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DESCRI PTI ON  SOLI D PREPARATI ON Techni cal Field The
present invention relates to a solid 5 preparation
conprising an insulin sensitizer and an active

i ngredi ent (except insulipEfdgiprionNs). Which is
useful as a therapeutic drug for diabetes and the
i ke. Background Art TSOLIDarRRERARAFIIONM ng reports

on preparations 10 containin L.asyljn sensitizer
such as a thiazolidi ne&@ﬁ%g‘?@ft lﬁ-gelliidfe_ and an
active tRQr ¢dent (EXGRRIidIPULENa%RRSIHd Z8r §H1il) A

pharmaceuti cal agent containing an insulin sensitizer
ipremabahavnocomphi ai ngeast bmeubdnbeernsbhizes apd an

a- gl ucosidase j.nhibitor, an al dose.reduct . . .
Sl S of noxest gt hevosh AT ROAHHTE agEg) gparmicn 1o

weufiel ags bnhikdtdpeundill Bi¢ £oFPAiIHbetes LBhd the like.
cat abol i sm enhancer and an angl ot ensi n converti ng
enzynme inhibitor (EP74%&¢kgropRd)ARtphar naceuti cal

conposi tion contai ning i psul.in LLizer :
bi guani (LJlJélearn? i%§%e?g%yc€°glr%§§gégntre§ﬁ%§%£ 65 preparations
Raltereihgcal Virneekphablem it t ter EWRIB/LT684,

US2002/ 0004515A). 3) A pharmaceutical conposition .
&&vitaa ot hgiaedd ang 28Ai dihrfedt bhe, 2fg: fdr AGLLve ingredient

Ok | aal; ically acceptable
Eﬁgégé% %Fggé?ﬁpt enB?%ﬁazo 1 'di nedi one is formul at ed

UQOIA tphiea smatece: idda 1l megkartnigotyaiodhigrardeinsulin

W01/ 35940).. 4) A pharmaceutigcal c osi tion
SR b PBFa 180 THTIBEBRF AP B, kol rone member from

Aydrpch] 9Ebde sk ai nphBiARGEUtdsabhnaccepé@bbease
carrier, wherein the thiazolidinedione and netformn

Hydrideihtori de &riguarigect iavelitatiBpecs@pund, a squalene
e TR RAFALE, SRR A eep
datsdbd B¥YSh enhancer and an angiotensin converting enzyme
inhibitor (EP749751A).

2) A pharmaceutical composition containing an insulin
sensitizer, a biguanide antihyperglycaemic agent and a
pharmaceutically acceptable carrier (W098/57634,
UsS2002/00045154) .

3) A pharmaceutical composition containing a
thiazolidinedione, metformin hydrochloride and a
pharmaceutically acceptable carrier, wherein the
thiazolidinedione is formulated upon the surface of
metformin hydrochloride (WO001/35940).

4) A pharmaceutical composition containing a
thiazolidinedione, metformin hydrochloride and a
pharmaceutically acceptable carrier, wherein the
thiazolidinedione and metformin hydrochloride are
respectively dispersed in pharmaceutically acceptable

carriers of their own (WO001/35941).
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cont ai ni ng pi oglitazone hydrochl oride or a
phar maceutically acceptable salt thereof as an active
ingredient, and (b) a core containing a biguanide as

%ﬂ 5Aa8£>5:¥eflol}gr{1.fijé€gg %%p??sfﬁ | east 2 PPEERON Qfer
tthe ""core’i S énclosée By sal |rs? l"ayer
@4 BRBRG) pifhg Bitappas tydréehlbrdaid ngr daabet es,
whi ch contains an insulin sensitizer and a

PR ThaBBETA Caddt 2FCBPEEbIE S A YB0SPeRRSS  250an active
?tnsggzlé’éféﬁt()f e [Hyeqt i@t NeoRESIBAMG WP §ABNAIIE as an

roviding a solid preparation conprising an
iantiilve $rpotieldizeait andhareiactavelengredi artiégoemt the
insulin sensitizers), which is useful

. : as
CRdreapktit PRCAOREY oPY dPafet &L 2hl LAY ST kg_?‘l%_léﬁam’-
Wi G & SmBHRE I i¥n | Fo Pl ERVALI AP GhALRYA ] SkhEeh Tiltains

as content uniformty and dissolution property of the
iams uln su tensiseirzelt hndrt hadacn vantigiedieiic (2968t

[ | i it aration hardness and the
I‘ﬁ%&éﬂ%éggéesgﬁﬁﬂ&éﬁ%%s have found that a solid
20 preparation supesdDésiufteC BE ethel Xnfv@ntiyn of
insulin sensitizer and preparation hardness can be

obt ai ne@higy Prewentpisyias yon 3émsd 3F pEPYirddrg a solid
caont ai ni n i | 0. .sensi t. d Gl

PRSRAAhf ool 4 R1nBr Y LS P ALYy pnd an
dicHisrs | Ngghedi erpnpoegsept Thresi2bipr eserdi t hwensdr,s which is
have further studi ed based on this ng$ ng and, a%p% 1ik
ns@fiul 28npl &h&F aPRUBLESSRVT | TRENFAGR e TR 2P E, iR 11ke
BLESGAL LAV EL! IOh L1 8L CSn! Prlpdrafibh RIAPASELESEstics

avi ng a phase erein an ifnsulin 30 sensitizer and
ancictdwecongead amifexméty iarsdl dossodndiionepsppersy of
unifqrnh% di spersed,. and a h nggess gﬁ 100 to éOQQE (except
e i Bl 18 FEASA TR 8R4 et ar dF & i IS p

WARKAI i t DERaG i e i 10T egir@Mar 5t Pohi Badlirless 2aBd Wk like.
solid preparation of the aforenentioned 2), wherein ‘
t he bi gFhei ¢résentt ioventowsr beeorfaend that a solid

preparation superior in content uniformity of insulin
sensitizer and preparation hardness can be obtained by,
when producing a solid preparation containing an insulin
sensitizer and an active ingredient (except insulin
sensitizers), uniformly dispersing both components. The
present inventors have further studied based on this
finding and, as a result, completed the present
invention.

That is, the present invention relates to
1) a solid preparation having a phase wherein an insulin
sensitizer and an active ingredient (except insulin
sensitizers) are uniformly dispersed, and a hardness of
100 to 400N;
2) the solid preparation of the aforementioned 1),

wherein the active ingredient is a biguanide;

2
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4) a solid preparation having a phase wherein an
insulin sensitizer and an active ingredi ent (except
insulin 5 sensitizers) having a ratio of median size-

ther@pd £81ildNerBshpRcloke A EREJalfdTdnen 6E6akRY 297,
of 0.5 to 15 are'unifornly dispersed; 5) the solid
mitece B | bheob itcheami deedsnmenbornin hydreshlepdde;

tive ingredient is, a biguanide;_ 10,6) .t k . .
Bemrar ER Brnr o Dol e opr e draf B fl, an insulin
RicGHant ffe S aRE T Nh BLAYdr aghypeddent/)(exksoptdinsulin
preparation having a phase wherein an insulin
sersd it zzerand hav ey e riatgre® Enneddrgeptizastihprect to

nsitizers) are uniform.y .di e
IS LAY o3 O Fale AU PP R el aar o0 060 =0 20
QY aivii Pbradly didpetban ;6% 8) the solid preparation
of the aforenentioned 7), wherein the active

Bigridir enplid pusRpmatden Of tHeesafiod sHeiphd aRrGn 4d-
WARALE ERS aaa ) g TUANIHE Tl € el de 1 o

Bavitige asphase pregser atdon ioSuthe sfogiemerctiandda®) ,

vitge aspbae puhgsratdon jaSuthe adozian 1a)
A 1B BRSO LR A TR EMAT AT GRkohaR

39%%ﬁséffdi?%@ﬂ5}§€féhthQ¥iﬁ§ At pB@sd Wwdt€ini Bnd insulin

di'ssolution test according to a Paddle Method using a
syeorsoict] ve rcaad drpoiativemingtedidathbufexgeppHinsglin

as a test solution at,370C. 50,..r 11) the;sol|j s
SRS LTSRS it L B SAEPIbpeY ad iher e LR ofifd cent
3¢t ivpri HPEedi @ tife 2i REAUAMH dend2k ikke sdntent of not
preparati on of the aforenentioned 11), wherein the
piogpeartilen i §%net f ormi n hydrochloride; 13) a solid

B arain sPFa8 Hrahdr ORRR, W i nr B Rgn R 0Res 10

waldre 0f Rdi artdive ihgredido: the aediigua zde; of
sai d pioglitazone hydrochloride of 0.5 to 15 are
ani fdreri so didporenpration of the aforementioned 8),

wherein the biguanide is metformin hydrochloride;

10) a solid preparation having a phase wherein an
insulin sensitizer and an active ingredient (except
insulin sensitizers) are uniformly dispersed, which
elutes out not less than 70% of the insulin sensitizer
at 30 min after in a dissolution test according to a
Paddle Method using a hydrochloric acid-potassium
chloride buffer (pH 2.0) as a test solution at 37°C, 50
rpm;

11) the solid preparation of the aforementioned 10),
wherein the active ingredient is a biguanide;

12) the solid preparation of the aforementioned 11),
wherein the biguanide is metformin hydrochloride;

13) a solid preparation having a phase wherein

pioglitazone hydrochloride and metformin hydrochloride

3
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14) the solid preparation of the aforenmentioned 13),

5 which is filmcoated; and the like. The insulin

sensitizer to be used in the present invention may be

3'@4/ gr ga%%]l{tlloca&falggag_aﬁxs d P09 @ﬁe’gte_of €86 Ot median size
amagéed InSuli'n receptor function and | nproves

oS a hdr pliogflaintezoAe apeldddlclexadel esf d3.b5hto 15 are
insulin 10 sensitizer, the foll owi ng conpounds and

SNYEOFRLY 6 SREFSBR i ment i oned:

%éfli (éo mﬁé%ﬂX&b@XBHHJPX¥LQeB@ﬂﬂeﬂ%ﬁtloned 13),

I'azo |d|ne general nane: pioglitazone)
&ﬂﬂ¢h[2s(ﬂuﬂhﬂcdhpgdudamﬁzmhao;ekboxylphenyl]nethy

1-5 2 _4- thlazo i, di nedi one ener al, nane:
1osiglipg§b in sens{klggr to be used in the present

QﬂﬂéhﬁgoﬁlH@yﬂﬁgmyﬁ9xﬁha%ﬂﬁﬁ$ﬁeythﬁﬁm@ﬂt2a§ long as it

thiazolidinediione (general nanme: netoglitazone);
Sestarels owlemlau%ezd)l 1msnlsr!ylm¢11yt9>r2fmm<yn Napzﬂ- improves

trif uoroneth benzyl benzan1 )
& % n%@ph |8g§£ﬁ examgies:% the insulin

)éle)rfgil@i%benz:\ﬂé lﬁ@maalmdj %r@pénﬂd@n%r{cﬂ TSa50%) thereof
FK-614; Tesaglltazar (AZ-242); Ragaglitazar (NN-622);

BRS- 1DB5RENtOROSIB16; CS-011; BM 13- 1258: LM 4156;
MBI, 1020 (LY SHIRIE I 0034 doh OV A -2, 4

mfﬁtlmd ob h@hﬁ@y&llﬁz@xagehﬁtrmt me? beﬁiyolggmytm ook 4- ;
phen utyrlc aci As the salt of the ove nti e
éoerléJ (BRADYHCH oY EAFLP YA RBHRHRE ¥ phgpKL{gethyl] -

§mésiﬂﬁ$£ égaﬁ%¥ﬁﬁ&néa§§eﬁ¥¥éf ¥hhB .0rngA &1 PR88one) ;
salts wt

inorganic a , salts wth organi c acid,
§al(t[® W 2hf basirotornzigl dky ) aif-meplthydddceatiey 1] k8, dan

ntj oned. ferabl exa | es t.he salts
AR G ket saﬁge%%%a%\?ﬂa’
BEW@5%(&&9xo%@¥é2811@9ha§ zq lbeﬂJd@ﬁhoxy N-[4-

kaline earth netals . 5 10 5 20

(trlfluoromethyl)benzyl]benzamlde (KRP-297) ,;
4-[{4-[2-(5-methyl-2-phenyloxazol-4-
yl)ethoxy]lbenzyl]isoxazolidine-3,5-dione (JTT-501);
FK-614; Tesaglitazar (AZ-242); Ragaglitazar (NN-622);
BMS-298585; ONO-5816; CS-011; BM-13-1258; LM-4156; MBX-

102; LY-519818; MX-6054; LY-510929; and (E)-4-[4-(5-

- methyl-2-phenyl-4-oxazolylmethoxy)benzyloxyimino]-4-

phenylbutyric acid.

As the salt of the above-mentioned compound,
pharmacologically acceptable salts such as salts with
inorganic base, salts with organic base, salts with
inorganic acid, salts with organic acid, salts with
basic or acidic amino acid and the like can be mentioned.

As preferable examples of the salts with inorganic
base, for example, salts with alkali metals (e.g. sodium,

potassium and the like), alkaline earth metals (e.g.




25 30 cal cium magnesium and the Iike), alum num
anmmoni um and the |ike can be nentioned. As preferable
exanples of the salts with organic base, for exanple,

A LS5 Yt i gﬁﬂaeﬁfmxhaghae hd rifk{ay',a@mﬁnimxw,dhﬂaonium and
pi col I ne, anol am ne et hano an1ne

ttheet hikel arinndye dne:ytlloln@dyl am ne,

di benzyl_et hyl epedi ari ne and t he kgke can b nentl

As pref BeafiEe EREAPLES SFanhtegarts e hs? &g & °rganlc

S fPSreéﬁ'gﬂgzﬂe sabhstW WY W OE pehledn Fl Afifle,

hydrobron1c aci nitric acid, sulfuric acid,
MnxﬁﬂhylamlwaAjRUM1dheeIlp@c@hnnbe edritd mobamine ,

reﬁg&gﬁﬁisexa Ies of ;4ﬁ§k¥%t g%rgéEXgiamlne, N N-

Hwﬂéﬂ%ypéﬁﬁ'ﬂédﬁdfbmiﬂgawdafﬁhé l@k@ldhﬁﬁbé mentioned.
tartaric acid, maleic acid, citric acid, succinic

acid, A8l Dreferabiet lewamplesnpé Adiel salts with inorganic

benzenesul f oni_c Cld t ol uene [ a

Fer ‘ca BeeﬁgﬁF’éﬁedsagg preqa1§%¥é9§§%hpq%€co$g%ﬁ
sgldrobtéhibasicdid A ierael @cids swafplrd.c satid, wphlosphoric
arginine, lysine, ornithine and the |ike can be

t Rd ldde p‘F%FeP&bF“@%@a‘h’bF@s of the salts
Wi th aC Ié??é¥%?ibdex géagﬁl%hﬁﬁﬁéftg”hqth organic

aspartlc a am c acl and e can
aemdcnﬁmh Ehamprﬁu|ma$essmmthﬂfosmpceh@wﬂﬂyacetlc acid,
% i tazone hydrochloride, r.oosiglitazone nal eate and
1

%woaﬁatlﬁaa%%r af PRegit FobPy G769 a25h8 -

hx@rt%cxfﬂ@raéﬁd Iaatﬂel@rsé@at I dMeP] EOlcildN0 NicBRhec acid,
kinds of the insulin sensitizers may be used at an

mppdeprad @t @, r aeithandhel frediian at @, obenzerniemul fanic acid,

senS|t|zer ref erab] m re preferab

B Ae eI EPes 45t duABR (A | hARF: Rosortd (TghFLpped-
pl ogl i t Agope dPEK e NEOEkdehp 1de BEditde dZPtof with basic
pi oglitazone hydrochloride is preferably 1-25 gm nore

phaher @stid - forgmxampiecubsaldits withhargdaigie, lysine,
ornithine and the like can be mentioned, and as
preferable examples of the salts with acidic amino acid,
for example, salts with aspartic acid, glutamic acid and
the like can be mentioned.

The insulin sensitizer is preferably pioglitazone
hydrochloride, rosiglitazone maleate and the like, and
particularly preferably pioglitazone hydrochloride.

In the present invention, two or more kinds of the
insulin sensitizers may be used at an appropriate ratio.
The median size of the insulin sensitizer is

preferably 1-100 pym, more preferably 1-70 pm.
Particulraly, when the insulin sensitizer is
pioglitazone hydrochloride, the median size of
pioglitazone hydrochloride is preferably 1-25 ym, more

preferably 2-21 pym. Particularly, by the use of
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5 pioglitazone hydrochl oride having a nedian size of 2

to 10 m a solid preparation superior in dissolution
property of pioglitazone hydrochl oride can be

?ﬁtofﬂsi‘ aF_ZER% RAYEs BRIbEARRS 4 ¢l gakl adwih@nsszze of 2 to
i's applied to an insulin sensitizer used as a .

dtantn nga sefdéd grépachudiony supetrier Zed pisgadution

obtained b ul verjzin a.m xed | verj ze rodu .
SRRy by e DAl 1 Ee Rnen pdRrchipYIdd ok B Ebtained.
and t herhigkgp St LAgnthe ¥ Pdystirer AN s afedotina ssindé dis

preparation) 10 for producing the solidcfreparation of
epp predeht annversubhn Benctifekzebr 45 RS n2df AT 10T

bppredehp amugmdbin be ' _
i R P e

Sulividr  DEnBr,0dUGHi PEd PLASRSS Hédt Peosiuidtd obtained by
preparation of the present 15 inventiogn, or during tqg
pudoesi pingr dogeihgr ¢ Wa tholan epFepacht orP2ft tpe like
r.Qduct i pn, t he e i f Leat,i . .
Bodifio FBg bEoUlfeR{ S Brotiaf "oF0H 3ol Y, bhEparation)
Eoude Pedh binegs tHe osolide pyrepat asian S®oHeehpresent
wei ght distribution or 20 nunber distributian. Thg . 14
ABFCRt 5P e cAR BEDRIAMRELS uShfy ML 3B EMA% OF an insulin
r t i b\ aPud8 tbatde dddgaLbitadn of
%g?ltvglhc egéj?stﬁlg?glﬁé?‘g% gggarﬁgtaus (e.qg., HeELOS&%ODOS )
(nsadel masensiariidexct andd thye SUWRATEGuUEiRYG thedprpduction

like. 25 the insulin_sensitizer hayi a ]
REMGRES 5P Be Hientd O BEGRE 245 OBy ahp i SrEbERE

OB €Cidh! Yoravaid Bbh etReOPEc €88 BE pidbetWing the solid
addition, fhe insulin sensitizer having a desired

pediraratzencadf ter apsodugtddited by pul verizing an
insulin_sensitizer haying a 30.] L an,.§Lz : :

{ ogot hofvitis B essRs BheerRcalitd b bl fedian size
cel Mdn5€e angarha dikesagenatnssadyvideer srude particles

pul verization is performed according to .a kﬂgmn . .
Faoio f 1e ngranerl escawpl 80% aafh et PniRLInE (hfkr ibution or

gh“befiéfgthUuéyngrm&ﬂékﬁedian size can be measured

using, for example, a known measurement device such as a

laser diffraction particle distribution apparatus (e.g.,
HELOS&RODOS (trade name, manufactured by SYMPATEC GmbH)
and the like.

As the insulin sensitizer having a desired median
size mentioned above, for example, a commercially
available product can be used. 1In addition, the insulin
sensitizer having a desired median size can be also
produced by pulverizing an insulin sensitizer having a
large median size together with an excipient such as
microcrystalline cellulose and the like as necessary.
Here, the pulverization is performed according to a
known method using, for example, a cutter mill, a hammer

mill, a jet mill and the like.

6



In particular, when a solid preparation is produced
using an insulin sensitizer having a weak binding
force and a conparatively |arge nedi an size, use of a

| arge amqunia pf 3 89l VammaHCh 3% 13 i pEgpaat idie Bs

l'ike, e may be desi gne achi eve
sfdducedt usp.rm_I,Jaamt insulldnmdnesss 1Ha\mzerha‘byn9‘ala| ngeak
he di an size an insulin sensitizer snal

BoRRES 2BRdRt FRBPARRRINELY Jares MRdipNe size. use

|o|f.kea begogeS aﬂmﬂ?\?e§§a@ﬂdzy’@i\9@s makes ids PPSEiBber @nd the
increase the 10 drug content of a solid preparation.

5 AsKey &hd mmgﬂlrkeemawuhﬁﬂdmaxgngdatﬁ%ﬁ¢@§evﬁe@Q£flClent
Size nmenti one ve, the dIS ersihility.t.here
eHRA TR SBudtr e S par BPHEIE or b MABIAY e ghBdian size
&P fﬁghahrﬂﬁ%éﬁsﬂei z @8 &ridBDe £0%e0fl dge t 8dunkd of
anmount, and particles of not |ess than 1000 gm are

esitist Heelsasuedt amre bhasemoand the tldke bBasames.
Ehriae SEarYs Wi O R TkeLTHGE Mo LRIMNN AFTIEALLERSY the

esent 1 nve era eutl

10 ggery scdpteditakat e, sbhesapasparageéohns for 20
di abetic conplications, therapeutic agents for

hyperl|ﬂﬁdéﬁ%tt%ﬁtﬂﬁf&%*%n%??élai%ﬁ% hayipgp&sidgsired
Lh gi?EeH ﬁ%@éatQUQUEH'Ehégﬁﬁgié¥§hﬁbflk&k%hereof

Can e menti one Se aCtIVG |ngred|ents may be
h@anEieEabaWWﬁngmtthampdmartacles of not more than 0.1

hi gh- nol ecul ar,- wej ght 25 proteln oI tide or
Y Ry S SRE 8 4 B b S B g ath B AR Fee B cotal

15 hmyﬁﬂkeninaaﬁé¥%fhi%§tBEedgttF@sgrtW@ﬁf1¢0@d mOfare
conponents at an appropriate ratio. Exanples of the

tmathnmdcaagamt;meedma@axﬁﬁ%lﬂﬁl@@@|ﬁﬁﬁ#lnam°unt”

preparati o ani,nmal suli_n 30 a

extract #$5h1 %Eiﬁﬁn&féﬁg %%eﬁgv(ﬁgg gﬁégghﬁgﬁh
b%@lﬁhﬁé?@&r &ld ¢ syathay agtk byrgeeelt cinvention,
engi neering techni ques using Escherichia coli_ or

yéagtapetzthé PRSIt S; f@Foﬁ&mhrﬁetQ$ ncthes@neutic agents for

o QAL BopgidieibiEs Tt dedr
h@g}nli@ﬂﬁéh@&e,aﬁmﬁbpﬁerten51ve agents, antiobesity
agents, diuretics, antithrombotic agents and the like
can be mentioned. These active ingredients may be a low-
molecular-weight compound, a high-molecular-weight

25 protein, polypeptide or antibody, a vaccine and the like.
The active ingredient may be a mixture of two or more
kinds of components at an appropriate ratio.

Examples of the therapeutic agents for diabetes

include insulin preparations (e.g., animal insulin

30 preparations extracted from the pancreas of bovine,
swine; human insulin preparations synthesized by genetic
engineering techniques using Escherichia coli or yeast;

zinc insulin; protamine zinc insulin; fragments or

derivatives of insulin (e.g., INS-1 etc.) and the like),

7
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mglitol, emglitate etc.), biguanide (e.g
phenformn, netformn, buformn, or a salt thereof

(e g., hydrochloride, fumarate, succinate) etc.),
14802 iRIE APRIVE S Jrsl fonyl ur Ifr8se, acarbose,
tol butam de, glibenciam de, gliclazide,

@mgﬂptomamamﬂglntazgmanq )acbngh@uﬂd@e(e g., phenformin,

opyr am epi ri de, i zi de buzole
Res PR R e Sen TR o 4 fot B FhidHaaf ul8 67
4R} $Eh S8kl d dr i Ra b RRELOfsu st Pnd te)C.dtc 1P, insulin
dlpeptldylpeptldase IV inhibitors (e.qg., NVP- DPP 278,

FRA0OT 2 JNBUREP- 198l fpAFA3Teas c (¥, 903 dyphPutamidey, |

%&%624&}“‘ S'Z%ibA%FgLi d-lécir 301{1%%5 %%@t?:?d? A t%Qaz’aml de,

Rt o e k B iefeC, )glpbmaplyqtawme Degﬂliﬁ&ghﬂt Bde, 151 ipizide,
inhibitors (e.g., vanadic acid etc.), Iuconeogene3|s

i zets e@c@n , gF9BagaA MR phBRFeSd N Hie b Rétdglinide
AHE éfc %%@h{trggsrh%@ WL So 9! BGRAN @@{:a??”' sts

etc. I um gl ucose cofransporter
|dﬂpéptbd§1beg;;débé095 mnhﬂblﬂersxdmﬂgw,oNVPh@PP 278,

t herapeutic _agents_for dlabetlc nﬁllﬁgglons |n%lu
ATaod0 r YR ROF 7 1P bi LBFLY e'geFC ol est3gont (e.g.,

enalyrssas, %W@@%?LA Z@:ﬁ,olwswb sEelgeshat ag-9677,
f1 darestat " ( SNK- 860 Cf- 112 ‘etc.), neurotrophlc

BM&-o'lr%GQQSQ AZNEQ 140- 8t cBDNF aamxcl}n a@qmbﬂdphim '
Ilon secretlon rs neur [

I T Sh B e e on BPORBIEY tealpe,hsphseale

WL/ HAEI2s( Qe .. , 4an561@ﬂéﬁiwh€ﬁh|» Zbluconeogene51s

2-methyl -1 -
&mhddz:ogqr;s 3 (.3 ( 2-9kY Apeime s phopylas@ zbrkiRAdors,

alfoste o prpara fe e, Tabighfors rgdiiutod dntagonises

A0 Xadd hE BEU TN ( mnaﬁygﬂmm i gothaerspslerter)
(ALT766), EXO 226 etc. % active oxygen scavengers
dahgbitersctee Jaci TelB9P &KF- kerebral vasodilators

(e.g., E%c%ﬂ{ﬂldee JEXIche! 'q}gperﬁe);t gnaa{a@élxggf gg‘rh%iabetic

t herapeuti c "agents” for |p|

HvbepQdA-d eflonsaded Nidei adde s ereducpeaeasirdtibjitors (e.g.,
PolATALM pAUALLY, zenarestat, zopolrestat,
minalrestat, fidarestat (SNK-860), CT-112 etc.),
neurotrophic factors (e.g., NGF, NT-3, BDNF etc.),
neurotrophin production-secretion promoters [e.g.,
neurotrophin production-secretion promoters described in
W001/14372 (e.g., 4-(4-chlorophenyl)-2-(2-methyl-1-
imidazolyl)-5-(3-(2-methylphenoxy)propyl)oxazole and the
like) ], PKC inhibitors (e.g., LY-333531 etc.), AGE
inhibitors (e.g., ALT946, pimagedine, pyratoxanthine, N-
phenacylthiazolium bromide (ALT766), EX0-226 etc.),
active oxygen scavengers (e.g., thioctic acid etc.) and

cerebral vasodilators (e.g., tiapride, mexiletine etc.).

Examples of the therapeutic agents for
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atorvastatin, fluvastatin, lipantil, cerivastatin,
itavastatin, ZD-4522, or their salts (e.g., sodium
salts, 5 calciumsalts, etc.), etc.), fibrate

GARPOLNES i Renfia iREIAWL MG cHRCUIIUBLSe inhibitors

bi'nifibrate, ciprofibrate, clinofibrate, clofibrate,
cleofg by i praciaktat bhi bisdtreyas tanohi, blatweg s gatfinbr ozi |,

nMMiN&ehirIHHM&_rm“imm” sinfibrate,. .
(T Y BF 2PE 81 5 LU ¥R 8 LRSI 101 LDAPAAGE (FRT DY ST TLn
(8 vasCQFRAUNGED dg80obI bedhy | RnMBO7LA 9234 (.., sodium salts,

1-[[ (3R 5S)-I-(3-acetoxy-2, 2-
diavkee hympsedytls) - 7o thl dr,0e5q .2, 3- Gibwatexygprreponds- ofe- 9. ,

- 1,2.3. 5-tetrahydro-4. I - : :
RYLRET DR S oo e I REAPZHA © BAhALIBEASe  AphRTpg ibTate,
IdINi b £ OpFalt@ 9.c 1 ¥ abirEithe, &fbBELbRiike #iLd), e@Bifdbrate,

20 25 30 exchange reS|nst§.g., col estyram ne etc.)
r

FresmiEbbratei,c qamf tbaerd lor mscoEifrata copbrifibrate,

i cerld tc.). iC I te
USELEbELRLE dims LOLL S CBABRLALE L PN P! 25k 1ene
Bxamh £5e ofi nhiid iatd + By per.igensi vyempoands ided citdebed in
angi ot ensi n converting enzyne inhibitors (e.aqg.
U 02 2 e or i | 1~ AI(@51A S b - 3R R ERs 22N

%@xg% .u7C It e [ 1) -2— -
ggr osar 3{’1?%3’ Ilgar7t aﬁ?gtsgﬁmszg(r%é%,élﬂr;nkéggladr’?%%f,lgﬁgl) 2-oxo
flasosy §aneetrahyd oat ¢ Urbantzagonasep ife 3y ,

e i P adin re. icaeaies S
SRR BT heP&Re T AL RET A58k thaRRaH ofderk: (ACAT
i ewGnomekaki Me lg. ,rlﬁgasiﬁﬁlﬁﬁ,nﬁlfﬂheiilﬁl)é?tét&;) , anion

clonidine and the |ike. Exanples of the antiobesity
sgeoltangecreddénsante opesi cp legty saméniengtoh. k heprobucol,

IR EInTE 4048 FRIT (koo FRALRALVATLEL s erc
denyIphet aghpen tazd Ndpl ankhestyd ps Dpanel .t nesoysterol, y-
cl obenzorex etc.), pancreatic |ipase inhibitors

peyganqk| ¢Ecal @tmé.) ythe3ladeni sts 9

Examples of the antihypertensive agents include
angiotensin converting enzyme inhibitors (e.g.,
captopril, enalapril, delapril etc.), angiotensin II
antagonists (e.g., candesartan cilexetil, losartan,
eprosartan; valsartan, telmisartan, irbesartan,
tasosartan etc.), calcium antagonists (e.g., manidipine,
nifedipine, nicardipine, amlodipine, efonidipine etc.),
potassium channel openers (e.g., levcromakalim, L-27152,
AL 0671, NIP-121 etc.), clonidine and the like.

Examples of the antiobesity agents include
antiobesity agents acting on the central nervous system
(e.g., dexfenfluramine, fenfluramine, phentermine,
sibutramine, amfepramone, dexamphetamine, mazindol,

phenylpropanolamine, clobenzorex etc.), pancreatic

lipase inhibitors (e.g., orlistat etc.), B3 agonists

9




(e.g., CL-316243, SR-58611-A UL-TG 307, SB-226552,

AJ- 9677, BMs-196085, AZ-40140 etc.), peptidic

anorexiants (e.g., leptin, CNTF (G liary Neurotropic

Fact or) C2h, ol ggy N agennst S;d£. 9sp-226552 . AJ-
Itlaér:ft#)'t fi g?" 3@'&8—%848&5%??;]) ghdgtghﬁ ﬁfg " Exanpl ees i
&f6 The BMBFanvians8 3 nchpndd X heve. ) Jepetitidies deogrexiants
sodiun1sglicylate and theqbrom ne, calciumsalicylate

dftt 9 heobPBiilfe &RTY, (ChildATe NpRERATARGRsIRELGE) etc.),
iy Bl i hagide, (05111 gRlQroei it azZk8e,- 15849
hydr ocﬁ;}f’%}:g{f(ﬁ.ﬁg&?ﬁ%}@h%gr ofﬁ%n%t hi g?in el, 9

ledrzy)l hyodochleorlaike azi de, penfl uti zi de,

pol yt hi azi de,  net hycl ot hi azi de etc.), nti al dost er one

br epar ab AP YEs goF Shie GhotseEake, ingfufecrenanine
Qletdva €87 BENTlL Jehydbatant 41 by 18ke bnd étBeobromine,
acetazol am de etc.), chl orobenzenesul f onam de

cedisdrem i 9ad icy lp te candr thlecdureminef edsi.de, thiazide
i ndapam de _etc.),_ azosem.de,. | sosorbi.de, _et.,acryni
REePRfEonf! 4o ponethiegidd o SuBneRei Y RkE,
kirieh xoomnkes iefz 1de, apydilcibet 6 ehageilde j ncl ude

20 heparin (e.g., heparin sodium hegari n cal ci um

Bycrsfkume sBdpghds c. enaxdtwrdrochlgrotkehd ai da .,

BRLETH AT £0E,) pofi  dRREY Nl ot Bediazide etc,
shalialakes térsnki ASEparaktieplsases . gat, eplpdymnolactone,

nont epl ase, pam teplase etc.), 25 platelet aggregation
FRREBIASF LN eSFC - ti CFIFPAPALS r%‘?xseﬁﬁaaiscfe,lgnh bitors
kl.gst,az0l e+ 2L BY lan; Bt §t,€.cHPeS ABH ARk e ¥l HFbnamid
gar%igrel a?e hydraocl‘r(;cf)%?]gge Ztc.c) and the Iei ke. Thenaml ©
reepegdnigerd det. g .except ornallidosensineifzerss)de  oibdapamide
gﬁed in the Er esent Lnvention,is preferabl

30 . .
§r Aot 7 RS BBIAE £ of SAFRBEINS  nBEE Tt BF afiQi %y Piretanide,

bufiddRirdedandra roWdniye usga, il tickkarly preferably

metformn or a salt thereof (preferably netformn

hydr ochEsempdes e bhei amtsitler ohbpd ca@gerts include
(exce 10 insuli;n._sensitizets)

hPERELE e 55" T Bonttt Gt oapl™ HPAELE calosun,
dalteparin sodium etc.), warfarin (e.g., warfarin
potassium etc.), anti-thrombin drugs (e.g., aragatroban
etc.), thrombolytic agents (e.g., urokinase, tisokinase,
alteplase, nateplase, monteplase, pamiteplase etc.),
platelet aggregation inhibitors (e.g., ticlopidine
hydrochloride, cilostazol, ethyl icosapentate, beraprost
sodium, sarpogrelate hydrochloride etc.) and the like.

The active ingredient (except insulin sensitizers)
to be used in the present invention is preferably a
therapeutic agent for diabetes, more preferably a
biguanide and a sulfonylurea, particularly preferably
metformin or a salt thereof (preferably metformin
hydrochloride).

The median size of the active ingredient (except
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preferably 1 to 200 gm Particularly, when the active
ingredient is a biguanide (preferably netformn
hydrochl ori de), the nedian size of the biguanide 5

i Y, b iy & &y hydr . 9. &rabby 1@, more
R e Pt
pr@fenEbliyodedprzier ghl.e Paditdcwlaelys waspl ithetactive
an active ingredient (except ansu in iensiti ers
I3 SRIENE( 48 rhe HELEPLAE ((RRFEEFAELY T HAP6RMPzed
BRAUAIn 2DL3HAGT DynoUhYBLIE sz @ BEXele Dl greihied

product obtained by pulverizing together with an

dpuiefierdb lgnthettfotmke, hgdriawhldeidedddct ippeferably 10 to

rocess of a solid preparation) f roduci ng the
Egl%i dﬂ“pr‘éﬁﬁﬁaﬂr&?%aﬁﬂg érroes cht%n Bntion. In other
words, #pet RpdRLiABnEishd Phe@eliatld NEeQIbaANSIRY is

have changed due to the coagulation of the active
apprlddi@ntoand tletivekéngdedirnt héepcedictinpulin
rocess, of _the soljd preparation o Qr€s :
Bersme bierh)  Hedchat eSSkl opa kT Lo hepuding

palliv 11 £9ar priodn ¢ teht 3 nprdd gt polveds Aieg acai mé xed
|ngredignt (except insulin sensitizers) having a ,
Rudiviei zedi REOSIUAL nehtréned RipRBLVESL ZPimpregesher with
j avai p ct i nRe edyrddhuct i
%gg?t%{cgirﬁi%ﬁg'a%trgc\eg&l?%g?g%{éént a%/llqﬁgtﬁ%z rdesi?eélhcn
pedictssige aasdld dil spepraddceth byfpul pexdiainganhe solid

active ingredi ent having a |l arge nedian siée.cﬁﬁie g
PRERATAet PRaPof iy DEFFEPTed HERRFiPHg t 6 a Aitthn words:
ﬁ?%h%%d¥ﬁﬂgsi5%{d?“gml5ct§¢3ﬂfﬁ§rgaﬁhnﬁ3ﬂﬁymﬁéve changed

I, ajet m and the like. 30" In particular, when
dusoltial pPrepapagudratsopnr ofudde acthyeadnmtedbent and the

L ngr edi ent, havi a weak %Lndin force .
Lok ALY ARy TR SR O P SES R oF [t eeoLid
?Eﬁewatra)éiéﬂdbtfl ‘ot pEdsanta ikiveietiang e dukengante

he li ke may be designed to achieve sufficient 11
prog®ss i @f haeseessingoubeesolyd nakerg raffd R drfker
siz% qI.an active ingredient smaller, a | arge anount
gfFoduction.

As the active ingredient (except insulin
sensitizers) having a desired median size mentioned
above, for example, a commercially available product can
be used. In addition, the active ingredient having a
desired median size can be also produced by pulverizing
an active ingredient having a large median size. Here,
the pulverization is performed according to a known
method using, for example, a cutter mill, a hammer mill,
a jet mill and the like.

In particular, when a solid preparation is produced
using an active ingredient having a weak binding force
and a comparatively large median size, use of a large

amount of additives such as a binder and the like, and

the like may be designed to achieve sufficient
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addi tives such as a binder and the |ike becones
unnecessary, which nmakes it possible to increase the 5
drug content of the solid preparation As for the
ciive ingredie ept 4 Ngit Sy hbapieRd
} araggnqul a#%lﬁgé%rren | onedéln’ bog g Ht%% an size

@ P& Shbitlivley ingreaient MmedbPlakl, yaSUIG:hrgé hatnount of
"particles of not nore than 0.1 mare contained at 1o

foidhbiBeshgnchoas enbinsier aRduibe dnidk$PEFOMES of
fg’i}’ég?gfé tofbﬂ? Hn}ngﬁq%s‘:%ﬂ{a#ﬁgg %tlé1 o”?ﬁ@r@%%% the

armunt ati1o of e nedi an

sirigy of ohltenaf aynenei sead d apsteparlaltgmeml.l ent (except
insulin sensitizers) to the 15 qg ian size of

af or eme® i 6R&d ths AFhivendingTRieEt ﬂﬁﬁ%ﬁ%&l§n5u%1n
téé&%&t??é%s@“ﬁ fﬂ Ya0R dOr 4@ mBY i@ 9¥2 89mEH& oned

ratio o ize, the 1insulin sensitizer and
mmmwmtluhelMysnbeaibaanﬂxatMespefsaﬁrnw%ferably such

uniformy. 20 The above-nenti oned grﬁferable ratloit d at
&ﬂﬂ?ed9?6t1£4Q%s%flﬁ°§eﬂﬁ¥?z§?a dn HR13§g contained a

inRay aflh £8t tusef 86 8 &hal tidwa MbRbudlt (iasduphRgidles of
pul veri zed product obtained by pulverizing, a m xed

mdt/elesedtpraamEtﬂOOObmalarxed ¢ynpalived Athgnebgepke than 10%

an i ent g 25 the like, during the
EF%EHE ig oé%%%u% a solid preparation) for

produci mhd h.%ﬁﬁbl g fprgiarméd 0anofs iide ofprehentaforementioned
invention. In other words, the above-menti oned

Bredistabl Borad i ey (AEGEPtARREL 4T SRGdhelzers) to the
presgﬁ% %8 em&¥“¥ﬁé°£fEQ§ﬁ%ﬂ££%ﬁéapah%uf¥hOEethtlzer is

I'nvention uring t process of
prresis valbgyt 0e 5Ssode d15pr mpa:reatpmfafrabrlypr(bd@ctooﬁl 0.
The nost preferabl e conbination offg nsul

sensi ti B¥r SMRL AK1RG SAER nREdPeM (E&%éﬁ?dﬁﬁﬁﬂ%%ﬁe' the

Si‘%f%%iiir? eLghs 1&52’& sghiyd tifeenaE £ i an i9fgidiei heseahn be
Invention is that of pioglitazone hydrochl oride and

mmsgﬂrmadhmdmaﬂunﬂfdemlvhe solid preparation of the

present hgy%téég—ggntloned preferable ratio is applied to

an insulin sensitizer and an active ingredient used as a
starting material (including a pulverized product
obtained by pulverizing, a mixed pulverized product
obtained by pulverizing together with an excipient, and
the like, during the production process of a solid
preparation) for producing the solid preparation of the
present invention. In other words, the above-mentioned
preferable ratio may have changed during the production
process of the solid preparation of the present
invention, or during the process of preserving the solid
preparation after production.

The most preferable combination of an insulin
sensitizer and an active ingredient (except insulin

sensitizers) in the solid preparation of the present
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a phase (part) wherein an insulin sensitizer and an 5
active ingredient (except insulin sensitizers) are
uni formy dispersed. That is, the solid preparation of

I ﬁf@ﬂt il IMENET QB BRY 6 £a PEABAMA UL INSEC R ahd

insul’i sensitizer and“an "active I ngrédi ent (except
s d rmiAOhyensidh kersfieare uniformy dispersed in
the entirety of _the preparation,

b . .
pr epar affitén SRk 14 aPFPAIGHE HPRI RG %ﬁé?ﬁ#%g§%§ﬂ%ﬂﬁentl°n has
%f é?ba(EQQESdwﬂ%f@?ﬁagdnlﬂgﬁﬁiﬂe@éﬂéiﬁi&éﬂga@d an

parati on wherein an insulin sensitizer and an
acttiivee | ingeeiddrin{ exespeptl-imsniihi sensistizespy) are
are uniforn1¥ di s eréed inthe entirety of the
BRI ¥nd18Re %%t i ke. In the present invention,

as a do@ﬂ%%ff&ﬂ*Eﬁeasé%HJQpﬁéﬁgﬁﬁﬂidm,of @he present
exanpl e, tablet, capsule, granule, powder, troche _and

tilmy &1 kot amalye beerd | pneparmtel Qpseherei®m fap niBpugin

|i d, [ ' f I let. FE :
BRSOHaE0H! 206 ubi T HEhY Bpanid TeALREY ((FHCECTRRuLLn

QWYL t LARk8Y . 2o angi 886 mike dikperdben itthetheekghitirety of
of the solid preparation is large, the shapes of .
ERS QrePATabiony NE PRY¥F O PFEBATA CRRRFtIALILY

. Lnistrati ol § r gparatd t he
SRREa B cRBcH, Hhs Bhra LG o e AR e ot
paatenta ohahl pybiseithédr byheoadtethyi eaprfeipeithbion wherein an

formul ation of preparations. As such, add%%%get Qor N
REHHER BRBEPISRET (RRANPEYAMTIVE] ARETSSFRT (Sxcep

s W CANt 5 QL Uil W @PCRLe Rin AEhHRLLNA 3G sed in the
éu??gﬁggn?? s#agfﬁgée?, agidulant, f?avorh gl i dant and
e iy cafi hhemptepardtibesecanddihievdsikg e used in

t he anmounts _conventional.ly enployed in th ni
field of B GRAIBKTBANGT PTEPArAblang® 3 1 oREER FEtn of =
%R ePtephQa tXHP! EorstekshipiesUctaBbetGOrdpild, granule,

potato starch, wheat starch, rice starch, partly
poewtsmt | hreetiestard hther dddent¢anm zeg Fetcipnedor ofige dosage

%%?H*BPQQ ggﬁi&'ﬁ%egg g%ﬁ&ﬁ“&§%§?5f@f§ﬂ¥§Stablet.
Furthermore, the shape of the solid preparation may be
any such as round, caplet, oblong and the like. When the
weight of the solid preparation is large, the shapes of
caplet and oblong are preferable from the aspect of easy
administration.

The solid preparation of the present invention may
contain an additive conventionally used for the
technical field of formulation of preparations. As such
additive, for example, excipient, disintegrant, binder,
lubricant, coloring agent, pH adjusting agent,
surfactant, stabilizer, acidulant, flavor, glidant and
the like can be mentioned. These additives are used in
the amounts conventionally employed in the technical

field of formulation of preparations.
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5 such as | actose, fructose, glucose, nmannitol
sorbitol and the like; anhydrous cal ci um phosphat e,
m crocrystalline cellul ose, precipitated cal ci um

car bonay_\% ﬁ?écéﬂgﬁﬁgle'éﬁgt er gpdebimd 1 &e Eﬁar*é%es such as

ment i one 10 Asi i ntegrant, for exanple,

cmnhnxymnthylpaﬁﬂtmlsSaxcmm(yhmmtaSMQxyﬂexhyice starch,
eII | ose, ium car ox met st ar

DRGILY BEEge alddr 14§ i dBﬁSgeq&ﬁ’s’b’o%??t §r&Fch.
?ﬂ¥6ayp§99¥bhcgﬂd”9ﬁ§ llm@“c§W££QQYEdﬁfg&@aﬁnaﬂdyhols

ke are used. The anouni 15 of the disintegrant to be
aaamlaspletamﬂﬁa/fKEGZESepmqkubgsWGlmﬂnnxﬁ@b: sorbitol

er.abl 15 p ht per 10 arts by

%} ¥f%§ s&ﬁHYikgéﬁrgﬁ u?spbﬁgéﬁ hefet, for
&&M@ry@ismm i 1ugelsle chpdretgd opyl srthy!
cel l ul ose, 20 pol yV|nyI£yrro i done, gum ar abi c pomder

gaghdnatekecedeiume wbhicered.amhethfoditkfcahebe

bi nder L9 be used is preferably 0.1-50 parts by

weirgnto™® %%fe preferably 0.5- 40 parts by wei ght, per

100 parhs Rhevedpdinekgntspl fdr pmmmyrﬁlonarbmxymethyl
bi nder_ i s preferably hydroxypropyl | l.ul ose or
sell}\nlrgﬁﬁyrpaﬂucam C%Ppwmeatmx/l ﬁﬁ ulqRe ncfPddum

g%gﬁﬁglb% 'ncEg%Jgﬁﬁ Fiosbn%%ﬁlﬁm i's

roch |de pol yvi nyl pyrrolidone 1Is
pme@puﬂﬂdbnareﬂmwﬂﬁmbetammuad(ﬂydhewamupotcellulose,

bPECHORT GRE L GEAND oFBRAEIF AL kS, SESIIRA Lt AfyF amount

B¥m¥H§‘Hf@ﬁn%gﬁrédﬁetoAﬁet%%é&”?é' FeFHUL1§ 00 . 5-25
exanpl e, food colors such as Food Yell ow No. 5, Food

Red tiio. by, wEbgh tBl weoiNe. pLeferakalyl 1ha5l Dety doyl weight,
LS P eeS, B o LOEL R, Bk 05 B s on.
phosphapg, theandionaée, Fad ratemplenamidnotgpiaby.l
gg&?%fggg,Sﬁ;&roxypropylmethyl cellulose,
polyvinylpyrrolidone, gum arabic powder and the like can
be mentioned. The amount of the binder to be used is
preferably 0.1-50 parts by weight, more preferably 0.5-
40 parts by weight, per 100 parts by weight of the solid
preparation. The binder is preferably hydroxypropyl
cellulose or polyvinylpyrrolidone. Particularly, when
the active ingredient to be used in the present
invention is metformin hydrochloride,
polyvinylpyrrolidone is preferable.

Preferable examples of the lubricant include
magnesium stearate, calcium stearate, talc, sucrose
esters of fatty acids, sodium stearyl fumarate and the
like.

As the coloring agent, for example, food colors

such as Food Yellow No. 5, Food Red No..2, Food Blue No.
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5 and the |ike can be nentioned. As the surfactant,
sodium lauryl sulfate, polysorbate 80,
polyoxyethylene (160) polyoxypropylene (30) glyco

$ chkKS fo nt' gﬁ rkhe Siahhhi 288 oxfiffe and
exanp focopher o et T asodl Um'edet at e,

mnznlﬂaal@%n(b@lmdﬁx&unudand t he I|ke can be
menti oned. As the acidul ant, for exa scor
§m%ate,

aci d, &% rike apHg2dinsRing agedt ny %Erﬁ d
ldiﬁk§ﬁgtebeﬂg¥ﬂfgegd FEﬁJ¥%£Qe LlaQlte f OEmEXAMRIEId salt
ment hol |

pépperm nt enon Oil, vaniliin and the
larke the Qhékeerddmoned. maﬁ;ﬁdmeglldmﬂ for exanpl e,

light silicic anhydride, hydrated SI con d|o and
the Ii ké‘scaW’%esuk g%ite’

%Jl§%8rﬁﬁ@@“§@edﬂgy o%@é%hfm¥nésdﬂyu)Eﬁbl&oxypropylene

conttalns silicon xide"hydrate (Si02-nH20) (n Is an
i (Rgeglyaslt mdrathecdifenaran badmeast iviedet e

exanpl es t her eof l.y.si a320_.(trade E
Sil ggi ai(ﬁweﬁ?%aftﬁggly zeAfERCﬁ%EZ(?G‘a('?I?I%é ﬁg#é)pherol
Mé%%@%é&ggﬂledglatéTthdﬂEhﬁQﬂlthedyﬁubﬁextrlns and the

mentioned. 25 The above-nentioned additives may be
Jsike i pan bei santeienredwo or nore kinds thereof at an

appropr|mx%héa£c9 uyg% nsﬁbknr§§§¥1é29559395¥3 Ofiq,

t he SO|I§ prepara on"o I hvention is,

faartexanpbed, aihzeté)iia:oaquai,ts:nbymeuagmci am@f thebllike can
1-99 parts by wei ght, per 100 parts by wei ght of the
&6 imeREEPRLEi on of the present invention.

Par t i culpar Iph o WRgD LRE IASH! LRARGNS ! i8hthel, peppermint
ploglltazone %ydrochlorlde the pioglitazone 15

I@Mﬂpchémondeumunwmnlmﬂuﬂuam@ltuepmakﬂena@nbefm@méloned
Dresent LIV Ofl bR Cr SRS Bl SLELaRYY o3 i
Weirr i dBEr n é%@&ss@lﬂ%ﬂﬂﬂﬁleilﬁhﬁéﬁﬂlﬂhe like can be
preparation of the 5 present invention.

mentioned. As used herein, light silicic anhydride may
be any as long as it contains silicon dioxide hydrate
(8i0,°nH,0) (n is an integer) as the main component, and
as concrete examples thereof, Sylysia320 (trade name,
Fuji Silysia Chemical Ltd.), AEROSIL200 (trade name,
NIPPON AEROSIL CO., LTD.) and the like can be mentioned.

The above-mentioned additives may be used in a
mixture of two or more kinds thereof at an appropriate
ratio. ,

The insulin sensitizer content of the solid
preparation of the present invention is, for example,
0.01-100 parts by weight, preferably 1-99 parts by
weight, per 100 parts by weight of the solid preparation
of the present invention.

Particularly, when the insulin sensitizer is

pioglitazone hydrochloride, the pioglitazone

15



3

10

15

20

25

30

The content of the active ingredient (except insulin
sensitizers) in the solid preparation of the present
invention is, for exanple, 0.1-100 parts by weight,

AR 2 ERL ¥ r1u9 R £enkY oWeitHY . s B8 a1 £ 5t18nDYE the
wei ght of the solid preparation of the present

PnesTRRONinPamticn ai 5y, fwlrerexdrepleti wrefgraiyn0.01-15

C i 1 . . . .
RETSR ¥ WAy on B Hop f et T biall- do (o R S SpRY weient,
BRI Of 310 Np A3 tRY HPGhE fgheel LM ENS 00 dt hr S9drdtion of the

preparation of the present invention is, for exanple,
prefeenb| ynSegdizarts by weight, nore preferably

15-96 parts by wei ght r 100.part. Lght Qf
solid p?& m%ﬁ%%ﬁn fthg%ﬁn%ggﬁggi%ﬁéﬁ%%ﬁ%ggo(%ﬁggﬁk

selsull i epanatitd &f s | henpreseniol hieplriepastioheocf the
produced by, for exanple, uniforn1¥ m xi ng an_insulin
PORFH ANy et DURA tdPct P ve TPk ARt € ¢ eXcdptl hisBRE RS PY

Wil ze i t.he, afgr ' d hid Vv S
T b By o0 8 B g v e, 10y Par e
By twigltonpfeshiconsabidi pgepdarat i onxiofg titse per € semid
using, for exanple, a mxer such as a V-type m xer, a
LAY L9 xer and the |ike, and granulation is

perfornpd 4sidith a £ 9, €%HEH €hé abhiveSPHedraiient (except

granul ator, a fluid bed granulator 30 dryer and the .
liinlsa11 iFor s enEprdss on)r nbsdbdgudvidexdppled e r by hnggformin

[ s _don ener.al |y at ressurge of_5-35_kN.c ' :

b SR SELER rAss RGO RATH IR, (BT POREAD LY dbe EFPRRLn
Hidin o 8B IddiPre el oE0MNE SSd DRANPr@dipigrasiog of the

the aforenmentioned 16 tableting machine, a tapered_die

Psesedtter bby gniden fios, pravemanrleapprrferatel¥obPrd8 parts

r epar.at,l on of _the pr L,hwentd on i ph

%Vo&ﬁiﬁP%y BPgﬁmeﬁééggghl&nsﬁn%ﬁs%%gffiz ﬁ%éﬁéﬁgﬁ per

aoni vt gr B @Bl rexcept theswdlni depsepazartsion of the

together with additives as necessary, such as

gg@ﬁ@qﬁn%nventlon.

The solid preparation of the present invention can
be produced by, for example, uniformly mixing an insulin
sensitizer and an active ingredient (except insulin
sensitizers) with the aforementioned additives as
necessary, or uniformly mixing after granulating, and
then compression-molding.

Here, mixing is performed using, for example, a
mixer such as a V-type mixer, a tumbler mixer and the
like, and granulation is performed using, for example, a
high speed mixer granulator, a fluid bed granulator-
dryer and the like. For compression-molding, for example,
punching is done generally at a pressure of 5-35 kN/cm?
using a single punch tableting machine, a rotary
tableting machine and the like.

For compression-molding using the aforementioned
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glidant and the Iike, while spraying a solvent (e.g.,
wat er, ethanol) containing a binder (preferably
polyvinylpyrrolidone when the active ingredient is 10

fg{qggh%ggﬂ¥ﬂ r'ge%aghe q{ﬁfgeoﬁsmﬁ¥%¥¥fgb%g used for

erein drying %ie Obtai granul és, "'mxing t

_ @@yugﬁﬁlmgtbapyﬁhglves such as exci pi ent,

disintegrant, lubricant and the |ike and then

conpr es§hen-spo} i ngrepa na i ar O fA theuiRES pPBfa Yt on is
%%%fg}%ﬁgg gf%ééé%bb%yn§ §%§i£@lﬁ malded, i P9HCkensitizer
tai ne onpressi on I

ntloned above

winidh #n caathine mﬁgredﬁehheaaxuemg bhasa lhor esehsitizers)
exanpl e, a sugar _coating base, a water- solque film

@&ﬂﬂqﬁfbagét aﬁdQ*ﬁéyﬁg ﬁqlﬁQﬁﬁﬁ§ﬁ§ybwﬁ?C as exc1p1ent
E¥ (€0 hgl @ elfiién #819Qatd 90a hasg akdheehikqe.g.,

e nenti one he sugar coating base, sucrose
waﬂﬁnuieuhdnodneannhalalnguksbmméeredﬁnqﬁﬁrabéy

B i LR R BRSO | TRECKE, B TOTHREF 15

Haed d in 49 H9ﬁ@dﬁﬂ16ﬁ1dé§ Hﬂ%p@¥§édsgkuﬁﬁ%§¢iﬂbd therein,
coating base, for exanple, cellul ose polynmers such as

umenquﬁm@ybbUQynqdogeanmwﬁ&myp$epypma |granules with
gg 058 §dkoéyeth ?Il“(§551H§E§@JH%“05¥8E§$%nt and

1368 oF BE j%t?] ﬁol ners s

EQEVWﬂwéasﬁaahmﬁﬁﬂéwmﬁﬁbeemuﬁem@ldla@uunﬂkmixture
nmet hacryl ate co ymer E [Eudragit E (trade g c)
Rohm Ph rﬁﬂat IQV?H?F@%%QHl%%Heb@t@lS° produced by

gg%Xﬁggf 9%8,3P%ﬂ?ﬁise Ly £LG- Pya@$ﬂﬂ¥%éé§8n-moldlng

one the enterrc | m coati ng
hasmeﬁtNoﬁadnabeve(nﬂthlaseqxﬂym@rbasech as

hydr oxypr op cel lul ose phthal ate,
hydr oxypfo Qnﬁ FIEQIP@§ﬁxP%£%ta T KHAPRyLes @ sugar

E@EQ ﬁgﬁ?§¥€etbeé¥%fuéeiﬁbﬂéﬂfﬂiﬂ5805ﬂ3ﬂéfﬁhse, an

pht ha etc acrylic polyners such as acrylic
anmenquﬁyhmrcbﬂﬁingdgaSeL @ ravetainep-relotmse film

FhaLTely ARLDachy G 8cf dxGoRAYERL O kEUARIt L

As the sugar coating base, sucrose is used, and
one or more kinds selected from talc, precipitated
calcium carbonate, gelatin, gum arabic, pullulan,
carnauba wax and the like may be further used in
combination.

As the water-soluble film coating base, for
example, cellulose polymers such as hydroxypropyl
cellulose, hydroxypropylmethyl cellulose, hydroxyethyl
cellulose, methylhydroxyethyl cellulose etc.; synthetic
polymers such as polyvinylacetal diethylaminoacetate,
aminoalkyl methacrylate copolymer E [Eudragit E (trade
name) , Rohm Pharma], polyvinylpyrrolidone etc.;
polysaccharides such as pullulan etc.; and the like can

be mentioned.
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30055 (trade nane), Rohm Pharma], nethacrylic acid
copolyner S [Eudragit S (trade nane), Rohm Phar ng]
etc.; 1.0 naturally occurring substances such as

shel | ac ‘%heaﬁﬂtgifglﬁé OcB@%lﬂ#ebQQE bgor example,

ment i one e sustalne -release Tilmcoating base,
dellmXale@okyménboseqhﬂasmhgdsanpxpmyhyéthyl cellulose

RN (L AR s T T
L e R SR LI CES

C ymer suspension [Eldragit NE (trade nane), Rohm
Rieevateepbthamitehetol.i;kexanl be podivimges. SThE as

af grenent i gned coatin ases y.he used afte i n
A1 0BY bR e &1 FOBCURET T ot EASBAGHY T o of j 208 hame)
ﬁﬂHdBPhEQhaqomﬁéﬁhaEQQWﬂEJé@ﬂdtbb@%ﬂ?ﬁbbGLDSQEud¥hg1t L-
the coating additive, for exanpl e, Iight shielding

3P 5 aﬁ‘dredecdim¢hg Rg&M Rhmrmad -t meeﬁhwmpd@md

t al di d t | ast .
5y OB P GBS, bbb ol B B o

Mﬂﬁﬁiﬁbﬂye&dﬁﬁiﬁhﬁg|b&bsﬂﬂmﬁ@sCsa@hkasusheaiac etc.; and
citric acid, tartaric acid, malic acid, ascorbic acid

ahe thikei gan LRl PRtAPRE%an be nentioned. The
coating,l 'Sﬂﬁ%fgﬁgﬁgé(g&”f%fgagg KO E@EEQ%& B&ke, for

exanpl e, "using a coating equi pnent. \Wen a
@xﬂmnﬂ@repaﬂmnknseSppﬂgmsnxiswchoaBlm;hy@ cellulose

above- nenti gned no] ded product the ro n_of
foiSted PFBHUGLC |%°ngé'h%F§| By 3&0%3;}%@ 'aﬁFhacrylate
Erogcﬂrﬁpéi‘ RQ- Y ReFLgiky Ree Qtt‘fadaeham ,paRéﬁmbPhk&ma] ,

wei ght™ of the coated preparation. In addition, a mark
erthy ] eu;eylaa;e-meephyht B¢ thacxhbatel |C®Hﬂb¥¥a¢§t py$pension

e OL EoRE OREAE Rl ASER' PhadRld] 'dec2?%aRa the
like can be mentioned.

The aforementioned coating bases may be used after
mixing with two or more kinds thereof at appropriately
ratios. For coating, coating additives may be used.

As the coating additive, for example, light
shielding agent and/or coloring agent such as titanium
oxide, talc, diiron trioxide and the like; plasticizers
such as polyethylene glycol, triethyl citrate, castor
oil, polysorbates and the like; organic acids such as
citric acid, tartaric acid, malic acid, ascorbic acid
and the like; and the like can be mentioned.

The coating is performed according to known
methods, for example, using a film coating equipment.

When a coated preparation is produced by coating
the above-mentioned molded product, the proportion of
the molded product is generally 70-99 parts by weight,
preferably 90-98 parts by weight, per 100 parts by
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5 facilitate division. 10 15 20 25 30 From the aspects
of preparation strength and the |I|ike, the solid
preparation of the present invention is preferably

f d f th t
b L e

invention pref ness of 100 to 400N.
The SM|ﬂh;xd@atabmonaﬁmahk preserteibeenmagn be printed on
prefera ase whereiin an insulin sensitizer

I h h
e Salif: P&%Hq{%%apgnp GSQ%pPrFﬁgaql+nventlon for

Seti £€68)1 Wy ChanBag %éﬁﬁf@t?ﬁgmwﬁﬁg‘ﬁéﬁebe made to
thereof to the nedian size of said insulin sensitizer

dfaci bitateSdiprifsembly 0.5 to 10), are uniformy
dispers d. Th above- i oped preferable rati

abpl | ed FES T R PP ShsT T | PEFPRRF SR PrsEhdth and the
nKedi ene 8994 BSpRepstraftidl) ¢Bt ehealprdswhtdingention is
pulverlzed pr oduct Btalned by pul veri zing, a m xed

@ﬂQﬁﬁ¢QbaYpﬁ®@ﬂHC°®§§§Ined by pul verizing toget her
wth an %&”J%f{% a%éﬁeéhkgf @H %ant invention

productlon processP prepara i‘on

pmyﬂﬂmamlyhaayﬂach@rdﬁa@andxlDOOthe 4reasent
invention. In other words, the above-nentioned
pref er aBPe SRl nayepare thaRged dhe myrepent invention

BrRILL 97 HE%C%*bﬁ%séh§H%¥%fhpéﬁpﬁﬂyHFEhoéeﬁggtlzer and

present invention, ‘or during the process of preserving
tine ;stivde pnegperchitent dbkereppr cdustilén. sHressbizdrs), which

reparatiopn of the present invention r ef.er abl ows
ReSha M aflnr o8t Madian, Bhzs SHkr PR oot Tis igisg, ize of
sanlentn Of 1 DAt S D28 6Yr Thes €£8ehbi QIpqrgfefably 0.5 to
variation is preferably not nore than 4% As used

hénei rare henifoetflixi@hspretrsesti ati on of the insulin
senﬁti%ﬁr %gégnmek 1od§§c§P£§g Jg@e]@atio is applied to
an insulin sensitizer and an active ingredient used as a
starting material (including a pulverized product
obtained by pulverizing, a mixed pulverized product
obtained by pulverizing together with an excipient, and
the like, during the production process of a solid
preparation) for producing the solid preparation of the
present invention. In other words, the above-mentioned
preferable ratio may have changed during the production
process of the solid preparation of the present
invention, or during the process of preserving the solid
preparation after production.

The solid preparation of the present invention
preferably shows a coefficient of variation of the
insulin sensitizer content of not more than 6%. The
coefficient of variation is preferably not more than 4%.

As used herein, the “coefficient of variation of

the insulin sensitizer content” is a percentage (%)
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obt ai ned by cal cul ating the average val ue and the
standard deviation of insulin sensitizer contents of
pIuraI solid preparations and dividing t he standard

V|a1|on l.u The_insul e t r
shuaned Bt ere S E2Ep Ths iRt ek M ThE ARY | B8
%&%\Mhé'@&hag%ﬂa%z%n bFqYnd NP NBE A8 ARRE T J@ﬁtaamsd of

preparation of the present invention preferably

Pllunssl ose 140t Prepa xahhonsYasid thividdmg fhe Standard

ens.i tizer mn dIS t t
g%b&%ﬁi@ﬁtgyaﬁéﬁkﬁve gﬁogaéﬁng 2ﬂ%§d?§§ﬁ%§ﬁc§&h81tlzer
aointte PPt 85Skn@ GY Diddprepaheit il 2af) bas medssred by
solution at 37C, 50 rpm Here, the dissolution test

"‘mﬂ@fmﬁh@dﬁcd@rfﬁ ng 1i6uddralhbemasogmaRY) n ¢ he
Japanes p 5 d dis
the "hy Pochéﬁ%@ ggkg&¥%éggﬁun?ch gﬁhﬁéﬁﬁggeﬁhﬁghtlon

Pr@)f'edtabbeg H&@idﬁsduteﬁbtsdeﬂsoﬂhanaﬁO&aqﬁepheednsulln
according to a known, net hod. The amgunt _of the

RS £R ¥ c 24ci3d- Pt Rsef &RTcHi®ra d lﬁﬁPﬁ&I%?PbEeSt
u3ed ﬁ%t‘éét SQJag%dPﬁeM§t91Qﬂ:?r@$lMgggoh@dr@thgBQJ.c acid-

soli aration present invention can
portars ssnan edhdoalilde doupfieent(@thl 2 y0 hndssa&f digstosolution at

I ., house, rat, rabbit, cat, dog, bovine,
Hgnga %ﬂDH¥§9 human and the |ike). The solid
preparaﬁé%@(ﬁtﬁéedpéeawﬁtléweﬂésenryubeﬁﬁoemea according
conmponent (e g., insulin sensitizer such

ppogimemhm@ ﬁy@mmﬂﬂqﬁiue @hft&ﬁpanﬁéyiﬂh%#m@%ﬁppﬁla 14th

Rar ation,. ar &4 f.u Q f pr.
g rlearf manItn o‘? gi’m&(’anp g ggﬁgﬁ&hépfc a%queﬁétéssmm
dh@.b&h&ﬁe bﬁiﬂﬁe& diprbez ES) ”gQSi aé onskbddiaabet eisesatCs):,lut:Lon

30 hyperlipidema (e.g pertriglyceridemnma,
ﬁ?ﬂe%ﬁuﬂ%ﬁPéF@ﬂeﬁQFoFﬁbBQHG@ gprﬁasﬁﬁ thafiq The amount

P p%%é cy§?%@h§% é@Pa'%%%%ﬁ%ﬁéﬁech9U¥fHE*bik@%r to be

npaire cose O erance tic COﬁp|IC&tI0nS
heed. ,asheauropathyonephonpashygenetahdpabliP, mdat ar act ,
20 nacr8ggggg%¥§“%rggg%%%ggfhoPy@gzp%ggégngl%g%gntlon can
conwm,
be administered orally or parenterally and safely to
mammals (e.g., mouse, rat, rabbit, cat, dog, bovine,
horse, monkey, human and the like).

The solid preparation of the present invention and
each component (e.g., insulin sensitizer such as
pioglitazone hydrochloride and the like) in the solid
preparation are useful as an agent for the prophylaxis
or treatment of, for example, diabetes (e.g., type-1
diabetes, type-2 diabetes, gestational diabetes etc.),
hyperlipidemia (e.g., hypertriglyceridemia,
hypercholesterolemia, hypo-HDL-emia, postprandial
hyperlipidemia etc.), impaired glucose tolerance [IGT

(Impaired Glucose Tolerance)], diabetic complications

[e.g., neuropathy, nephropathy, retinopathy, cataract,
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i nfectious disease (e.g., respiratory infection,
urinary tract infection, gastrointestinal infection,
dermal soft tissue infections, inferior |linb

i nf ecti .etc.), 5 diabetic. i .
MRS A a: SPaEMILy vaEeapar o s rveer oSt L A abesds coma.
Gt el b@8 qdissugier (8l g.], Desitdtodst €aPPEOELdN, urinary

cachexia (e.g., cancerous cachexia, tuberculous

caeii bnfdcaber ¢ geathetinte st boaldisdastternedpgmal soft
2adanrd ne, #L38356, ¢ 10 aachoxn.y [pbestiaus disease ) ,
CACHEXT a* or SCactex a due to acqui red i mmunodef I ci ency

MrBONEE , ghaginerd vexerolraii£nsh9pacpaiycystic

ovary syndrone, kidney disease (g.g., di abeti¢c )
FEFRRIRAY By cudipgnetis @F dg&phmey spheral blood circulation
ls S I gSi oti 5 Ny ke

SLUEALEH2.95 SodERRLo. L aE 0B JHRIRBRLNC (o
raseid rou slyshchei®i a yoabedicall ous acethexiangibabetic
pectoris, cerebrovascul ar accident ( cer ebr

g.. |
FRICt Bn, PLarshidd sepd Bl th,e*h%uleﬁﬂdn"é’s‘iﬁ%ngésease

SURH OB SYRFETE ctis S IRLARDIELcB¥RIBROY Zhchexia due to
hyperinsul i nem a, hyperinsuli nem a-i nduced sensory

dicgiriderd  immonode i ¢iénokemvndbenadt Satder liver,
rostate cancer, .skin cancer_ etc. Lrritabl.e. I 5.
yRaree = £8Bat gy i BARe SR KPR it GF5Y disease
deseasesdi gpbtic Nt oBathydi SEPSReraNa@Nitephritis,
rheumatoid arthritis, 25 spondylitis deformans, ]
gdracnu ke s el srosirfbageersetic prerdpers,i Rprtensive
r ti ¢ lnfl tion, . SS. : '
heBHIR 4 BRa T rERBe R hey a1 HeRs Brey ).
fuBehuls v ed p§ t Bepdyc oty b e aziddai b hepabrtitdlon, angina
pneunoni a, pancreatitis, inflannatorg bowel di sease,
BECHOS %t | FRTEBTvAasCRiar] aGHIQeR Y| (Bpdsit cerebral

N rr%dp?f?;&g%:e%?.ﬁ_rhgﬁggﬂ.l@%ﬁ, 2hBEAeSChIPSi Bance

etc.) an preparation of the
pyesarime hvephdeomenX , edgbmedgmonkeint égnglromensul i n
sensi tizer_ such as 21 ioglita;one h d[oghg%%ide and
Rxperinsul fneRd ago hPe b BFE 4 SH &r 2GS YoP PR

89S0, PEENERL @ Pf, leukemia, breast cancer, prostate
cancer, skin cancer etc.), irritable bowel syndrome,
acute or chronic diarrhea, inflammatory diseases [e.g.,
Alzheimer’s disease, chronic rheumatoid arthritis,
spondylitis deformans, osteocarthritis, lumbago, gout,
postoperative or traumatic inflammation, remission of
tumentia, neuralgia, pharyngolaryngitis, cystitis,
hepatitis (inclusive of nonalcoholic steatohepatitis),
pneumonia, pancreatitis, inflammatory bowel disease,
ulcerative colitis, etc.], visceral obesity syndrome,
arteriosclerosis (e.g., atherosclerosis etc.) and the
like.

The solid preparation of the present invention and

each component (e.g., insulin sensitizer such as
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vari ous di seases nentioned above (e.g., secondary
prevention of cardiovascul ar event such as cardiac -5
infarction etc.) and suppression of progression (e.qg.,

TR £58598nd rwd;lf’ggéﬁ%%dg df@akned 19/kEPSEn the solid

ance into etes, suppression of progression
prepatetionclareosisefnldifabettie paticomddry Theeyestion of
of the solid preparation of 10 inventiqn

. h resent Y
FRTL oY 186 ARE L ERFOONS/: SHOURT (G % PREGPLALY
??%éﬁ%f&na%‘% ah A§1 bVE it £ 8PEnke ! abnsdlidiac

tizers) contained in the solid preparation. The
dfrffect ¢ veodoet cf) tardi ssphresehent ofepragresgion (e.g.,

e I |y 0.01-5Q0 ng/ .ef k-

B IAS SaJOnr G A BFE S0P Dot BRE 1565 g 1Y o8s¥ thlerance
Rardd cal apk¥est hes@bp eekisvuera@enpreyresagi ohasdne

hydrochl oride is generally 7.5-60 ng/day, preferably

Btepiogrdeyosics b ddabefibodpatérdits)eo kg), when

the insylin sensitiz i s, piogli o] '

20 \/\hen%{hl’]:"eclls il :é’rf1 g‘(&elr?si?(?jzgg F&%ﬁ%ﬁ??ézgn@eoﬁéj%resent
Talvaiet i bheoafllfeaid ¥@s amduiie ain r esifglcttiazonemoahat @f an

IS enerally 1-12 ng/day, preferably 2-8 / day, for

A SR t S EHSd ek Hhe RE0 3Fg)2 C ThES e PERGVES R | At SP T
&%%é%&ﬁV§eh§@%¥¥é¥£)2 OB a1 PRULHR SENBi 41 geeParation.
iI's, tor exanple, generally 0.01-10000 ng/day,

pref er althe Gfif&600vey/disme 66r the iakniipbeepsdidiiper is,

i c e iy oL S, o
@rﬁ)grn?é)aa}g5'fo:§: G 2 528u 1%/ d@odPrﬁEQE@&l ¥6 5Rg £950

g
mg/ day, for "an adult (body wei ght 60 kg), when the
active Pagrddiwhariy,tde heffientde q @reepsbeyf pioglitazone

T S PaPIS eV [EATRY e Poprererably 15-
BOESRMdAPYERbIrOAH 0adBE 22 Ly eweibhanead regpl sheer the
day is preferably 1 or 2 tines a day, nore preferably

amsal i njagenpatiiizen at 5y piogid tar paep YISt R bArdfie -

the pre&%g%igngﬂquﬁlga sensitizer is rosiglitazone
malate, the effective amount of rosiglitazone malate is
generally 1-12 mg/day, preferably 2-8 mg/day, for an
adult (body weight 60 kg).

The effective amount of the active ingredient
(except insulin sensitizers) is, for example, generally
0.01-10000 mg/day, preferably 0.1-5000 mg/day, for an
adult (body weight 60 kg).

Particularly, the effective amount of a biguanide
(preferably metformin hydrochloride) is generally 125-
2550 mg/day, preferably 250-2550 mg/day, for an adult
(body weight 60 kg), when the active ingredient is the
biguanide (preferably metformin hydrochloride).

The frequency of the administration of the solid

preparation of the present invention to. the

22




[

10

15

20

25

30

preferably adm ni stered once to a mammal before 5
breakfast. The solid preparation of the present
i nvention nay be used in conbination with one or nore

Q%f@r&?ﬂtchg d%ﬁ%élﬁe:p RG! €5h {1 99 b bl 1 or 2
or a

agents etes peutic agents for diabetic
mmnﬂécatdags mukékpreﬁemahiyuﬁmcS faoday. Particularly,
ents,, anti pbesit.y

erllf gen1a anti hyperten
t¥0+ Y upéﬁp(?sraﬁhggt Rifo I&re g&ht s”b‘ﬁ%“?ﬁSn e
f%fﬁ%i?raﬂmﬂﬂiggérka Re c@bbb eyl alz@fht Before

concomtant drug) . such concom tant drugs, those
bregifdstd above as the active ingredient 15 can be
used. T tinme of adm nistration_of .the solid

prepara 6n L 1RePPPEAHRTIAVRE G SRE TREF Toft TR TLOR may

E@“ﬂﬁ@&aﬂh gkt iH £t N6h WiifdH eShe aBe Wile NBlyabRaceutical
adm ni stered simultaneously or in a stagge ed manner

agentre sdkecited oftom §b§1r@a:teuth<=aaerem feredigpetes,
f th
I E A R T S

fEREIAH 46 B E0A g €CfoBShyd et N £dphdpgr anobhypertensive
contai ning them The dose of the concomtant dru

BE e Nshr OPREAPSISE IdeY R BPRES HABUT BH1CHe e trombotic
gg%tngcysedall%é thieniGald Y (nbRe f*&é’P sbi@ tlimd $19: 5 abeo

e so préparation o e present invention and
bbbnanmzmedaa& aﬂagmcam1hanﬂxﬁrmgbatehp datcdy deedomitant

according to the Lstra on su
HEMI st ?FSneﬁﬁHéanh? el Qﬁ%e%§£%%8bﬁﬁﬁ* %R, ingredient

eambiRAatl 984 . anghkh%ﬂdé“bfFQHﬁ%%ﬁ?@%@EEomM&ﬂTﬂﬁ@ solid
adm ni stration subject is a human, the concomitant

pregamt benusdd tihe amraereum:t igfvenbiono arsh thakt §fb9=he
n%r?é“%f%%é %ru:%/ ? oﬂ q&?“&%?%?&ncom%&%%r ug
ﬁmhmf%ﬁ@WearQﬁhﬁ¥t£§e5u%@y15ﬁﬂhn a staggered manner to
the administration subject. In addition, the solid
preparation of the present invention and the concomitant
drug may be administered to an administration subject as
a single preparation containing them.

The dose of the concomitant drug can be
appropriately determined based on the dose employed
clinically. In addition, the mixing ratio of the solid
preparation of the present invention and the concomitant
drug can be appropriately determined according to the
administration subject, administration route, target
disease, condition, combination, and the like. For
example, when the administration subject is a human, the
concomitant drug may be used in an amount of 0.01 to 100
parts by weight per 1 part by weight of the solid
preparation of the present invention.

Use of the concomitant drug in this way provides
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25 30 superior effects such as 1) enhancing the action
of the solid preparation of the present invention or
the concomtant drug (synergistic effect on the

aqlihop; 8t &%f&@@@&ﬁuuﬁ) a&?ﬂ%ﬁ)c’in@ {8AUSERA NS E the
dose of the solid preparation of the present

isndeid | pnepl rtatei o oaforrhteardr els ent ( énfvesgit Ddénr edudiheg

t he dose. of EGﬁgna eutical, agents_as conpared to %.
SORFHFAGE SRl CFYAPEGHSTRS PEAEGIER hEhe action of

OIS ¥maelh@h &1 t Bensd)i d Py epabldidly 0fnéhBose of the
present invention or the concomtant drug, and the

Isiddei d Theepresdriton neEnthen Fuesént pmoeindeksongor the
production_nethod o solid preparation _havi a
BT PRPE) s of sE5R i TEQB R AHE ige 8, of
phd Mea céhgiedileigd #XSERls IdbmmbaPe8ERY td ZEIBglar rug

uniformy dispersed, which conprises fluidized _
pemiqrbatrating)thed) i neduicingenchei secoadriheagéione of the
091s6e1 SPLOLEXGR, JESULEN SRNSLALZERSLAAUNGoR the

ratio nedi an size Tt heredt 10 t he Median sizeé o

gaintdnbtdht derny tized ehe QLikdéop 15 (preferably 0.5

to 10). Here, the fluidized bed _granulating is "

per f or né8e RXIhginy e HRmobUKAHRT RFO%ddes g2

P&@Hﬂ igﬁlﬂgtﬂ%él&%déZ5&ﬁ¥&i§4@%5EgthH”hémgnbhg phase
I ke. ere necessary, additives such as an

dpairt)entheaedhi dantinsulbnndensititbe kindk amyabtive
added during or beforge fiuidized ped granulatiqg.. 1

APEESTATRE Y SXCROgriiey ¢4 GRDT heUZEY 571 A%fF Zeuthegmly

ghapdadddd WRY e JEmSHi Wekh £1addd] b ¥@Spelicty@sn@lating the
excipient, a disintegrant, a lubricant and the |ike

4o snddassseysisnd ecormm@sthenaatuivedingmgditent (except

obt ai,ned nol de%gprod ct rm?( be further oat ecfjia\{\ﬂtgi%e
tBE RS TR 2GS MPELRI & Tt Qabft ALY

thakietF bosethet MR & NEhde oF teiaf ohemaild etlsg@izer of
be used. In addition, the conpression-nolding and

Boat ity 1t e(Prpéeraded ¢ n5t ke ddbe. manner as the

above. Here, the fluidized bed granulating is performed
according to a method known per se., for example, using
a fluidized granulating dryer and the like. Where
necessary, additives such as an excipient, a glidant, a
binder and the like may be added during or before
fluidized bed granulating. Alternatively, the granules
obtained by fluidized bed granulating may be mixed with
additives such as an excipient, a disintegrant, a
lubricant and the like as necessary, and compression-
molded, and the obtained molded product may be further
coated with a coating base.

As used herein, as the additive and coating base,
those similar to the aforémentioned can be used. 1In
addition, the compression-molding and coating are

performed in the same manner as the above.
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24 The production nethod of the present invention is
useful for the production of a solid preparation
contai ning a highly water-soluble active ingredi ent

(e.g., tfQru r.Qc | de) as Lent s ; ;
pr oduct itf'glne ﬁﬁ%@%gﬁgog’ go?%%ggrggartg}elcg%ygg%g?i oli}“ﬁntlon s
RIS Bt fOR ¢ha §tedhetion VEha asotdnl gniepmréoiont y

and di ssolution property of the active ingredjent and
sentakuing dehdighkyrvwagespaatibhendcdids JaﬂarFaéent
like, T (o ' .S | gikned 4 Lh+in

{6 e ABr PESER MY SFRERT Ay U B5TR0 coRPhELhE,
pradl ©siofofeahaid vef Exasplld dinplr Eppeaitient a$uperior in
Exanpl es, . which are not tqQ be construed as

PrRRa%E3 VEON| GPATE G BT dRItAG DSHTR 08 SafP D, YPAFO T LY
?'FH ; dig?{b L Ve NBRsused ke Hl@Pedient and
% 0S %?%%E%ig%n rre,ﬁérgﬁgf actured %sqslyrrpat e%)?.e Ilr(?n a.m an

ti nes uAxiamps B s i trivreany eprepa nadri oushaddineissesardchhgs like.

magnesi u stearate and the |like, the.Japanese cq s
Phar macbRBePE SRR EAVERHT Vbnbat AP CIR dgtail in

wped.r SXBORE 8gl b0 Neté PERTY Mrmahﬁub@q (reflepBnce
size: 29 gm 367.6 g), pioglitazone hydrochl oride
Erradirare i zEompa nptyive 7Exgmpdr] apdnExpeginenbad) Examples,

e.pl d_i fl.uj dized theg.
PRG0S 28 o bR RO, L AT ve-
granul atad v | o BpeRY NGO Axdmbl ed waidkrcqPargrizte Example,

contai ni ng pol yvinyl pyrrolidone (19.5 g) and dried to
§hee mpkinm e81zM otast e aMIatk Re| HaLase § BP®9s g trade

car | 1 ) d NeRbU MG &k €
35" iR PEC L By (2 yp el [PHTERG, Pasil &6
goardwesr, The ohtrdiolesl pddderivextsmehwas memeeedum
using a tableting nachine %nanufacture by Ki kusui .

sEeenaishoandl the, 1GK? ecERSHUQRIRBFE: FEEFBaGqRgeta 14th

HHa TRl éémga@me $P6 luditdTRiEFe BugedM coONpression
pressure: 9.6 kN cnR) 25

Example 1

'Metformin hydrochloride (median size: 29 pum, 267.6
g), pioglitazone hydrochloride (median size: 13 pym, 8.7
g) and cornstarch (4.2 g) were placed in a fluidized
granulating dryer (manufactured by POWREX CORPORATION,
LAB-1), granulated while spraying purified water (195 g)
containing polyvinylpyrrolidone (19.5 g) and dried to
give granules.

Microcrystalline cellulose (18.87 g),
croscarmellose sodium (16.85 g) and magnesium stearate
(1.35 g) were added to and mixed with the obtained
granules.

The obtained powder mixture was tableted using a
tableting machine (manufactured by Kikusui Seisakusho,
Ltd., Correctl2HUK) (tablet size: long diameter 13.5 mm x

short diameter 8.5 mm, compression pressure: 9.6 kN/cm?)
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to give tablets weighing 630 ng per tablet. Exanple 2

Metform n hydrochl oride (nedian size: 29 pm 2283.1

g), pioglitazone hydrochl oride (nedian size: 13 W,

ived VeS| ~ , pEd itaBlysia

é%e%lca? %ta g@é‘tﬁﬁ%’%&héﬂb@? g’?rd;??gl Pigh'ﬂe tcagf I%I ose

EXample 2ere placed in a fluidized granul ating dryer

(manuf actured by POAREX CORPORATION,,FD—S%?%a

gr anul Hetfopmia fwdzeerhlpgdidy clinedips, sifgdy §Y Hm, 2283.1
Nt 16091 RAH IV PAELENINT S 13l it 40280013 ym, 75.5
i'ed to~give granules. crocrystalline cellul ose

0170 SylysiesSedr nettade neowi urkyild758 1y)sighdChemical Ltd.,

| tearate (9, 1. dded d_pi
Trth The BheEerdy wrahbios SHEBEPaEndT el YEte placed
AinX 21 €1 YR8 i ball & efne$hRAny dretalimeinufhceehedeby POWREX

(manuf actured by Ki kusui Sei sakusho Ltd., ) L.
CORBQRADHON) ( F&i 3EN i zgTanang Bednkhdl 1 $BL AWt RY purified

shqrt_ dj er..8.5 . j . : N/

S PR ST SO LA Pabk 907

abidaidered abbelgi Vel 2PPagp leare cast in a film 20

coati ng apparatus (Hi coater 30, nanukigbur%d b

CORP R Cr¥FF ok B PgCRAL VISR T b spr
| tigon,,at 61k € . 808§ were

SRR BP3YL ORI o, RbpAIL PARERTLE O DDA e

6dded) tpeantablioted Asithe theatabiga sokdt igrgnwles.

di ' f 2-5 hyd | met_hyl | Iyl 0.

o PRt N R RO TEL Y Y | LABTR S fbino =
Eﬂbﬁéﬁiﬁ@dmﬁéﬂiné‘Ké?ﬂﬁfb&ﬂﬂﬁééiB vakers #49ePsakusho
was used.” Exanple 3 tform n hydrochl oride (nedian

Sitde:, oynec23PUK) Boahletpiscipéet atons iR EeEr fde > mm x

di,an, size; 13 45.1 , | ysia e pa
P S TG eRo R culri; gooRbr RR§SATRE S AP 28/ cnt)
RoCl@Gre/stabhiche GRlighose 688 @) peer eakdleced in a
fluidized granulating dryer (manufactured by POAREX
CORPORATheNoLH> Bopg | tgbdifiait 420K 199 R 5§ Agsle in a film

8%”&!&3 JERSE %ygx%ﬁgcgggg¥'§d¥3manufactured by POWREX
poFyV| I F6fi-done
CORPORATION), and coating was performed by spraying a

g%gggéellose

coating solution at an entrance temperature of 80°C and
at 2.0 g/min to give film-coated tablets weighing 657 mg
per tablet. As the coating solution, a dispersion of
hydroxypropylmethyl cellulose (22.0 g), polyethylene
glycol 6000 (4.2 g), titanium oxide (4.2 g) and talc
(4.2 g) in purified water (446 g) was used.
Example 3

Metformin hydrochloride (median size: 29 um, 2318.2
g), pioglitazone hydrochloride (median size: 13 pum, 45.1
g), Sylysia320 (trade name, Fuji Silysia Chemical ILtd.,
1.4 g) and microcrystalline cellulose (86.4 g) were
placed in a fluidized granulating dryer (manufactured by

POWREX CORPORATION, FD-3SN), granulated while spraying
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(150 g) and dried to give granul es.
cellulose (170 g), croscarnellose
and magnesi um stearate (9.0 g) were 5 added to and

ReE

re was ta usi

M crocrystalline
sodium (138.2 q)

ff@ﬁhw%nﬁﬁf ngB@d gqgﬂk€§ PI@%(Hgfyafﬂyﬁﬁy¥¥olldone

et1'"ng nechi ne

(reswf et aneld dwi&dkusuigiSed sgkashdeslt d.
Correct 12HUK) (t abl et _ si ze: I.qng, di a
short dMARELELYS R g0 ?fep

%@3 i ve dpab P9m1Q
‘Et alt(gg tabgf)ztéﬁéilglo rgé;g]éwerpe
cabdédigtappadatmisx é i woahertsd, ontadnest UJE@IHE}GPQ/\REX

CORPORAT] d coat formed b . .
coati ngt ggl\l)ﬁpl %ﬁ‘%ﬁc Zmégﬁefrﬁ pe{‘é?r%g?gtsu?/ S’%gg}a@gu%mg a
%lé‘-‘élﬁ? gng:rQIr{Té N (@ ndifee $ih - 8uC

wei ghi ng

ng per tablet. As th

é§§u17 0 ggé%Farmellose

@%éﬁhﬁ@r(ﬁablgb were
cast in a fil

o3t otk k@dh et Seisakusho

e coati ng sol uti on,

atﬁspeCermncuflzmmr¢xyprm|smzayl logid i bameted. 27.5 mm x

it

h I Q
g%ﬁ‘ ene géy%g‘g) |°2"pur|g|

& \Fﬁ]{é?ﬁ?g%%ﬁdq‘w cm?)

VS qus\es t&@l@tﬁdmbeléhh/htgf aroi o Agdpeahlwab et ( nedi an
29 gm 2325.6 %Bﬂllfl ogl i tazone hydrochl ori de

si ze:

( medi an Tiezcbg8ipgd

c@étﬂéyggﬁa?%ﬂ%ﬂ(ﬁ#%at 8"1 %o 9)

m CrocCrys

ose

eB5, (3RO BBIGCEEr 3 akR, 2 Tilm

m3d$factured by POWREX
were 25 placed’in

a:o‘HRchiA'zengramﬂ@ttagtdm;gerwa(smpafrﬁmmef;d loy spPOaREXg a
CORPQORATI ON,, FOr 383%{: granul ated wh
g

CHAEIRY FAtEtiom

ne SR IR AG

Eggﬁsra uP of 80°C and

R BQ"G‘Y&VM&ExO'ﬂéj%‘Pve(H&nﬂ-cﬂ&a@@é ¢t i Pe¥ghing 1100

granul es” Mcrocrystalline cellulos
oo gosr nebbded . 3@ssothencea3ing gobntimmgnesidhspersion of

L ST RIS A AT, b By e

Eél@'cﬁiﬁds vsbng 42 o tgp! etu%rfmﬁml oRigeanuf axty) ednldy talc
kusui Sei sakusho Ltd., Correctl?
lénd o hrbRepuXd. i efh Na2RIshGH2 7 dgAnwidr USe®- nm

! sipgn pressure: 11 kN cm 2)
%é‘l g 2255 ng per tablet.
Metformin hydrochloride (median size: 29 um, 2325.6

g), pioglitazone hydrochloride

g).,

1.4 qg)

Sylysia320 (trade name, Fuji

e (170 9),

HUK) (t abl et si ze:

to give tablets

(median size: 13 um, 38.4

Silysia Chemical Ltd.,

and microcrystalline cellulose (88.1 g) were

placed in a fluidized granulating dryer (manufactured by

POWREX CORPORATION, FD-3SN), granulated while spraying

purified water (1491 g) containing polyvinylpyrrolidone

(149.1 g)

Microcrystalline cellulose

and dried to give granules.

(170 g), croscarmellose

sodium (137.1 g) and magnesium stearate (8.8 g) were

added to and mixed with the obtained granules.

tableting machine

Ltd.

r

The obtained powder mixture was tableted using a

Correctl2HUK) (tablet size:

27
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The obtained tablets (1200 g) were cast in a film
coati ng apparatus (Hi coater 30, manufactured by POAREX
5 CORPORATI ON), and coating was perforned by spraying

%1 al&ga Qe ofg ap AR, CeUIAPFEs L EORE AN £u Pk :8AAC KN/ cm?)

g/mn to give filmcoated tablets weighing
1200yivig peblietld eteigbhinke 125% img pelruttianlet.

di ' d | [ ul 20.8.09), .
oo vt rREnebTe e ot EhEBE S 109 °6Y; Mtk dATEqsd = £iln
2k Sigan p%@lactuégé)_ﬁigb_aiﬂénouﬂbfiﬁtﬁn‘&ftﬁtlﬁﬁga 8) POWREX

was used. anple 5 Pioglitazone hydrochloride (medi an
SIORPORBTFHON) ,( E00DOcgatamy mias opeyfoamadhdyYefPiprydang a
(2500, g) were 15 cast into a m xer

COPFRT

%PQ/\REX .
| BRIWFAN AF BPafRTHINTC afGRSEALBEe of 80°C and
sitl 171 0g/hhe Y g Ned FilmHbates Ruebligzesdeighang 1290

jet mll pulverizer (NPK Co., Ltd., _100SP) to give a |

pg \ReYT zeabpedducAY ik anocsitiam. w huFiosf, # dispersion of
Loglitazan dr.qch| oride/ m croc talljne
c&qﬁﬁ%ﬁgrﬁgymﬁﬁgh*£t?8?%4?%%%r&%EF%HQ&?(éé%¥gﬁhylene

13850 29% Q0D 4250 ), @ipandam zedigeoddet9 (gedaad talc

size 3.6 gm 103.3 g) of a pioglitazone

Hpdrdo @) of RdBmFidiRY yeEEE nS22e¥) uFdse 4isdure and

g%&&ggigsgalline cellulose (131.9 25 g) were cast in a
ur di zed granul ating dryer (POAREX CORPORATI ON

FD-5S), Pdoayiul td 2dnehhlyd spelayongdeur inffediianwatige: 13 um)
1375 taini, I [ l.p. li 275 d
YE30D Plot Be8, Mk Sy Rl A P ind os i Fhen 819 were
324 Wnt&r aSHANEE | g%@vmﬁ& TUHRORARIONG Ge@Pical

magnesi um stearate (16.5 g) were added to and mixed
sramuletobl arned mrzed| by, sTHe nbrdi neBhpowddiained mixture

Tk BRSO R EVLPR4 T o, nea,
Conrsaot 1261UK) (ealkll gduBieeized b b @daetermedanmsxz283.6 pm)
short diameter 9.5 mm conpression pressure: 20 _ .

RE/ puriting bitingpee vhy%raggdmiéiﬁﬂnécwcgﬁw%%{tgﬁs

WA 116 & Of 9 T8 Rer tablet,

Metformin hydrochloride (median size: 29 pym, 4250
g), a pulverized product (median size 3.6 um, 103.3 g)
of a pioglitazone hydrochloride/microcrystalline
cellulose mixture and microcrystalline cellulose (131.9
g) were cast in a fluidized granulating dryer (POWREX
CORPORATION, FD-5S), granulated while spraying purified
water (1375 g) containing polyvinylpyrrolidone (275 g),
and dried to give granules.

Microcrystalline cellulose (320 g), croscarmellose
sodium (253.4 g) and magnesium stearate (16.5 g) were
added to and mixed with the obtained granules.

The obtained powder mixture was tableted using a

tableting machine (manufactured by Kikusui Seisakusho

Ltd., Correctl2HUK) (tablet size: long diameter 17.5 mm X
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The obtained tablets (3600 g) were cast ina film 5
coati ng apparatus (DRI ACOATER500, nanufactured by
POAREX CORPCRATI ON) and a coating solution was

d t f 15.
;s/fi{@% di‘%m%'{%xlerg.rgnfﬁﬁ\, ?Bt?lg% eé'E.e..o?l s 8 e1520

mn to give I'm coate ts wei ghing 1100 ny
AN/ bt R) . eAmitgpedcedtthng stdpered, ddalispegiven tablets
hydyoxyproEélnethyl 10 cel l.ul ose (63.8 @),
F5 3R hYend 78 DI PBEOG3PIES g),  titani um oxi de
(12.3 géfl‘?e“{g)‘?oﬂf‘%ﬁn@@@él@etg Rulidd &) watker P0if)a film

was used. anpl e 6 Pioglitazone hydrochl oride (nedi an
giozetidg gpparbktid 00DBICOARERSEPocmagtefa¢hured by POWREX

cellul ose (2500 g) were_ _cast into_a m xer_ (POMREX
GERASRAT RN\ @rTd 31 COBEIMH ADITEIRA HAR(RyoTed at an
glid¥dfe TRapAYAEANLE Biexigpe aes1pubveyimaad t& give film-
jet mll pulverizer (NPK Co., Ltd., 100SP) to give a
cwated zedbgedduote {abiingn 1si0® BI6PgH) tEPHEta As the

pi oglitazon .dr och| or.i.de/ m cr ocr yst al | § I
RS RBIEIART ngaPoeRen 1o (FEqRyd ey SEapy IRy 1
400 uYsea (B3 . \Ergppdpprgdttiy lerdi glysice 8060grl2.3 g,
185.9 g) of a pioglitazone

Midrarehimr PEdAa ctber §sgal aned BBleel(tfi-GsThi kpypyrified

] 1.0 | 127.5 t i
AR O EERYC LA 14T BEer o (Powex QbRPORATI ON

ERaxiple g6anul ated while spraying purified water

1485 taini [ yvi nyl .0l id 297

i od BRI G ENGPoBY SR IR LD EIRRs ATTFhanCEAR ookd W
3% P)g) Céﬁacﬂﬁf@}éggﬁsﬁqqiitﬁa(821151%@“@2500 g) were

magnesi um st earate ( g) were added to and m xed
wiatsit tiretobkaimiedk yr AROWBEX TRRBORACASN poigetical

Lt PR B9 S fAPLEL! 10 R B nea mixture
wary gal sy cleabl et a S &e: nliamg shh avekarzeh3. BNPR Eo., Ltd.,
short diameter 8.5 nmm conpression pressure; 15
RROSMChyo egaveped nwivienizgsereodinett dmaddk2Rapfiées 3.6 pm)
@%i%“£¥%§ §tggd%g ﬁ? nghloride/microcrystalline
cellulose mixture.

Metformin hydrochloride (median size: 29 pym, 4500
g), a pulverized product (median size 3.6 pum, 185.9 g)
of a pioglitazone hydrochloride/microcrystalline
cellulose mixture and microcrystalline cellulose (127.5
g) were cast in a fluidized granulating dryer (POWREX
CORPORATION, FD-58), granulated while spraying purified
water (1485 g) containing polyvinylpyrrolidone (297 g),
and dried to give granules.

Microcrystalline cellulose (342 g), croscarmellose
sodium (271.5 g) and magnesium stearate (18 g) were
added to and mixed with the obtained granules.

The obtained powder mixture was tableted using a

tableting machine (manufactured by Kikusui Seisakusho
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5 The obtained tablets (3600 g) were cast in a film
coati ng apparatus (DRI ACOATER500, nanufactured by
POAREX CORPCRATI ON) and a coating solution was

rayed_.at _an erature qf 800 0
TR reohr e Rl Sab TR A LY F doni i Bhoter a3 5 mm
ts3ld et . dfamkhe rl(B cHamin)g compit e 98ioa girsgessren afS
h droxypropylnethyl cellulose (67.4 %? pol yet h Ien%
ebboe@rdrped Y’FF&‘m%n"r%&?H%d( éeg)t%nali'§| Fablets

ol t 64 g) was used. 15
&]E%edr})encg E)%S fnige‘j%&\@ g u(elctgl on of coating agent]
Wdroxyﬂh@pwmh;&bdcezldhn@ss 2915(00('@:}5x)e(:35©a$t g:)n a film

and pol yet hyl ene glycol 600 72 wer e ssolve
FRAYIRG aBPar %520} £adbyi e 5f4 By Powrex

YRREYRAT LHRY L PXd d@oé%:.@x@)sc\l\@ﬁ%l@hsW§e§pt8ybﬁe at an

obt ai ned so utlon to give a coating agent.
ﬁtthneonembena¢nkeabfeﬁp°c at 15.0 g/min to give film-

4%591%&);; 47 ol™%- Bﬁ§n9/—‘la§l}t yfic A% §he

%%a(ﬂewl Q@ﬁ.h%rlotrp abbb%wﬁ&d as ﬁqwmbﬁopga&éthyl
g), lactose (1991 g), cornstarch (366.3 Q)

@ledslo:alrml 668 élocg)um podyedhyjlere cIpyacdd 69103 (13 g),
fl.yidized b f
SO A Rt Y 2L ol S LR TG0 PR water

SpHE Ng) aRasquets. sol ution (2591 g) cont ai ni ng
hydr oxypropyl cellul ose (142.5 g). The obtai ned
granul e powder (3696 g) was passed through a power

I Aggu Py Showa Chemni cal Machinery
Serfeérl ngf"'ﬂgﬁng’r glve a sized powder. The obtai ned

§ Prediyponden b$48£oa3‘1£)1g§; agemiskt arch (127.1 g) and
magnesi Um st earate ( ) e.mxed, ln.a er

mi xer (FEAFCIARERBY Ve c%ﬁiﬁ#@ﬁe:kéﬂ9n4&§m§) (350.4
?WWdﬂﬁiPQQ}e%W§ﬂéﬁé0819b@TjGUd@d(720©HeMé%@ dissolved in

abl ete a tabl eting machi ne (manufactured 5 by
Kulrusﬁmecsewsaleursﬁdiﬂ@l ¥)to Fivemiakedoxadeet(¢8 g) and

;PrT%#néllrgg @QfgéfﬁgeqSE%plquere dispersed in the
obtained solution to give a coating agent.
[Production of naked tablet]

(E)-4-[4- (5-Methyl-2-phenyl-4-
oxazolylmethoxy)benzyloxyimino]-4~-phenylbutyric acid
(hereinafter to be abbreviated as Compound A, 1184 g),
lactose (1991 g), cornstarch (366.3 g) and
croscarmellose sodium (233.9 g) were placed in a
fluidized bed granulator dryer (manufactured by POWREX
CORPORATION), preheated, mixed and granulated while
spraying an aqueous solution (2591 g) containing
hydroxypropyl cellulose (142.5 g). The obtained granule
powder (3696 g) was passed through a power mill
(manufactured by Showa Chemical Machinery Engineering)

to give a sized powder. The obtained sized powder (3485
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The af orenenti oned coating agent was sprayed on the
obt ai ned 24000 naked tablets in a filmcoating
machi ne (manufactured by POAREX CORPORATION) to give

fi t 3l £5 5 (240 L GANtAI L P32 Q8. 15
ég’ 5%“%%%%%5%3 zqﬁ§{°%a§?eggﬁﬂggﬁiééﬁé ?ﬂe follomﬁné
5or me s imbxedalilreta foumblet o Xepmimanuif@cipered by Showa

tablet): i5 20 (naked tablet) 1) Co und A 32.0, .
Shemd Gk M3ShANRTY JRISPREE 1%335@5 °§9talfqu mixed

gg?ﬁl&%g@g&%oggb%@sm&oé b 10+t NG ARG | (manufactured

nesium stearate 0.55 ng tota
bYO KA kupu { f Beisadnpivenl sl . 7) tydy bxgpnepddetalylets.
el lul ose, 2910 _2.92 ng 8 ol.yet hy|l ene gl ycol 6000
FEofy X5t ey Pt éﬁ%d?ﬁ%%??isﬁo.%%@tim yel I ow diiron
trioxidenQ. Q& JWkhoh 8k onkdef ecfc%‘ﬁfngx%@éggt 24as sprayed on
ny

[ Production of coating agent] 114. _ _
Eher oogmiopgdndtfW0 cerketiotebdes (ine- 8) filgn . @egfing

d. pol hyl | 600 4 ' | ved .
FRCHRA bt FREsEaS S5) Do, AR BBRRI e ¥ aive
andm-Jdtwd deabar g | pX4 doo( @abite 03 ) Weba tdiispaiged2. 0 mg

in the obtained solution to %hve a coating agent. 31
oPr 6emEaund ok REXedakbe bt pney hatel gnEheafiterl Q8ipg

. Exanple 1, a m xed powder was prepared and
fﬁ%ﬁggggﬁﬁgé'nixed powder was tableted by a tableting

Tabliene fd¢kubdit i98 spkemposition per tablet):
(naked tablet)

1) Compound A 32.0 mg
2) lactose 53.8 mg
3) cornstarch 13.75 mg
4) croscarmellose sodium 6.05 mg
5) hydroxypropyl cellulose 3.85 mg
6) magnesium stearate 0.55 mg
total 110.0 mg
(film components)
7) hydroxypropylmethyl cellulose 2910 2.92 mg
8) polyethylene glycol 6000 0.6 mg
9) titanium oxide 0.4 mg
10) yellow diiron trioxide 0.08 mg
total 114.0 mg

Reference Example 2
[Production of coating agent]

Hydroxypropylmethyl cellulose 2910 (TC-5) (101.9 g)
and polyethylene glycol 6000 (20.4 g) were dissolved in
purified water (1224 g). Titanium oxide (13.6 g) and
yellow diiron trioxide (0.136 g) were dispersed in the

obtained solution to give a coating agent.
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Ltd.) to give naked tablets. [Production of
filmcoated tablet] The aforenenti oned coati ng agent
mas sprayed on the obtained 600 naked tablets in a
gg&& {in% @¥ﬂﬂgf% (qggf ured by Freund
0

pora ron |In}coa ed 10 tablets (600

tabl etS)Incameal @ame éh&n(hém 8k ﬁ:nnpmmes&ncpeﬁxtaamm 1, a
and having the follow ng fornulatlon

ﬂ'd-r’iﬁﬂ a@wﬁe(rcmfosw%ﬂrs@‘r angp| &he: B%éé’be‘ila’BFéFF powder
ge’é b?cg)téﬁé%‘%ﬁ%ﬁ)mggﬁgﬁtear(mwsul Seisakusho
croscarne Iose ) hy 6)

oxypropyl cel lul ose
Iaghasi ton gtieer aiaked tabdlet(sfi | m conponents) 48.0 ny
80.7 20. 625 9. 075 5.775 0.825 ng 165.0
&é’rﬂdqﬁﬁ%ekyﬁﬁog*%fﬁwtéé |‘iﬂ%ls%m§910 8)

pOlyethgh%n%ﬁB &ﬂéngqg%éa éb&%ﬂﬂﬁnéaéﬁ€ 3551Qbr%¥ed on

yel | liron triox
ipet ailataifiedo 60 rRelﬁederte@l@mpie [fFirladma‘émngf machine

E:(%%tr%:;]fg?igﬁgtgkg@/ydrfogg rrlglo)étlorzrrl:";;cl1 at:cfelnl)u't%segizx%mfllm coated
tablets (600 tablets) containing 48.0 mg of Compound A
per tablet and having the following formulation.
Tablet formulation (composition per tablet):

(naked tablet)

1) Compound A 48.0 mg
2) lactose 80.7 mg
3) cornstarch 20.625 mg
4) croscarmellose sodium 9.075 mg
5) hydroxypropyl cellulose 5.775 mg
6) magnesium stearate 0.825 mg
total 165.0 mg
(film components)
7) hydroxypropylmethyl cellulose 2910 4.494 nmng
8) polyethylene glycol 6000 0.9 mg
9) titanium oxide 0.6 mg
10) vellow diiron trioxide 0.006 mg
total 171.0 mg

Reference Example 3
[Production of coating agent]

Hydroxypropylmethyl cellulose 2910 (TC-5) (101.2 g)
and polyethylene glycol 6000 (20.4 g) were dissolved in
purified water (1224 g). Titanium oxide (13.6 g) and
yellow diiron trioxide (0.816 g) were dispersed in the
obtained solution to give a coating agent.

[Production of naked tablet]
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30 and pol yet hyl ene gl ycol 6000 (20.4 g) were

dissolved in purified water (1224 g). Titani um oxi de

(13.6 g) and vyellow diiron trioxide (0.816 g) were

di sper s 4ot BemORiAACH 88! Ul GefOroh¥e ETHM1801, a
agent. [Production of naked tablet] 32 In the sane

meirwesd pewide rRefas eprepExanhland, the mb&aﬁmnmﬂ@n&ﬁﬁ;powder

prepared. and t obt d nixed tab

A6t SR 8, Hnchi Pebiritnd, meshihe <ot 1L SE) sakusho
gjﬁ@ Nakgdglishl elsked PradudtiHn of fil m coated tabl et]
The aforenentloned coati ng agent was sprayed on the

(ﬂﬂ%ﬂ&@dt390IQﬁainlmbbea§Qd1tﬂblﬁﬁﬂcoatlng machi ne

(manuf agt ured. by Freund Corpora t '

fil mco%%‘ ‘:t%%?@?gl{ ‘iaﬁ?'é’%: g)c néjallgjﬁl ﬁSSGEPOr%ed on
¢h Cuipesnt el lﬂzooeﬁakaal Qtam@waynng el i od:cbswm@ machine
formul ati on. (naked tabl et) 1) Conpound A64.

Zﬂ%ﬂﬁﬁ%@i9¥e@n?xnﬁb¢ﬂgdaﬁggnoBﬁﬁ1994)&qxg%yﬁeﬁpagbcoated
%?nl;gsy?%m%s gg%tgttygég%p%ﬁ%%i%ﬁgeﬁﬁ rzn{%o(r%oﬁgntps und A

PR r7)tdlytle exppdomd vehdytheelfal bseidglFomjulation.
pol yet hyl ene %éycol 6000 9) titanium oxide 10) yellow

dmaksifl t¥2BAPAd total 25 Reference Exanple 4
%?ngyﬁéégﬂdoh coating agent] 5.9p2qny mé.z ng 0.8 ng
2) lactose 107.6 mg
3) cornstarch 27.5 mg
4) croscarmellose sodium 12.1 mg
5) hydroxypropyl cellulose 7.7 mg
6) magnesium stearate 1.1 mg
total ' 220.0 mg

(film components)

7) hydroxypropylmethyl cellulose 2910 5.952 mg
8) polyethylene glycol 6000 1.2 mg
9) titanium oxide 0.8 mg
10) vellow diiron trioxide 0.048 mg

total 228.0 mg

Reference Example 4
[Production of coating agent]

Hydroxypropylmethyl cellulose 2910 (TC-5) (298.8 g)
and polyethylene glycol 6000 (60 g) were dissolved in
purified water (3600 g). Titanium oxide (40 g) and
yellow diiron trioxide (1.2 g) were dispersed in the
obtained solution to give a coating agent.

[Production of naked tablet]
Compound A (1032 g), lactose (2657 g), cornstarch

(425.7 g) and croscarmellose sodium (260.2 g) were
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228.0 ng Hydroxypropyl met hyl cellul ose 2910 (TC- 5)
(298.8 g) and polyethylene glycol 6000 (60 g) were
di ssolved in purified water (3600 g). Titanium oxide

4% Ba and. §O£Wﬂ|d¥$§&'5%ﬁ‘qféﬁﬁﬁ§t6¥-%ﬁ?efﬁﬁﬁanufactured

di spersed in the obtained solution to give a coating
byeMQWRE ¥Xr CORPORAT DON hak pat ethedd e dl , Covipeshcepd (g@3nulated

s een v ety d IR TR w L i
58&%@£¥§§¥§gm%%314@‘9§edﬂﬁ@5(dm@PfaCTHEGQbﬂShned granule

, preheated, m Xxed and granul at ed
mmd@ISpf‘hglVﬁgga\n memsssdl mhmgm@op@)wetlbrmalﬂn ng

DRGB! 8B SRR SH Brpgrerine

fol |glv(émd1u§@§bdr %MeﬁhOV\@hQWQEﬂ‘a&InMCBh.n@dy powder (3696
Engi neering) to 8]ve a sized powder. The obtai ned

9) ze PR €866 34)8 Gdr pRCamAORESALE Preakate (19.25
|
g?%%%“%f%&&f e da( é@u@ale@ M %&fu E&Cﬁdyé@ BY showa

(manutact dre en1ca ner
EhgmﬂﬁﬂlrmﬁchmddﬂyaEﬁ@ﬂneednng«%bn@omﬂerohﬁalned mixed

tabl eted by a tableting nmachine (Ki kusui Seisakgsﬁo ,
PPUYe R §¥3$ VEaHé@&?d{ ébveﬁsta%%%m.'aﬁ gne (Rikusul
5L TaGeahfd 188l Tt ledl ﬁéo hé lomedeggat i ng agent.
was sprayed on tal ned 27000 naked tablets in
dPftioldmacoiadm ngf :fadm—rreoéhaduftabtllﬂ’e]j by POAREX

CORP to filmcoated tablets (2700

Cabl ot s1PEoRERHATRT 54081y a1 LBRpART A 4T PREAYCS ©P
€nd B@)\'Harﬁguéﬁ‘Gme'O'OO\MaﬂgedeEmﬂeaié ofn 30fiakl @doating
formul ati on (conposition per tabl et naked tablet)
rnyct;omoumlamuﬁacawd Dy | BOWEEX OBPY(:}&AT’;)ON) to give

nst 25 0 r{ne, S i:ym. 6.0

FRE A eh AP 1 OFROEE foEe R TR 020 0 mg
of Compound A per tablet and having the following
formulation.
Tablet formulation (composition per tablet):

(naked tablet)

1) Compound A 24.0 mg
2) lactose 61.8 mg
3) cornstarch 13.75 mg
4) croscarmellose sodium 6.05 mg
5) hydroxypropyl cellulose 3.85 mg
6) magnesium stearate 0.55 mg
total 110.0 mg
(film components)
7) hydroxypropylmethyl cellulose 2910 2.988 mg
8) polyethylene glycol 6000 0.6 mg
9) titanium oxide 0.4 mg
10) yellow diiron trioxide ' 0.012 mg
total . 114.0 mg
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6) magnesium stearate 0.55 ng total 110.0 mg (film
conponents) 30 7) hydroxypropyl nethyl cellul ose 2910
2.988 mg 8) polyethylene glycol 6000 0.6 ng 9)
titaniumoxide 0.4 ng 10) yellow diiron trioxide

0.012 ng total 114.0 ng 34 Conparative Exanple 1 In
Compraret ivanExaapleé Exanple 1 except that nmetfornmin
hydrochl ori de (nmedi an size: 29 gm) was 5 replaced b
met f or nER AR o8 M88NGR R anl Fxammke Snf,xceptv that

?%%éﬁé?%ﬁ:gygﬁfgﬂfw 1 EEPeLdEN Rl s 2Pl Newas

I n the af orenenti oned Exa es and
Cemlaradd vy Emeryficermen ehgdalowdt bolr i de (@i enize: 238

uniformty of these drugs by determ ning the
BB f it@Rhe T Bf WeHS a&‘%%l(’%i-of pi ogl i t azone

Bxgleao it de aadmpidoini n hydrochloride. To be
specific, the contéents of pioglitazone hydrochloride

and net Thenitathheit schbgeiided ninhshealsd fareme B tjwned

asur.ed by Liquid chronatograph t he_aver e
P R LI R LR b AR £ e e ea 3 ML
abhelenthiehi EBemSttandsf drHewleald Aig¥aby dieiedani Hinghehe
aver age value and the percentage thereof was
earéflinient TRE vasiiatsiape ($Howf i PivgRRdarzong

Ryt AR n e ol B MR Gl ¢ Bzone
nmet f or nte bydrsaodd DF | dehydveocdb ot ede sBahmp £ogBif@zdne
E?gggé%fgéggésaEﬁmggg%ggm%% Lydrochloride in the tablets
were measured by liquid chromatography, the average
value and standard deviation of 3 tablets were
determined, after which the standard deviation was
divided by the average value and the percentage thereof

was calculated. The results are shown in Table 1.

[Table 1] Coefficient of variation (%) of pioglitazone

hydrochloride and metformin hydrochloride

pioglitazone metformin

hydrochloride hydrochloride
Example 1 3.5 0.8
Example 2 0.5 0.3
Example 3 1.1 0.7
Example 5 1.0 0.5
Example 6 0.6 0.5
Comparative 7.6 1.2
Example 1

As shown in Table 1, the coefficient of variation
of pioglitazone hydrochloride and metformin
hydrochloride in the solid preparation of the present
invention was small. In other words, the solid

preparation of the present invention showed superior
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Exanpl e 51.00.5 Exanpl e 60.60.5 Conparative 7.61.2
Exanple 1 As shown in Table 1, the coefficient of
variation 25 of pioglitazone hydrochl ori de and
tform n_hydroch]oride in the solid preparation of
:gﬁy%rgggﬁéy%rﬂ&hf?ﬁﬂlﬁﬁg snmall. In other words, the
> Hip ér 1 REARANAE X MmP] et RE present invention showed
superior 35 drug content uniformty. Experinental

Exanpl e TheTheab hpltst bt breddinn thee af or ememtinned

anpl es_and arative_ EX |l e r a t
AR ER s Anss TR Sha iy, Hafel, ReTE SRt A che
5t pét hpadaess B £ theBNWASt A1 eflely rT@yr@c BaBYy wsing a
Co., Ltd.). The results are expressed in an average of

Fahket cherdnnss enaltes afeaspdasiurqdbby Ioygma Sangyo Co.,

le 2]..Jab
LT, et nees (L IaLE 0 89055 A Moe o
Pabpd €6289TKenpersail ve 8bebEstugdre in1BaPAeA2 shown in

Table 2, the solid preparation of the present
i nvention showed superior tablet hardness.

10 Experinental Examplgrd Jhe AP &t shabbaleed (1 the

af or enent i oned
Tablet hardness (N)

Example 1 181
Example 2 210
Example 3 250
Example 5 223
Example 6 289
Comparative 80
Example 1

As shown in Table 2, the solid preparation of the

present invention showed superior tablet hardness.
Experimental Example 3

15 The tablets obtained in the aforementioned
Examples were evaluated for the dissolution property of
pioglitazone hydrochloride by the Paddle Method (50 rpm)

using a hydrochloric acid-potassium chloride buffer (900

mL, 37°C, pH 2.0). The results are shown in Table 3.
20 '
[Table 3] Dissolution rate (%) of pioglitazone

hydrochloride
time 15 min 30 min 45 min 60 min
Example 2 85.6 95.8 98.5 99.5
Example 3 83.1 94.1 97.7 98.6
Example 5 93.0 100.7 - -
Example 6 89.0 100.0 - -

As shown in Table 3, the solid preparation of the

25 present invention showed superior dissolution property
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Exanpl es were evaluated for the dissolution property
of pioglitazone hydrochl oride by the Paddl e Met hod
(50 rpm using a hydrochloric aci d- pot assi um chl ori de

81 Fiadistep g HnrBhatas " 1Sy o ¢ SO

ploglltazone hydr ochl oride tinel5 m n30 m n45 m n60
m n Exanpl e 285. 695.898. 599. 5 Exanpl e
383. 194, 197 798. slpdasfrlabhyoApplicahdlity,

689. 010 h he dfent invention is
prepara |on 5$§%§ 8¥9833F52§%$ ?ﬁvght|§%!s gaedl v
agedibrasli asahetrapept bpedrnBef of giiatpleities omed the like

hydrochl oride. I ndustrially Appli aﬁl|lt The soli h
BREpdrat $BReEH Ofthel ThrREBRAT] eRerecteiaflpsosun s
LR £ 1 E6Yeh 1A Qﬁabatl%%@lnﬂtwﬁ blrleqaela@p b§ an
superior in preparation characteristics such
dQMM&mnumehsnmnquNEMdlasohﬂtxwepLBQQQQAQﬁtaﬁexcept

i.nsul.in sensitizer and an_active jn Xcept
LRSI SERSPLIGasS) pr BRAPARAH T ARGCH o0 FhQ the like.
like. M@ -Maoverthbheodald dopephdiaaiicin 6f the present
present i nvention can be easkmy produced by a

u

ioveartiion genhde Sysdldi BF %@obwdapﬂéﬁa‘f%?’r%t method.
havi ng a phase wherein an insulin sensitizer and an

active ingredient (except insulin 5 sensitizers) are

uni formy di spersed, and a hardness of 100 to 400N.

2. The solid preparation of claim1l1, wherein the

active ingredient is a biguanide. 10 3. The solid
preparation of claim2, wherein the biguanide is

met form n hydrochl oride. 15
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4. A solid preparation having a phase wherein an
insulin sensitizer and an active ingredi ent (except
insulin sensitizers) having a ratio of nedian size
thereof to the nedian size gi&iﬂé’inSU|in sensitizer
of 0.5 to 15 are uniformy dispersed. 20 5. The solid
preparation of claim4, wherein the active ingredient
is a biguanide. 6. The solid preparation of claimb§5,

wherfei $o ke PEGRAFR BEORs hanting n? nPRR®SIQF 4B, a5 insulin
3o &4 2011 Aoy SARr ALEQD YN 43 BRES Y MELGE NI AR 1
insultn “sSensitizer and an active i1 ngredient (except
sesiditizeessi arxensyifoemly fdispyrdiesperagadl, aahdraness of
coefficient of variation of the insulin sensitizer

?ONot nore than 6% 8. The solid preparation
of claim?7, wherein the active ingredient is a
bi guani de. 38 P. 9. The solid preparation of claimS8,
Gherien $hdidbipgegra vetiennetf awhabmhidr edidxeinethe0active
A sdiéﬁgreparati&p,having_a phase wherein an 5
RIS H SRhstSi 2erP AP RAYEcti ve i ngredi ent (except
insulin sensitizers) are unifornly di spersed, which
elutes out not less than 70% of the insulin sensitizer
3t Fherisphideprieparatienl oifi chla®t 2acvdrei it bhe

addl_e .Met hod usi a hydyochl or.i ,d- pot assi um 10
gﬁlgcl)lraln g@%u%Fef“e(trp%%bgf gl %gc}ce%foggh%fi on at 37C, 50
rpm 11. The solid preparation of claim10, wherein

the active ingredient is a biguanide. 15 12. The , ]
4ol Ad Srebdr REPPR Tt ¥9 i hrYinduferRRASEh¥hafitRnpRe insulin

%én&‘?&fi‘l{é’%”amidr el orige ihdrdafOhtd R A{RBu1in
avi ng ‘a phase wherein
sensitizers) having a ratio of median size thereof to

the median size of said insulin sensitizer of 0.5 to 15

are uniformly dispersed.

5. The solid preparation of claim 4, wherein the active

ingredient is a biguanide.

6. The solid preparation of claim 5, wherein the

biguanide is metformin hydrochloride.

7. A solid preparation having a phase wherein an insulin
sensitizer and an active ingredient (except insulin
sensitizers) are uniformly dispersed, and a coefficient
of variation of the insulin sensitizer content of not

more than 6%.

8. The solid preparation of claim 7, wherein the active

ingredient is a biguanide.
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20 pioglitazone hydrochloride and netformn
hydrochl oride having a ratio of nedian size thereof
to -the nmedian size of said pioglitazone hydrochloride

3 (el Sodisl e BPE LRI ¥ S0ELRC s 2 Mildre IS the

¥ guanide is metformin hydrochlorlde.

10. A solid preparation having a phase wherein an
insulin sensitizer and an active ingredient (except
insulin sensitizers) are uniformly dispersed, which
elutes out not less than 70% of the insulin sensitizer
at 30 min after in a dissolution test according to a
Paddle Method using a hydrochloric acid-potassium

chloride buffer (pH 2.0) as a test solution at 37°C, 50

rpm.

11. The solid preparation of claim 10, wherein the

active ingredient is a biguanide.

12. The solid preparation of claim 11, wherein the

biguanide is metformin hydrochloride.

13. A solid preparation having a phase wherein
pioglitazone hydrochloride and metformin hydrochloride
having a ratio of median size thereof to the median size

of said pioglitazone hydrochloride of 0.5 to 15 are

uniformly dispersed.

14. The solid preparation of claim 13, which is film-

coated.
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