder. The pioglitazone
"hydr ochl ori de-contai ni ng m xedl powder (120 ng) and the

gl i mepiride-containing m xed powder (180 ny)

were conpressed in the formof |amnate at a tableting
10pressure of 0.8 KN punch for the first |layer and a
hygloshileg ifeesonite 16 N0 4 Xed PevEe F-or t he second

l ayer (9.0 nm convex-faced) using a rotary tableting
machiThe Eregdiderzened hivd nadbdouidSeicsakiasiing na duixed powder

Model : AQUA 08242L2J1) to obtain a nultilayer
(86l eg)cohuai wbtg 136 drgnib dhepicdginieraizortes -avh th img.rgf mixed
glimepiride per tablet. Exanple 10 A m xture of

ppiwvdglri t @B8hemdy dobtlalioriddeirf 20330pde, Icrwscar nehbesesed in
sodi um (2706 g) and | actose (30520 g) was 20

theamdmat esif byamprayengt2202@algl of imn pgEeeUBeS@IUtIDMNKN/cm?
of hydroxypropyl cellulose (1396 g) onit in a fluid

(loed grapul ator- {ardnif 3Gt edekik 1BaW 8460 Pusidddelytograph
W5G- 60). The resulting granul ated powder was then

(@hanthatedeby SPrayingdauPatdri 7412028k Ofan®: AG-50kN) to
suspensi on obtal ned by

obtain a multilayer tablet containing 45 mg of pioglitazone

and 4 mg of glimepiride per tablet.

Example 6

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

compressed in the form of laminate at a tableting pressure

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

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

of pioglitazone and 2 mg of glimepiride per tablet.

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

croscarmellose sodium (18 - g) and lactose (231.3 g) was
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25di spersing |l actose (18720 g) in 75293 g of an

aqueous WD 2007/ 072992PCT/ JP20061326169 56 sol uti on
w@boohyrwexypr opyl cel l ul ose (1973 g) on it in apdmirbobEste169

granul at or (manufactured by Pow ex Corp., Model:

W5G 60) to obtain pioglitazong .

hydr ochl ori de- cont ai ni ng gran tat ed powder coated with

| actose. The size of a part 5 of the resulting

granul ated powder was adjusted. A part (11588 g) of

the resul si ze- adj us gran ated powder was

IR A ngs%pa% 508000 it 588 FIER TmgRastanp of

Stearate %%dﬁﬁéibtaln pIO l'itazonge

ek i ke S§ ng{ i pGRderit 1080 i népi flgdd bed
red ferric oxide O 024 g) and yellow ferric

AP E007 SME L hRT EaarS p s oHRR o e dPHeaT0 ThE-1)

of an aqueous sol ution of hydroxypropylcellulose (13.5

T§e angsthehangi xeRwWiated gofden apfeoliseno guanydeted by

Pol ysorbate 80 sol ution. The resulting m xture sol ution

SPRRYS Ngr &nusoesd) sy s pda impd thyordisspsaine lofctose (96 g)

| actose (266.7 g) and crystalline cellulose (120 g) in

ila B388i.@ lged fgrean@aateou s reriufEciruratl Hyyd RowmeoGorge ] lulose

Model : LAB-1). A part (383.64 g) of the granul ated )

(1Powder) tdmsivbtiai mred Waisd nbaedgwehhlatoscammhifeastured by

sodium (25.97 g), crystalline 20cel lul ose (21.64 g)

Pamd e¥agesipum stvealedt:e CRESN)g) 40 d¥tadih a pioglitazone

gl i mepi ri de-containing m xed powder. The pioglitazone

hipsdioeenloatideeceotlainlingg g xeth poveler ©34@8epy) RBdedhe with

~glimepiride-containing m xed powder (80 ny)

1Rt seQNMPr egsetdhditide for mnef Fawh nat gy at;ranhqalt%tdl bwder
. 25pressure of 1.4 kN punch for the first layer and a
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



10

15

20

25

57 tableting pressure of 6.4 kN punch for the second
layer (8.0 mm¥) flat-faced with bevel ed edge) using a

wo gdoanyedabl eti ng machi ne (manufactured by Ki KeSDIP2006/326169

Sei sakusho Ltd., trade nane: AQUARI US 0512LD2AX) to -
obtain a nultilayer 5tablet containing 30 ng of
pi oglitazone and 3 ng of glin®piride per tablet.
Exanpl e 11 The pioglitazone hydrochl ori de-contai ni ng

" mixed powder 10 (80 ng) obtained in Exanple 7 and the

gl i mepi ri decont ai ni ng m xed powder (133 ng) obtained
megneedngl &t fadte ([dorfprags e dlataime qlelmﬂmfrwﬁnmteamlng
at a tableting pressure of 10 kN cn2 (8.0 nmm%)

miggd Paes¢ra t h bevel ed edge) using Autograph ~

(manuf actured by Shimadzu Corp., 15Model: AG 50kN) to

obt aiThea pafaliiltaene abyeérocbhoaidengonbamgedf mixed powder
pi oglitazone and 4 ng of glinepiride per tablet.
(BOnpay)atarne Exanpl émépAr izt aoetefinphoghikazZomewder (80mg)
hydrochl oride (29.75 kg), 20 carnellose cal cium (3. 24

wiegk ancdmpactese (i68. Thekgjomms ofr anuhatietke byatspaatiardleting
45 kg of an aqueous sol ution of hydroxypropylcellul ose
pestuke) @F i f.in an/puindrbed ogr antat @idgmnulaeiur %Chd a
by Powrex Corp., Mdel: STRE-M . Three batches (313.2

th@) e@fi nigh f@§yuiéng>fgr@nml m@uﬁ@mefo%wee BLX8Hd layer
with carnell ose calcium (9.72 kg and rragneS| um WO

9097/ %%99§Fg1§5888g13@§ 1er2 tichine

obt ai n:pioglitazone hydroc o}ﬁ$0r| de- cont a| n| ng m X
E%W%%%ctured 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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The pioglitazone hydrochl ori de-containing mxed powder
(180 ng) thus obtained and the glinepiride-containing
worReed729%2 powder (180 ng) obtai ned i n Exanpl e BCT@r2006/326169
conpressed in the formof |amnate at a tableting
pressure of 10 kN cnR2 (95 nn1gi) flat-faced with
bevel ed edge) using Autograph”’{mnufactured by
Shi madzu Sei sakusho Corp., Mdel: AG 50kN) to obtain a
mul til ayer tablet. 10 Conparative Exanple 2 A
m xture of pioglitazopne hydrochl gride (99.2 g&, ,
POMNGE&ar FBPIL68e Yob und489%e ) afd PA&tosef(1%4ae g gpsulting
was %ranulated by spraying 136.2 g of an aqueous .
IEGINYliad o POWES Th ydro GRSk I IUIDE (6 IgEtgerdn i tA part
in a fluid bed granul ator (manufactured by Pow ex _
(Gd8P. ,INbaél :theapreFulThegr sdwleriady U§itasul reede powder mixed
was then granul ated by spraying a solution of sucrose
wirh @y asearseld ofcofs oghi g uedfs sl utdngh igfgnesium stearate
hydr oxypr opyl cel l ul.ose (7.59 g) on it 20in a fluid bed
(d0amul ai ortqd nebtbant upedgbiytFoenex IGamchlvbdiele-containing
LAB-1) to obtain pioglitazone hydrochl ori de-contai ni ng
- mgma@au fatveld rpowder coated with sucrose. A part (23.18
g) of the resulting granul ated powder was-m xed with ’
croseamiBljurse ¢ods L4t 428n g) 52pd1 mggnesiadioskeazai s qg),
25(0.096 g) to obtain pioglitazone :
chy@reahliok desToNt @@ NQOMO g) and anhydrous citric acid
2007/ 072992PCT/ JP20061326169 59 mi xed powder .
(Bse pgpgl tha@zongrgﬁfm@@@aorluiﬁ- coptaiinhgy i xedopaweler of
(180 ng) thus obtained and the glinepiride-containing
h ek yRRWEEN 18 11mbe Obi 8k ne%q | nbgﬂt‘fﬁﬂp%@réx%ﬁ§sole (1.04
~Conpréssed’in 5 the formof lamnate at a tableting
r r 1 5 - = f it h Cros
ggeggﬁgéﬁ% 1 ngg%8f2(§88 ggﬂﬁiQ Jéégr ﬁﬁQQJﬁ%} on 1t 'in a

ge) using Autogr manuf act ur ed
. . _ c . .
SO S5 AENG, CBlncAbAoo ASOKI ocOal ces.

S

i Qglii tazgne _hydrochl oti de- cont.ai ni ng _m _xed,powder :
: E?]% )I’Tg) %Jt%?%gd Olpn %gie resu tlrg(a rlaél av‘\c,aed powder was

nmparative
SRR 2 HRtLep o1 0BRGN 1p S olhel B e
r%%ulting 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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Conpar ati ve Exanple 4 The pioglitazone
hydr ochl ori de- cont ai ni ng m xed powder (120 ny)

w@bdoaioreek i N Conparati ve Exanple | was conpr eSBEDJP2006/326169

using a rotary tableting machine to obtain a tablet
20containing 30 ng of pioglitazone per tablet. Test

Exanpl e 1 Di ssol uti®h of pioglitazone

hydrochl oride fromthe tablets of Exanples 1 to 7, 9

and 10 and Conparative 25Exanples 1, 3 and 4 was

tested by a paddle nethod (75 rpn) = WO

EZe0PA672992PCT/ JP20061326169 60 using 900 nL of a 0.3

M hydrochl oric aci d/ potassium chloride buffer (37C, gH
2.0) A Rasytusearef smowgliltapasice hydrachrapréde, (4@320 g),
average dissolution rate of 6 tablets is shown.
cBpFablraelloBessepdituron (2406 (P ehdpilagltiosgzonz0460 g) was
hydrochl ori de 15m n 20m n

granulated by spraying 27920 g of an aqueous solution of

hydroxYpropylcellulose (1396 g) on it in a fluid bed
granulator (manufactured by Powrex Corn., Model:_WéG—60);
The resulting granulated powder was .then granulated by
spraying a part - (74120 g) of a suspension obtained by
dispersing lactose (18720 g) 1in 75293 g of an aqueous

solution of 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

'was mixed with croscarmellose sodium (2075 g) and magnesium

stearate ,(273'6 g)- to obtain pioglitazone hydrochloride—
containing mixed powder. |

Glimepiride (1982 g) was dispersed and suspended in
45000 g of an aqueous solution of hydroxypropylcellulose

(2250 g) and then mixed with 6750 g of an aqueous 20 (w/w)%

Polysorbate 80 solution. A part (48380 g) of the

resulting mixture solution was granulated by spraying it on
a mixture of lactose (46550 g) and crystalline cellulose

(20250 g) in a fluid bed granulator (manufactured by Powrex
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30m n 45m n Conparative Exanple 1 30 42 76 91
Conparative Exanple 3 99 99 100 100 Conparative

wdx@mpt®ee2 100 100 101 101 PCT/JP2006/326169

55

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

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

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

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

tableting pressure of 10.4 kN/punch for the second layer

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

of pioglitazone and 4 mg of glimépiride per tablet.

Example 10

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

dispersing lactose (18720 g) in 75293 g of ‘an aqueous
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Exanple 1 99 101 101 101 Exanple 2 100 101 101 100
Exanpl e 3 101 101 101 101 Exanple 4 98

WO 2007/072992 PCT/JP2006/326169
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solution of hydroxypropylcellulose (1973 q) on it in a
fluid bed granulator (manufactured by Powrex Corp., Model:
WSG-60) to obtain pioglitazone hydrochloride-containing
grahulated powder coated with lactose. The size of a part
of the'resultiﬁg granulated powder was adjusted. A part
(11588 g) of the resulting size-adjﬁsted granulated:powder
was mixed with croscarmellose sodium'(364‘g) and magnesium
stearate (48 g) to_.obtain :pioglitazoﬁe hydrochloride-
containing mixed powder.

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

yellow ferric oxide (0.072 g) were dispersed and suspended

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

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

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

glimepiride per tablet.

Example 11

The pioglitazone hydrochloride-containing mixed powder
(80 mg) obtained in Example 7 and the glimepiride-
containing 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 Autograph (manufactured by Shimadzu Corp.,
Model: AG-50KkN) to obtain a multilayer tablet containing 15

mg of piloglitazone 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 kg) was
granulated by spraying 45 kg of an aqueoﬁs solution of
hydroxypropylcellulose (2.7 kg) on it in a fluid bed
granulator (manufactured by Powrex Corp., Model: STRE-M).
Three batches (313.2 kg) of the resulting granulated powder

were mixed with carmellose calcium (9.72 kg) and magnesium
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107 As shown in Table 1, the solid preparation
w@boormepr esent i nvention was excellent in di SBOI/M206826169

property of an insulin sensitizer (pioglitazone
hydrochl ori de). The 10 solidfﬁéeparation of the

present invention al so exhibited dissol ution behavi or

of an insulin sensitizer simlar to dissolution
behavi or of an insulin sensitizer from"a solid

SGESBaL2LL PN, S0 19 %0 LOSYLI O SRS W ZEL B o
cgégggk?%gsmiiggdp%%derwo 2007/O72992PCT/JP20061326169

The pioglitazone hydrochloride-containing mixed powder
(180 mg) thus obtained and the glimepiride-containing mixed
powder'(180 mg) obtained in Example 1 weré compressed in
the form of laminate at a tableting pressure of 10 kN/cm?
(9.5 mmé 'flat—faced with beveled édée) using Autograph’
(manufa;tured by Shimadzu Seisékusho Corp., Model: AG-50kN)

to obtain a multilayer tablet.

'Comparétive Example 2

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

hydroxypropylcellulose (6.81 gj on it in. a fluid bed

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

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

(0.096 g) to obtain pioglitazone hydrochloride-containing
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61 Test Exanple 2 Di ssol ution of pioglitazone
hydrochl oride fromthe tablet of Exanple 2 was tested
whyooopasdl e met hod (75 rpm) using 900 nL of aPOI/Br2H6/326169
hydrochl ori c acid/ potassium 5 chloride buffer (37C, -
pH 2.0) after the tabl et vvascgéored in a sealed
colorl ess glass bottle at 40 or 1 nonth. Results are
shown in Table 2. In Table 2, 'the average' dissol ution
rate of 6 tablets is shown. [Table 2] 10D ssol ution
rate %% of pioglitazone hydrochloride 15mn 20m n
M 5Ch PASAST I nitial value 99 100 100 100 Afterstorage

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

to obtain a multilayer tablet.

Comparative Example 3
The pioglitazone hydrochloride-containing mixed powder

(180 mg) obtained in Comparative Example 1 was compressed

. using ,a rotary tableting machine to obtain a tablet

containing 45 mg of pioglitazone per tablet.

'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)
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Exanpl e 2 forlnont hat 40C 99 99 100 100 As
shown in Table 2 the solid preparation of the present

wo pentioon was excel l ent in dissolution stabilPeyirEDos26169
insulin sensitizer (pioglitazone hydrochloride):. That
is, a change with tine in dis&&lution of an insulin
15sensiti.zer (pioglitazone hydrochloride) fromthe
solid preparation of the present invention was not
observed. Industrial Applicability ' The solid

preparation of the present inventjon.is 20useful as a
u&F&Het%@%r i 7 adent -@nd M h&YITRE T 1% éfeaﬁhﬂﬁaSSlum
in dissolution property of an insuliq_sensitizer. 62
céggpwge buffer (37°C, pH 2.0). Results are shown .in Table
1. In Table 1, the average dissolution rate of 6 tablets
is shown.

[Table 1]

Dissolution rate (%) of pioglitazone.hydrochloride_

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

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

and 4).
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1. A solid preparation conprising the follow ng part

(1) and part (2): 5(1) a part containing coated
w@a0otiordees i n which the particles containing PCT/JP2006/326169

pi oglitazone or a salt thereof are coated with l'actose

or a sugar alcohol; and (2) a_part contai ning

gl i mepiride. 2. The so?fd preparati on according

to claim1, which 10is a tablet. 3. The solid

preparation according to claim2, which is a

[ ti|ayer, taplet. 4. The solid preparation

ﬂ%é&NQﬁéﬁflﬁb%blain1l, wherein the part (1) is a part

contai ning coated particles 15in whjch the_particles

Cont MR Brgt) | PasoRboBT Lhazane  ( REMEOFTMPE. dpat baon  the

wi th | act ose. 5. The solid preparation

tad@tdidy BRI nd Washereradt RE paPRd@se imetdqsar¢7S rem)
containing glinepiride and a surfactant. 206.The solid
ysriegar &4%n mcc@fdi iy o Tl 8 myAgREHG T ¢ heacid/potassium
surfactant is Polysorbate 80. 7.The solid preparation
qmigmﬂﬁaupqﬁfqﬁ;ﬂQHﬁg, pH 2.0) after the tablet was stored
in a.seaied colorless glass bottle at 40°C for 1 month.
Results are shown in Table 2. In Table 2, the average’
dissolution rate of 6 tablets is shown.

[Table 2]

Dissolution'rate (%) of pioglitazone hydrochloride

" T15min | 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 serisitizer (pioglitazone hydrochloride). That
is, a change with time in dissolution of an insulin
éensitizér (piogiitézone hydrochloride) from the spiid

preparation of the present invention was not observed.

Industrial Applicability
The solid preparation of the present invention is
useful as a diabetic treating agent and the like and is

excellent in dissolution property of an insulin sensitizer.
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wherein the anount of |actose or a sugar al coho

coating the particle containing pioglitazone or a salt
thereof is 5 25to 50 parts by wei ght based on 100

parts by weight of the 63 particle. 8. The

solid preparation according to®élaim1, whichis a

nmul til ayer tablet obtained by tableting the part (1)

5and the part (2) in the formof |am nate. 9.

The solid preparation accordin% to claima8, wherein

the tableting pressure for £RBLM&rt (1) or part (2)

tableted first is 60% or |less of the tableting

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

1010. The solid preparation according to claim]1, .

wher ei 1. t heA "sobi@dopeparat ton | covpi thinhetparfetleying part
cont ai ni ng pioglitazone or a salt thereof are coated

W1i)h dmdteset ot2sugar al cohol” are a granul ated

mat eri al obtai ned by granul ating pioglitazone or a

salt t[eyeaf ,paaft 166xEapheny avdtadisant bglemnt ini twhicch the
di spersion of a binder and | actose or a sugar al coho

| Pa Pt @] ¥€Nlcontaininkl. p78§180hkdnpr epar at isalt thereof are
according to claiml, mﬁerein the "coated particles in

“ﬁé&@e&hﬁi@ﬁr1£8£§§eP@Ftéi@ﬁ?&rpéD@bhbﬁzoaﬁdor a salt
thereof are coated with 20 Tactose or sugar al cohol™

are a gﬁ?”&'ﬁéﬁé EaﬁféiﬁingbéﬁiﬁégiPngranulating

pi oglitazone or a salt thereof, an excipient and a

diSintfgran&héeggfyﬁig%%¥%¥%ﬁboﬁ 4:88888h8Nc8f cBaim 1, which

bi nder®in a 'sol ven I spersion of a binder and

Ifgtgsgagieg.sugar al cohol in a solvent.

3. The solid preparation according to claim 2, which
is a multilayer tablet.

4. The solid preparation according to claim 1,
wherein the part (1) is a part containing coated particles
in which the particles containing pioglitazone or a salt
thereof are coated with lactose.

5. The solid preparation according to claim 1,
wherein the part (2) is a part containing glimepiride and a
surfactant.

6. The solid preparation according to claim 5,
wherein the surfactant is Polysorbate 80.

7. The solid preparation according to claim 1,
wherein the amount of lactose or a sugar alcohol coating
the particle containing pioglitazone or a salt thereof is 5

to 50 parts by weight based on 100 parts by weight of the
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64 12. The solid preparation according to claim
1, wherein the part (2) is a granulated nateri al
obt ai ned by granul ating an excipient with a di spersion
of glinepiride, 5a surfactant, a coloring agent and a

bi nder in a solvent. d8. The solid preparation
according to claim 12, wherein the excipient is
| actose or crystalline cellulose. 14. The solid

preparation according to claim12, wherein the

surfactant is Pol ysorbate 80. 1015. The solid

preparation according to claim 12, wherein the binder
pas-thydeaxypr opyl cel I ul ose. 16. The solid

preparation according to claim12, wherein the solvent

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

9. The solid preparation according to claim 8,
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 (1) tableted next.

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

11. The solid preparation according to claim 1,
wherein the “coated particles in which the particles
containing pioglitazone or a salt thereof are coated with
lactose or sugar alcohol” are a granulated material
obtained by granulating pioglitazone or a salt thereof, an
excipient and a disintegrant sequentially with a dispersion

of a binder in a solvent, and a dispersion of a binder and

lactose or a sugar alcohol in a solvent.
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12. The solid preparation according to claim 1,
wherein the part (2) is a granulated material obtained by
granulating an excipient with a dispersion of glimepiride,
a surfactant, a coloring agent and a binder in a solvent.

13. The solid preparation according to claim 12,
wherein the excipient is lactose or crystalline cellulose.

14. The solid preparation according to claim 12,
wherein the surfactant is Polysorbate 80.

15. The solid preparation according to claim 12,
wherein the binder is hydroxypropylcellulose.

16. The solid preparation according to claim 12,

wherein the solvent is water.
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