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DESCRI PTI ON  PROCESS FOR PRODUCI NG COATED PREPARATI ON
Technical Field The present invention relates to a
production nmethod of .5 a preparation coated with

pi ogl i tazone hydrochl ori de ppaiih (F%qluseful as a

t herapeutic agent for dlabetes an e |like.

Background ApRotksseFOREPROBUCINGOBDAYED EPREPARATION
pharmaceutical conpositions containing an insulin
sensitizer such as a 10ﬂﬂﬂhﬂ&QQkhEﬁﬁi%ne conpound

gggn: he%,‘#% Eﬁf%%gﬁ'g, bl J;C?{gbﬁef]#?%%ﬁqgﬁat{ Ir%?a,@erl“gciuc%lon method of
CONHE G + 005 W tdbBed Q;?:?Eh YidEMS ordd HPpddbechloride, which is

( X-gl ucosi dase i nhi bitor, an al dose reductase

imdefil as a thepepewsc gt ifor @bmmn@ ands gl diike.
synthesis inhibitor, a flbra%e CO % 15 an LDL
cat abol i sm enhancer and &FPSRIFBLE s converting

enzyne phdfll DlDrend Sed PROJRY dffeefom! Shethateutdkal

A pharnaceutlca conposi tion, I'ch contains an

| mt;baﬂutmlddmﬂlnmd)laguamsiﬂmtsdn&pm’zgde)ma@mhc as a
ent and a harnaceutlcally acceptable carrier,
mztﬁma? gnd ghea Iake P dt {guanide.

met f orih n]%%lccﬁ oth 1L I%[(geeqlws whtltyl'ﬁzc(yﬂﬂyl%%d' ng’nsulln sensitizer

arfd a arnmaceuti ca

aﬁ?%ﬁn&ﬁr&'@ﬁr{ Ivgirth Weredas d h:ln’iiﬁlelnd:ierre(fr@ﬂe anl s—glucosidase
fornmul ated on the surface of netformn hydrochloride,

i enlpi ¥ egror tasdl glsiase \mcbmt@mc;)nhl%tom a biguanide, a statin

phar mace tlcal 03|t| . which.c
t FREBIR CB-H’gL ﬁY&%ﬂeﬁ"lﬁy&lﬂ&l@% 5 d a fibrate compound,

Wrm%ﬂ%l%n@@ﬁﬁr&:@a@ﬁ W langifie@isin converting enzyme
thi azol i di nedi one and netform n hydrochl oride are

riggpidritioms] yidirspensed i (se80 FRa7d@0edt Adal |y

5 T ol 0, S UL snovis
iGN A %}gnq_@é L34 QRE Pkl icd@gehtaand a

p arnaceutlca Iy

pharmaceutically acceptable carrier, is reported (see,

W098/57634) .

3) A pharmaceutical composition, which contains

thiazolidinedione, metformin hydrochloride and a

pharmaceutically acceptable carrier, wherein thiazeolidinedione

is formulated on the surface of metformin hydrochloride, is

reported (see, WO01/35940).

4) A pharmaceutical composition, which contains

thiazolidinedicne, metformin hydrochloride and a

pharmaceutically acceptable carrier, wherein thiazolidinedione

and metformin hydrochloride are respectively dispersed in

pharmaceutically acceptable carriers of their own (see,

W001/35941).

5) A core formulation, which comprises (a) a first layex

containing pioglitazone hydrochloride or a pharmaceutically
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acceptable salt thereof as an active ingredient, and
(b) a core containing a biguanide as an active
i ngredient, wherein at least a part of the core is

e %k@% ' ' Mo | i rﬁgy% S8 d b

V%%é‘%%g .sc’%itg)é%%%?%a‘%/orar?ula:ﬁﬁlaﬁé?q I C dlcon‘priaéles (b) a core
acbhtsinifyed BRI THN s PG dt Bz Nimdnatiiceid ombderein at

whi ch covers at least a part of a core containing a _

bl gaeihni dlpanher i thomors oranaosak oreidkdd layer, is
first la e[ is/g{ QBQ, ersed in a nodul ating rel ease

RO ETR N SR p @g cttari’des and the like, is

r&PO& t &8hrd SESrmu 1O: 1530648314 )compr & esurie st lf@r containing
I nventi on The present invention ains to provide a

pe Doyt taronersiyrixb afler igeparhitdlorcacrmse @ willsgst a part of a
pi oglitazone hydroch| ori de ich.s useful .as,a

t FRY A RRR FRL T &b‘r?‘iﬁ%*eg"ﬁ?ﬁfl%émﬁ I §R Yt the core
S%ll?&rﬂ% i ef%é@ti'.&nafé iddddedd B modulating release
characteristics t he preparation such as dissol ution
P&Wts’ucmfaf,)ipxg]ljﬁmm aohd athield ikEhe ir espotrted (see,

i nventors have found, in producing a preparation
CBRRHO 2P pi oglitazone hydrochloride, that a 20

coat ed pr epar at| onpiiah SN GHIAHd FnvhefEbal | On

property (particularly I ssolution property within 15

mn fromd eresdrtt tigferthisapldiimoOrtd gaigviafe a production

pi oglitazone hydrochloride can be obtained by coating .
wie thed o)L BRI BRG] gtpaffechividili thifsid taZzone hydrochloride,

rodr oahl o g o ! ! .
e 95 4 sttt T R SR 1ok, f1Abelsl and the
st ik eshPanfshOfbr tiH Hhddidivae il aemrilgisd ahde the

present invention. Accordingly, the present invention
rehatastdni dics privdust ipprenestatderofsushc @gt éd ssolution property

preparation, which conprises, coating with an aqueous
o?%@}%gfjohtatﬁo 3’_@1‘&%1% hydrochl ori de _

CoMpr i SHY & SOAL NVEELIIndRY I il | O po¥betig)

2) a coated preparation obtained according to the

pb Lekbeitd tion neidtad ofittheiafgiriceeminecomgdizbchl2ride, that a

coated preparation that shows superior dissolution property

(particularly, dissolution property within 15 min from the
start of dissolution test) of pioglitazone hydrochloride can be
obtained by coating with an aqueous dispersion of pioglitazone
hydrochloride comprising a coating material héving é low
‘viscosity. The present inventors have further studied based on
this finding and completed the present invention.

Accordingly, the present invention relates to
1) a production method of a coated preparation, which comprises
coating with an agueous dispersion of pioglitazone
hydrochloride comprising a coating material having a low
viscosity;
2) a coated preparation cbtained according to the production

method of the aforementioned 1) ;
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3) the production nethod of the aforenentioned 1),
wherein the coating material having a | ow viscosity
inits 5% aqueous solution shows a viscosity of not
et han 3 Aas 0C ) EQE'Q j; t,Rod @f .
?%L E\l%%r%r cg?o%%%anii%%eortgi%ﬁ$ﬁae grgégﬁl%gl er%tlgr’i greren the

hayi fith@ theové Vi SC Q¢ dhd S Ml RQHEIy ieelilug B%e agueous
hydr oxypropyl cellul ose SSL or pol yvinyl al cohol -

pab Jet hon esteows yecofispadite qfoinatemer® thsa PSoddetsoat 20°C;
thod of the aforenentione , erein.a _caor .
Bt i Skt R Shing i e A SRS MFER g - wherein the
ik &b SPensivhgla AR iRz hdr agkRihge opyl
conprising a coating terral having a | ow viscoSity;
&elhel gweodict il metyrabmfl tded laflesenSHl ore¢pclyvinyl alcohol-

wherein the active ingredient is a therapeutic agent
fRAL¥AHBEINE IAYGHe Fraddu@RM YEHod of t he

or Lopgd IS8 g agent, ;
fago)r %Egse’% es | 31@51 bi gue‘iﬁ SDeft %e %@%ﬁ%@&gﬁﬁgﬁl rrgt'hogerem 2
oot capy iR et tive \Wikfredidnte isbicgaaeddeiith an aqueous
met form n hydrochl oride; 9) the production nethod of .
thiespEntiare i aiculEtazga divsinasbloxddey Sompgiedrgng coating
i s .a t.herapeutic agent f.or hyperlipidernia; 20 10) the
&%%a}%oﬁ%tﬁ%tf gfowt Ne =% os?r&%}(énti oned 9), wherein

tdie tHd YPraRRIEH iGorAdRR IO MR LifdirdaRint ibhedn5) , wherein the
HMG- CoA reductase inhibitor; 11) a nethod for
iagpriore rirgiiesicinit iien softhsiregieutdroagenty foscHigbedes

from.a preparation coated wth piaqglitazone 5 .
RN RRIHE A0, B s C0e DT BRARGERRG Sy qvherein the
AR Al é@%ﬁﬂ PV B 30 480US HeighRRA8LEGN Of
pi ogl itazone ~“hydrochl oride conprising a coating
rgt etrtienlprogiviotg e mewhod sdfoshey afd2pmentdaned 7) , wherein the
preparatj on obtai ned according.to the production 30

tife mertSogme R PYIEQCHLOTHAeCh rel eases not

|9§S I{eh?ﬁ:od%%?i%flu P’ie%loidt %%O%eh\é%%meﬁ!‘chéﬁehnsﬁ wherein the
mnutes In a dissolution test by a rotating baskef

Ritiod Usigiedd enlty dsoghkbkirapacitdcpayaasi forchyperiiépidemia;
buffer (pH 2.0) as a test 3 ) i

10) the production method of the aforementioned 9), wherein the
therapeutic agent for hyperlipidemia is an HMG-CoA reductase
inhibitor;

11) a method for improving dissolution of pioglitazone
hydrochloride from a preparation coated with pioglitazcne
hydrochloride, which comprises, when producing said
preparation, coating with an aqueous dispersion of piocglitazone
hydrochloride comprising a coating material having a low
viscosity;

12) a coated preparation obtained according to the production
method of the aforementioned 1), which releases not less than
50% of pioglitazone hydrochloride in 15 minutes in a

dissclution test by a rotating basket method using a

hydrochloric acid-potassium chloride buffer (pH 2.0) as a test
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solution at 370C, 100 rpm 13) a coated preparation
obt ai ned according to the production nethod of the
af orenenti oned 1), which rel eases not |ess than 50%

of gi Iltagqgﬁmhygr chloride in 15 mnutes in a 5

dF 2B ATt 'b p&0dl e net hod using a

hysly ogheQ4 ¢ &d §84 &ba ROt ASS i SR LN Y iiedrdifrey HdPHhe Production
as a test solution at 370C, 50 rpm and the |ike. The

avetlaomp qﬂarthe:laefcswamrdilqm&@lh)tazdrﬁe:mml@ﬂﬂe@r ingd less than
10 used in the rese ion. is, er.abl.y O. 5 500
3% of rﬁﬁ%glﬁ:ﬁ‘ Bwi e, 1R i 1

di SOES B Ofbd O!f e o‘b;f phddi® MSSRIY ud Mg 'lﬁﬁiﬂ&:‘hl@%lc acid-

an aqueous so an aqueous suspensi on.
Gt Tuah | el oaf i g agiﬁﬁeazo(mﬁ t3.drocd ar ittt rsoelrthEn at 37°C,
aqueous dispersion is, for exanple, 1 - 25% (WW,
pr&fRmpIand the B5HKEWW . A concentration of these

ranges is preferable fromthe aspects of coating

wor kabi lity, content uniformty of pioglitazone

hydr ochigs | feettdgd heawbicdliened noaif ¢ ipgfiarazdnen hyairdchloride
the |like. 20 An ~aqueous di spersion of ploglltazone
hyerdbcin mhejmeqm dinvemtdions dife AuREeHad e 0. 5-500 pm, more

abbr te di spersion of the present invention)
’g’ﬁa} c]gglﬁaan teri al having a low viscosity.

AS usedriier &hfbod di¥pQAldM Gt e nistd Nayithe preeent

25 VISCOSIty is nmeant, for exanple, a coating naterial

vitrogen t506n (mobeacp:e@mz@mﬂmodmttm @muasvc@gutepuéf suspension.

0L 10 10 9 5 (B S AN N0 B LS e s o
ﬁ%% dd @ VdeQsidy if, e akdgle mat er ixaly (W&W)Vaweferably 1

concéntration of the coating material in an 30
aqUERIS(WW)UL | Anconeastrantoh ofnthésensasged s preferable

neasur enent tenperature and t he e are dlffere £ £
ViR e AsRSf et Ceindid .waargcagxﬁ Ide GPBRENT, SPpiformity o

SNSRI, S e e piBaration
Varﬁ;i:e;sié VM ide.2a 5% (WV) aqueous sol ution at

An “aqueous dispersion of pioglitazone hydrochloride”
(hereinafter sometimes to be abbreviated as a dispersion of the
present invention) contains a coating material having a low
viscosity. |

As used herein, by the coating material'having a low
viscosity is meant, for example, a coating material whose 5%
(W/V) aqueous sclution has a viscosity of not more than 33 mPa-
s (preferably not more than 30 mPa:s, more preferably not more
than 25 mPa-s) at 20°C. The viscosity of the coating material
may vary when concentration of the coating material in an
aqueous solution, measurement conditions such as measurement
temperature and the like are different. When the measurement
conditions are different, all coating materials having a

viscosity value within the aforementioned viscosity range on
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20C are enconpassed in the "coating material having a
I ow viscosity" of the present invention. As the
"“coating material having a | ow viscosity", for

exar@I ei %ﬁ/drowro‘ﬁfl cell I%%gﬁ% Hf(vﬁ %%Ir_oggylsolutmn at
bd'&f*é'é’ﬁ%ﬁpaéﬁ@dfn '\ﬂ'ﬂe By o Wil mﬂ%ﬂ having a low
Shi n- Et su Chem cal Co., d.) (G ade: E-3 (trademark);

quoq;mnsﬁqd’a ¢b. thé_tmtesela: mremmthra ade: SSM
(trademark i ppon, Soda L
hydr oxy‘b’r c‘g?arftﬂrt%é“a( %‘Ql)mﬂ ﬁ‘p&?wsé’&zfcec?lty » for

| G
Po’?ara\ﬁ ny] a‘P:y &k%f@/ﬁ{ yetﬁ@#@%& y%ﬂﬁﬁéﬁeersg "t aag%pg Ey?r?grmark) ’
[Mﬁm ®ddd Rd L) &mfk)hydﬂ@@rdﬁa{mmﬁmmmose

| i ke can be nentioned. The above-nenti oned coatl n%
o.,

ntterde M\ E hEW Hsadamay i Himgd e e

f‘n%%i qu x[hu?‘gp AE% %@y g\g"ﬁ?\év}’e%‘:’% ?‘%atl ﬁ&fl ) ; a premix

al ne I Nt ng one or’

ktGh@b?déﬁlm ect fdundNe Ao dreEddaned .coalddng of
materials and one or nore Kkinds of coating naterials

Hard TRy IpPRE swosiulpse (mdajﬁsé-pr MpporaSoia §0a, Ltd.) and

et x'}ﬁos{c‘i;éq“a' %%111‘551%% Ve 2ASHS RIMNEGA a1conol-

tﬁBHé@H@}l‘Hrﬁe ta%op%l%fétr' MkdMBliadl IRAVitR8demark) ,
["ow Vi scosi of t he present invention. As used

Ifavc&ﬁ,n,Gd);martyrie ami)atthmglri@t @@ina [beh meirytg omiegh
viscosity" is meant, for _exa

shose e i Sisicrad LTSS A Seda PRy 2pmixture of
Jf%ﬂ)r_? at{qe%%gf IREGr i gp%ﬂila% rake€6e0fwhen a
|nc r oXypr opy

cellulose (G adé: L (trademark);
McimhdS(ﬁdﬂ:e(&la.l Intice r@ atbeca ifledc &y Eembihnicg ohE or more
(trademar k) Aqual on (USA)); hydraoxypropyl
darw,ﬁcsa Etﬂf@?e doe RboVeagEREOpedsKoatipgymaterials and

I(.:?gnte renrl S R il dor %%%tl %nali%rlﬁégaga&qabj ﬂ?al&ev;scos:.ty at

aving a ["Ow VI'SCO pre nc

hagdr, pﬁﬁ)élte.cejdﬁiooi% [ “G:\daftaw hatefria% atideeuss (W/V)
solution at 20C. about 24nPas; and/or viscosity of 2%

IS ssﬂluj:tuognh@ts 20@153:0@11y50§ ﬁapgsynore than 35 mPa-s at
DALY RLIRY pafRLI 888 581208 a3008! Ldallng REGUEREP having a

bt
low viscosity” of the present invention. As used herein, by

the “coating material having high viscosity” is meant, for
example, a coating material whose 5% (W/V) aguecus solution has
a viscosity of more than 35 mPa-s at 20°C. Specific examples
thereof include hydroxypropyl celluleose (Grade: L {trademark);
Nippon Soda Co., Ltd.) {Grade: Klucel EF, Klucel LF (trademark);
Aqualon (USA)); hydroxypropyl methylcellulose (Grade: R
(trademark) ; Shin-Etsu Chemical Co., Ltd.); and the like.

A coating material having a low viscosity preferably
includes hydroxypropyl cellulose SL (viscosity of 5% aqueous
solution at 20°C: about 24mPa-s; and/or viscosity of 2% aqueous

solution at 20°C: 3.0 - 5.9 mPa-s), hydroxypropyl cellulose SSL
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and/or viscosity of 2% aqueous solution at 200C. 2.0 -
2.9 nPa- s), Polyvinyl alcohol-polyethylene glyco
graft copolyner [Kollicoat IR (trademark), BASF,

CHURENL 3505 1) Rt A0 By 06 o

havdl Nlr v 1 QYB3 1S QS 124 Y diiis dicdsaliver aar 290spepded- 2.9 mPa-
in the dispersion of the present invention. For

e$ X i Rakiv mod retdadie lofpad yesdvdens admh & adfp SopeL ymer

DR ORI AL TS o s

r%ﬁﬂé@é dS1u & efabloscdi apelivedsi ﬁPhh§) déﬁ@etﬁé oni e .
present invention. The dispersion of the present

i nvent |Ibn:a'£atylzfg1md1tmrladomaaumga acdatvi v sty mavabe

t he coatlng additive 1 ex | e, .shadi agent s
RTINS 7 P SRATed S iEhes CRERSIR 66 e Papsent
ﬁ{ ;F%ﬁﬁa de g dekp_%mbh% EBQ&E&:%&%? 8U€Ha88d preparation

ne glycol, friet citrate, castor oil

mﬂp@ﬁdmt:&s corgiehtt hﬁl.ﬂﬂdmutqr gefinipd. cadiids zomeh harslrochlor:.de
citric acid, tartaric acid, malic_acid, ascorbic acid

anf tHerenqeh qfahe Prepagaiiiony they qogkioghRtegiad is

[l I
DAUBSAAP SRl S0 TRSS o S presere

caatdii gildi tive is not water soluble, the average
particle size thereof is preferably not nore than 500
pm norEherdispens omstt il RUSSENS G NRENTEON figla £y ther

éﬂﬁfrefera§V¥ nozgggkﬁ_t2?29giﬁaE%FX%gggigéogaafglve, for

Pr el il Qa eTHRE HNRY/ dr coARre Ry Wheh®knstiyhohs titanium
pi ogl'i t azone hydr loride and strength of the
m}ﬂmattaim,cmmmmmandmh@ ddtkiey. plasticizers such as

SRt Ler 0 e SO0 TR 80 3 soraes
'5hdeHe ‘?ﬁ%?ﬂd%q?h égékﬁ%@mkucﬁr%EeﬁiQEXcla%E%)(@éf%arlc acid,

nor e pre o ( . Concentrations in these
e iges aadiel praafeeymdilee aoid \alrﬂ/vthﬁe dd&iei;ndawtoleabi Priogpnitol,
content uniformty of ploglltazone 6 hydrochlgalde in

tIrs-spihs da tesh g nerapronyilo e ldnd ogge cREmellose calcium,

crospovidone and the like can be mentioned.

When the coating additive is not water soluble, the
average particle size thereof is preferably not more than 500
ym, more preferably not more than 150 pm, particularly
preferably not more than 75 pym. When a coating additive having
such average particle size is used, a coated preparation
superior in content uniformity of pioglitazone hydrochloride
and strength of the preparation can be obtained efficiently.

The concentration of the coating material having a low
viscosity in the dispersion of the present invention is, for
example, 1-30% (W/W), preferably 1-25% (W/W), more preferable
2-25% (W/W). Concentrations in these ranges are preferable in

view of coating workability, content uniformity of pioglitazone
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The concentration of the coating additive in the
di spersion of the present invention is, for exanple,
0.2-35% (WW, preferably 0.2-30% (WW, nore

f 0.5-15% (W . O trati in th .
P HHGEGCh  Gx iRr SRabhE TREoTRON OTOTHRY | MEERRRALT gnd the Like.
cont ent g EQRLLYy 911 9h0BE! 48 a1 UARIL 074 Ut he

the obtalned coated preparation, and the |ike. As the
cdisptpshbencofit tile Wt disemt: abueanisi ok spey sfon efample, 0.2-35%
pioglitazone hydr ochl ori de coggéising a coatirll:glr

MWW} al PRafeRaP 1Y 00 2730 v(Edhsi (PThREFREaRRYe 0.5-15% (W/W).
S ' b | at r
GORRPER L ophE 20 LAY s RarC B fe Rleddie A S o

t 8bhei ngCRPBEKAR] 1 DtRNutEntHonaetiférmihe e idud itidene
can be nentioned. The solid preparation nay be a

cerdrorheride| tasthereprined roaker Lreppiafiaro and the like.

rel ease, preparation 5 rel ease sust aini at | .

(sust ai PRdEhe| S2E8 57 ParSrTong Toih PhA TR Hilildbion of
SQl&ﬁlﬂtsﬁaﬁéIﬁ§&&6@ﬂlé¥&ﬂéﬂébmbﬁiﬁmﬁﬁﬂé<Hﬁﬁtiﬁ§ﬂﬁéﬂéﬁial having
in the field of pharnaceutical preparation and can be

ak sbhoprviiscesiibe c helfenaitier kmwgtimashd s althreviated as a
additive,  for exanplge, excipient, disintegrant,.. .
PR OF | Y | REFSNSCUBETOTY adith PR SyuSH e preparations
s c €356 ai a : i
MaER é@nﬁab¥%vg€é’apsﬁ+’fég | d,anc_{ﬁaﬁgal@,g%wdeit, RiddAR and the like

and the |ike can be
ne:;t i oo aten Tihwmssd addihiel wed idr prepadaiticanmagohet a controlled
conventionally enployed in the field of pharnmaceutica

pF@hea 3¢ | RFEPSTA o R EX @i dmedafqe s¢ preparation,

S . r . p . Q@ £i
SHETE48 SUEE R ol i MU Sl 31y M breparacion
piegetiad i Niked Ther ¢blipopeepathaioh mag cbhealinke; conventional
s%ggys_and_sqagg al cohol s such as | actose, fructose,

RrarvsEve D

thield hirlsirmaneuteal prepa@fdrsugnd can be

CH AR B LS RIS s e escive,
t8r | d kSR, RecdBId e dis it ddiard SiimR@rgntlubir@cant,
exanpl e, carboxynet hyl cellul ose, cal cium

o boxiymee tagantv.e | Hi | mesm 1 asgwodd ,urauz feartienty needglese-sustaining
Satn_:;aerr%!j . sc‘gaobsiclairzneer.l' ,l os;soeurS %cheunrg, Cf’l(.)z.is o(g‘:v,i %q.r:]l.%’anltmgﬁnd_ the like can
be mentioned. These additives are used in an amount
conventionally employed in the field of pharmaceutica;
preparation.

As the excipient, for example, starches such as corn
starch, potato starch, wheat starch, rice starch, partly
pregelatinized starch, pregelatinized starch, porous starch and
the like; sugars and sugar alcchols such as lactose, fructose,
glucose, D-mannitol, sorbitol and the like; anhydrous calcium
phosphate, crystalline cellulose, precipitated calcium
carbonate, calcium silicate and the like can be mentioned.

As the disintegrant, for example, carboxymethyl

cellulose, calcium carboxymethyl cellulose, sodium
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substituted hydroxypropyl cellul ose, hydroxypropyl
starch and the Iike are used. The anmount of the
di sintegrant to be used is preferably 0.5-25 parts by

weight, nore preferably 1-15 5 parts b I ght [ s _
IS T b R Tbr I8 I L e s n SRS Tpd done Lo
bi nelef 3 td fka %%ﬁg{pﬁﬁ’ﬁﬁ adina Rl | WyRE®xypropyl starch and
hydr oxypr opyl “cel | ul'ose,” hydr oxypropyl net hyl

celhé ul s, argaisad nyTher eobudtnef gbem diabntepoadér to be used
and the_like can be 10 nentioned., The anount of_ th

bHhARFe R 20 (RS B IO 51 prefprably 1-15
Bk nE SRS, HA 0] Pk B R idhetaihe R

Rsedea et sorexanpl es of the lubricant include magnesi um
stearate, calciumstearate, talc, sucrose esters _of

fatty 155 dgheLindar urfiok P kmamtstaddd nenealilpgdose,

' f
M d e D R s o0 TR ony e Y 15 1T B
gewil iy I ko Titishd ,akfunt Qlr@itE.c ffider @tiddehandikke can be

I'ike can be nentioned. 20 As the pHregulator,
grentianedhofpearmounar bénshe, binderr seebef uagdal @ preferably

t .amng acid salt _and the like.can b .
Ak oS oh P e RASASAAT Sy 4] PAESS bY weight,
Ry SIUPHErts 8 wRBlgrax et R 1 Yreparation.
pol yoxypropyl ené (30) glycol and the 25 like can be
ment i orktkfeAsmkilie exeingdss ofstthenilwprdigemt, ihglude magnesium
exa ners Sﬁ?h as h drox% r opy

| e, I 1_ul. I |
ARy, AR FHERRATErh PR LC e SUCHPESe SEbPEPLPAbERF LY

cBi9an
r l..Gel ' ;
% r%{g%ﬁ"{rregt%yélr@el 23t 2 the Tike. ke)

cel | ul gae e ardicating proehar,alfloy esxlampllese feodt gbdors such as
havin%_an acetyl content of 39.3-40%, cellulose
t

Foschiald,ow &id -ulPos &ord; Begh e, 2+ EePPuBdye YHPet 4t and the
@g] 'OQQﬂﬁﬁ f?ﬁ@”ﬁﬁi@gsql%%%rﬁ%ogkﬂggi%%Pg%ﬁgnﬁﬁﬁ¥lcan be

Ul ose,” crystalliné‘celTdrose so
GaRirr@eneRi hyl cellul ose and the |ike; sodium al gi nat e,

As the pH regulator, citrate, phosphate, carbonate,
tartrate, fumarate, acetate, amino acid salt and the like can
be mentioned.

As the surfactant, sodium lauryl sulfate, polysorbate
80, polyoxyethylene (160) polyoxypropylene (30} glycol and the
like can be mentioned.

As the release-sustaining agent, for example, cellulose
polymers such as hydroxypropyl cellulose, hydroxypropylmethyl
cellulose (preferably hydroxypropylmethyl cellulose 2910,
hydroxypropylmethyl cellulose 2208 and the like), cellulose
acetate (preferably cellulose acetate having an acetyl content
of 39.3-40%), cellulose diacetate, cellulose triacetate,
cellulose acetate propionate, ethyl cellulose, sodium

carboxymethyl cellulose, crystalline cellulose sodium
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car boxyvi nyl polyner; acrylic acid polyners such as
am noal kyl net hacryl ate copol yner RS (Eudragit RS
(trademark), Rohn1PharnaI et hyl acryl ate-nethyl

Q [ =
n(‘fe é\%ﬁ%&% cﬁeol%ﬂ&{ ma| angﬂﬁﬁ l%ﬁ:e[( % and tallﬁie%lllnlalkbée
C@Ekﬁﬁkyﬁﬂﬁylﬂﬁﬁiynihe rétﬁyﬂﬁﬁ}adﬂﬁnﬁmﬂyma;sagmmﬁh asay
contain, for exanple, flux enhancers %q§% sodi um
omnmoaj&ylpmmmm STARPE. YA rfi%e[ iiftolRS (trademark),

%O?r@% ethyl engﬁg:e%’cmtféﬂ{ ‘?:)h% Lylate, copolymer

géﬂ%nsf&fgrww M2 { i Rfethar K)Y,d RO EOR¥MAE! Byld the like;

cel I'ul ose, hydroxypropylnethyl cel I'ul ose pht hal at e,
caid Lmuaselza@tcare b e teitemechol Whenyelaaggh@ustamlng agent

nmet hacrylic ac d pol | asticizers (e
R "rf‘ln wa&%ﬁ% SR AR o s e sgtium
acetc% de uh? éﬂlo REL WildrJud Y s tiitdtie, D-mannitol,

citrate, ycerln sorbitol, diethyl
Q)ta]l}ﬁ'#ﬂ‘xyld&rﬂi Rylly el efgires £ediadtllyy Ipdllymitﬂvartle,ne glgiciodt Y00 and the

succi nate, diethyl mal gnate,_ dioctyl phth |.at e,

dl’diﬁ)yd Propyang 1ngqlet tydroRePERY L G Pser

%# C’F 3@1%;%&%[ Qélhé’lt rclféal t%"ro%tee) S-‘SO m g agecr?llulose

I;ﬁﬁiﬂﬂ%ﬂel) e ISR Ry r&ﬁlaiae:emmﬁaeumapoagrvmyl alcohol,
contai ning cellul ose acetate (preferably cellul ose

amlmcerylhamaﬁgtdamceb@t%n c Hestl cdizers. deagyy, triacetin,

f?fltf-y r}tf(vtters#; n}q%gé&ygﬁot( P:{ relf %%%EJJ s%%(:%%tlllyl 219 +¢ %Ci‘il sesame

ri 182 S-St MG, 1C (iRQSIte , 03 e diriletBydS ciedatte, glycerin
car boxynethyl ~ cel'l ul ose, hydroxypropylnethy
mhth,nl'tms'le CEQBI@J,ylh)quadW,o pl,uerbémly malealtieyl géethydgfumarate,

LSRR e S AR, s
”'ﬁ%l tr%}f:%l O4exbiiRa andrhhe,l Gigceasl

nentlone e solr agent. for exanpl e,
aammwdnyraﬁu)danﬁ1ﬁha:luha d, Ptaféaabteaexamph@$|@fatm@ release-

and the |i ke can be nentloned As the fl ayor, &gr )
SHFfRIninge At ipegyslenii) 6 PeMGPeEMEACGR memorane coating

\gguégfdlﬂyuéeffﬁlgs%?a%%&a%% W%QEE%Q%%ly cellulose acetate
having an acetyl content of 39.3-40%), polyethylene glycol
(preferably polyethylene glycol 400 and the 1ike) and
triacetin; (2) a release-sustaining composition containing
sodium carboxymethyl cellulose, hydroxypropylmethyl cellulose
2910, hydroxypropylmethyl cellulose 2208 and microcrystalline
cellulose; and the like.

As the stabilizer, for example, tocophercl, tetrasodium
edetate, nicotinamide, cyclodextrins and the like can be
mentioned.

As the sour agent, for example, ascorbic acid, citric
acid, tartaric acid, malic acid and the like can be mentioned.

As the flavor, for example, menthol, peppermint oil,
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As the glidant, for exanple, Iight anhydrous silicic
acid, hydrated silicon dioxide and the |ike can be
mentioned. The above-nentioned additives may be used

' ool Y Qzarﬁﬂf r{r‘%&rtﬂéoggl{éh s Haereoh sihhean

appropriat’e ra hé core € present invention

prefer ad yeHOW R 9N FAC tdenp 1Rgr Qi anhydised silicic
herein, as the active ingredient, therapeutic agents

fagidii dtpsineted tedirldimen i cagetet andoithei 5&ei €an be mentioned.

com | il o ATELARRLE SRS L0 VR LR & nicuane
H #1148 d G mdyg'Hﬂﬂd¥ﬂ¥ﬂéﬁéo%93%t%nﬁ%%p&@%rhh%@ ¢aribe

menti oned. These active ingredients nmay be a
| ow nol Byl crrensifgther gresemd; iavention preferably contains an

;irﬂ %gb%%ea%\/\m gh}aaf{lgtﬁg ﬂgﬁ%&k%’-ﬁg t dev%?cr:tlve ingredient,
LI SR TR 8 FUX T %e%%s%sthwg Eeabbﬂg§ ebr

conpo ents |n an appropriate ratio. a core
(ﬂﬂﬁﬁﬁﬁﬂthdehﬂﬁHﬂMbmsngtﬂém&p@u&icthgenmsréomfhyperlipidemia,
present invention in this way affords superior

efftddvpesirensiye) pasitdnc eR§1PResatyi ggepfts, diuretics,
%ﬂ%¥€tf% %%1 %é%%%%h%%8FQ§eoﬁl?g ﬁgh'ﬁg hggEgghSHt These

synerqgis I"on of pharmaceuti cal

EYeVSI 1) Y 1%br@@d@@kﬁgmb§eb60&el@ﬁ-mbﬂ@@hﬂh&zﬂéeght compound, a
hydrochl oride or an active ingredient (effect of
memhmm@madcyelghtpmpméeut p@éypagéhﬂeagrceﬁﬁab@@y, a

. S|n adm pistra lon) educin
SBCGHa SradbPod Iife. oThe 126 FAFRHE Y PE 2 mixture of
HRIO VIS mo2e! A98E) o@f c%ﬁth@ﬂ'tlst @ﬁoaﬁ apsgi—@ﬁbhate deaio.
an active ingredient, and the |I|ike. Exanples of the

therap@uE|@fagembxefcpnaaabenesannabMdEe inguedihent as the
preparations (e.qg., animal .insylin preparat

e PaCRe ot BrEPRE p SMEPBELo0: LoathEs. ek RELORgRaRuperion
Ul §gcﬁrgga&§tbﬂﬂénéiﬂﬁh€ﬁ gt?%nQSPeﬁnglltazone

engi neering techni ques  usi ex Ichia colT or
Ygasbchibrddensu! an; apt@bannngrédmentlmsyhenglstlc effect on

fragnents or derivatives of _insulin I NS-1 etcdé
ihe er&ipnkef, PhasMRFAUSARATt RFERE) (ezb re‘a‘ﬂ%b!‘gt'éli% ose of

og&ﬁF%goﬁgl ggr?BEEQEPS g¥dERCQE9§$geingredlent (effect of

OSIg azone
reducing the dose of pharmaceutical agent as compared to a

single drug administration), 3) reducing the seqondary action
(e.g., body weight gain action, ketosis, acidosis) of
pioglitazone hydrochloride or an active ingredient, and the
like.

Examples of the therapeutic agents for diabetes include
insulin preparations (e.g., animal insulin preparations
extracted from the pancreas of cattle, 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), insulin sensitizers (e.g., pioglitazone or its
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(preferable maleate), G -262570, reglixane (JTT-501),
netogl i tazone (MCC-555), YM 440, KRP-297, CS-011,
FK—614 compounds described in W99/58510 (e.qg.,

Ui tarstelmh Y mlaReshinniss ofxy-’ﬁﬁl,%%ltf s A% 45 salt

g%ff‘&fg}ablé apepkdtaz arc i NS 524 , ahg-ialrteaZ(@lTT 501},
( BVS- 298585, ONO- 5816, LM 4156, BM 13- 1258,

I\Bé(td@ﬂq.tﬂ/&ﬂéB&dCG:\SSﬂJQBM-e‘k@ ) KRE(—>?-9g7| uEBsitddse FK-614,

ng@%@g{ié Sradsived hm Wty P RS Y4 14- (5-methyl-2-
@% 'g%]ﬂln dio %mﬁlﬁbxﬁ%&maxfﬂﬁfﬂf 4(—%1&nylbutyrlc acid),

or| e succi nate) etc.), insulin
Sf@g@ga’gﬂ@m [eNHE 2Ry Ureessesy (ietapar tATAM2AN @MS-298585, ONO-

| i bencl am de liclazide, chlorpropamd
U5 b5 ariliod 1 se DA 4 - T IIA Afi-d036, L¥-519818 ete.),

gl i Lrid zol i e litol,
e QiR e et s dLé/ B0l ol iag | A misi o
t&ﬁitgpitaﬂpeic etc. ngueﬁim | Céllgle,ptplféaﬁfe)rlrﬁ\in, metformin,
inhibitors (e.g., NVP-DPP-278, PT-100, NVP-DDP-728
UAEPSTmint o3 ,a O Hydieneey el g- chysimpridondde, fumarate,
58611:- A

PGy teHL %&j O;M%IB éggS%Zcﬁe@aé%es B[lr\é%r%‘l Sﬁgrreas (e.g.,

ef&ll%utegrﬂ)ldi’@ 0 PO O i )N QPIPNALASRId N hﬂﬂldz@’r%pamz. de,
(e.g., sodiumvanadate etc.), gl uconeogenesn S

mdnl&;zdm@e.( ea e toly Regwighen, mﬂaﬂﬂﬂm@ﬂ e, sHiipiepdrdde,
gl ucose- 6- phosphat se |nh| itors .ucagon nt ggoni st s
LT S S UPEASR i o e st oo A TR
rﬂﬂp 188 fad &9 Calcfljlgl?%ﬂ‘tg Hydrax EHBURT, OfGﬂPh-q ete.1,
erapeuti c agents di abeti'c conplications include

adl tieset 1 dyplled ppisied 4 sdh i 10 tiorhsi Hicages (et@ r.edVa-DPP-278, PT-100,
epal restat, zenarestat, zopol restat, gl rest at

flﬂ‘él%Tfé%E'a? '] SNIRREY), B 112 AR @9)°n’1~7’&§r €rGphi £L-316243, SR~
f F _
a6t Ctl,on Secre:{\ﬁ;n % 6 TN A%t—?ﬁ)?? "”%‘Ms‘ﬂlfg%@@'sﬂ_ AZ-40140

pr o pronnters neur ot rophi n

PEREUCS | Ay BEC rRid i Of@ier s prefidritield ietc.),
vm01/14372 (e.qg., 4-(4-chlorophenyl)-2- (2 met hyl -
IPhosplxreyyagins (xmqszmaéxargﬁ GH@H&%WSO - FoxaFere Uinyanadate

fﬁ\?h%ﬂ L%Fﬁl{%ﬁr\@%‘é nhl bl t or pl ‘%&g %ﬁ%c%tg%n) phosphorylase
Py 192800 i 'ﬁu%@%%éﬂﬁa%@ iiWRibitors, glucagon
antagonists etc.) and SGLUT (sodium-glucose cotransporter)
inhibitors (e.g., T-1095 etc.).

Examples of the therapeutic agents for diabetic
complications include aldose reductase inhibitors {e.g.,
tolrestat, epalrestat, zenarestat, zopolrestat, minalrestat,
fidarestat (SNK-860), CT-112 etc.), neurotrophic factors (e.g.,
NGF, NT-3, BDNF etc.), neurctrophin production-secretion
promoters [e.g., neurotrophin production-secretion promoters
described in WO01/14372 (e.g., 4-{(4-chlorophenyl)-2-(2-methyl-
i1-imidazolyl)-5- (3— (2-methylphenoxy) propyl) oxazole and the
like) ], PKC inhibitors (e.g., LY-333531 etc.), AGE inhibitors
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brom de (ALT766), EXO 226 etc.), active oxygen
scavengers (e.g. , thioctic acid etc.) and cerebra
vasodi |l ators (e.g. , tiapride, nexiletine etc.). 5

RO AR T SR BT R

?ﬁ%%ﬁ. at iR 7 68) TV akbabhbl, <kevVysSt aktAveabayyaat staengers
uvast at n, I pantl | , cerivastatin, Itavastatin,

r@s¢vast ehioctZD 4522)etor) tdmd rceseabral (eagedibygiamm (e-g. .
salts, calciumsalts, etc,), etc.), fibrate 10

sémpousies Mexdletddgafiterate, becl ofibrate,

binifihrate C i.b Lnpaf i , £6k0hiBEaY €pidem:

cl of i bF*Emphes B e [t-)t?‘t&???gyéﬁgf ia%%fai:tg B S piaenia
Rirgahidy avs-Riar rkidbcaee inadbliitbrat de.gi nf pbastetatin,

theofibrate etc.), squalene synthase inhibitors, , i1
(sdrmyas tediipouRey agsesAnbe @ tPA VRS RL 10224 Lpyagtatin slipantil,
Hé&aﬁb%%ggihﬁs1%%%%%%%%%h%_gbggbggkgEgﬂyuhbzﬂgﬁb?ﬁob?'their

U RN e Rhenyloidn0%a1%s2, 3adchiah aByesg- 4t benaooxp, fibrate
zepi n-3- yl l'acetyl ] pi peridine-4-acetic acid, etc.)

ASbaumiisbi teors , bezgfibmaaghwb@@}oéﬂbﬁéﬁﬁhbbléig?PFater

ani on exchange resins e.g., .cql.estyram ), .
B s T T
Fﬁ%?fﬂf&%e,e 4bffgggﬂe,'%%ﬁ§ﬁ§%B§HQu piaBEibgkeeol pirifibrate,
e.g., soysterol, y-oryzanol etc.) and the Ilike.

oI iefratfe ! BamEdbirayesr tthesifidragenesci. hel gdealene synthase
qngiotensin converting enzyne inhibitors

Qe (@n ap PP oHBOa oAt Pes inl0B0 GhEPRE (o9 10
Is§ts (&% —Sand ' Lk ~chloro-5-(2,3-
G R ot G oS 2 2 B AR A I AT T -chlozo-5-
idiResdabhdngasar-ad-at, 2., B, Scaktirahyvarbagodi-bepzooxazepin-3-
(e.g., manidipine, nifedipine, nicardipine,

arll lediqiivid pipeirdeiigiepiimacettd o) aciasdtutr cRGARef nhibtorS

e | kal i 27152, AL :
N Bior Avdistiibe o KEARRANaKE e 1E (o 3fiiph- eflERinge repins
the ANt iQhesidy 309t $Hid1gl,ugeodiboahesiibytiagentsid drugs

r

acting on the central ‘nervous system(e.g.,
dexfeenf Indremmicds, nfiewiditraedi #Ec - phesthydi pgosapentate, plant
Sioulram po. 12 anf SpLATONS. (JCXEMRRCL el PeandehStple.

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.,
leveromakalim, 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,
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cl obenzorex etc.), pancreatic |ipase inhibitors (e.qg.,
orlistat etc.), 03 agonists (e.g., CL-316243,
SR-58611- A, UL-TG 307, SB- 226552, AJ-9677,

BVE 196085, AZ: 40 ). peptidig. b | -
A Ige , It Ene P B A, PR panoLanine,
€4 LoDen 44 £ Cansd OK| gie{hcﬁga@ﬂi&l 9 iR irhiMidorispt(e.g., orlistat

FPL- 15849 etc.) and the like. Exanples of the
et B3 iapdnidt s aliet.g.ne AeBile@didve SR-086¢ 1 -AsoHiLaR—307, SB-

L TS AR L
%ﬂ'ﬁrr.g%)h i t£YR Qpentihifaide cNrd Cft;aniQImt kd%icd®opic Factor)

rot hi azi de,” "hydr'of I urret hi azi de,
berzy) hyetelchtyrotkiinezi deyorpestfd uld.zj.de,lintitript, FPL-15849
pol yt hi azi de, nethycl ot hi azide etc.), antial dosterone
fepar &Mbridi§ el spironol actone, trianterene etc.),

15 car %@&W@rgégﬁldﬁimg A 1 eg'xanthing derivatives

acet az e etc.) enzenesul fonam de .

PreRir atdditun &4l icydldter taald dtreabramfimeysicddcium salicylate
i ndapam de etc.), azosem de, isosorbide, etacrynic ..
and, thaohsainge etsunet dhide idey RrepAtaciand t(Re9-irkgthiazide,
Exanpl es .qof. t he, ant,i t.hn, i [ ' .
R iy SO s A Tt Aty SriEaghazice,
SO AER 1 D 1 a 20 d , A Heh 2@ hydrotilicdioth ipetidesi penflutizide,
etc.), anti-thronbin drugs (e.g., aragatroban etc.),
towlgnulagtiide agettty(leotiiazigleolkittade, anitdéglddesserone

al t epl ase, nat epl ase, nontepl ase pam.tepl ase etc.)
REARATRELTET ol5ird -on SPHTORALACE 00 - L1 12T NS, £hend

hy A Qe 8y 110230 tRlIs 1(@0gaReRlcdt@zolamide etc.),

beraprost sodi'um sarpogrel ate hydrochloride etc.) and
tdiel o tablen z eHess v dionam iideg pewipera tilonsr desgabl ghaortalidone,
therapeutic agent for diabetes, nore preferab

a .

B igle, gadaramiste $50 ) pr éﬁeﬁgﬂﬁlﬁ%ﬁﬁaﬁw}#%-aetacrynlc
g thear (;Ryef I f oL chl.ar ikgg) 1ixkn

e A B

agent fENanipiRey |ditdeniantizhalotboyief egelnta. ifkéude heparin

t herapeutic 13 agent for hyperlipidema is _nore | )

peefteraflepagirHgoddsm, heparin calcium, dalteparin sodium

etc.), warfarin (e.g., warfarin potassium etc.), anti—thrombin
drugs (e.g., aragatroban etc.), thrombolytic agents (e.g.,
urokinase, tisockinase, 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 is preferably a therapeutic agent
for diabetes, more preferably a biguanide, particularly
preferably metformin or a salt thereof (preferably metformin
hydrochloride) .

In addition, as the active ingredient, a therapeutic

agent for hyperlipidemia is also preferable. The therapeutic
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reductase inhibitor. Particularly, sinmvastatin and the
like are preferable. The anount of the active
ingredient in the core of the 5 present invention is,

f le, 0.1-100,parts. by wei ght ferably, 1
TSt P n gL e pi ot Rhs SR e Pe
%e&@@t@é@.sﬁmiﬂif"ﬁ’@f‘.t | @0+ 1BG1691¢,061kb8sRRCSANANd the like

invention is preferably a tablet “containing an active
| ape eptefdrdlpreef erably a therapeutic agent 10 for

di abetes, nore preferably a biguani de,, part,ic laﬂéﬁf £ +h
pref er aFR§ AW R HRIRTCHS i hgre SHdb & of the

t fro | e, ;
P4, TR L 00 Ml 0 r, AUORBAY 4 Getone,
Nfb ek P £151 @ r 400 G s e weairititve pergriddi grirts by tdecght of the

af orenmentioned additives, and then 15
ceripr ea5 i gre mreRent tHyebtidhed nmi xture or granul es

art er e’?ﬁ% L&?ﬁeeaé:f Q{er?%n % etsg%nr@tiqg}je éi%l"%@ ig%%’e'r)ébly a tablet

enpl oy i ar maceutical “preparation.

Hes @2 1R 2P ot SadhoRR: Usidibdifeiit eppaigieratd yiax@hetdpleutic agent
as a V-type mxer, a tunbler mxer and the |like, and

gf enud sabetres 20nare durefaraiiy, & riceddsies, PaIhighlarly

speed m xer granul ator, fluid.b grapul ag or _an

| lk%gelrz?ﬁ %%@%-ﬁ%ﬂwlﬁfﬁjcm i‘ﬁei §B88ﬁe°g tHE taplet
Qanf]?é l%rrf‘tflaonprﬁﬁﬁw,e Ap13:135 JHVATR 4% e 1iXeNdl Bhe tablet
purich tableti ng machine, rotary tableting machi ne and

t den | ek eprath A byt hef cax texamp ey r edixemy congaiamad aiting the

the core of the present invention is not, a

R AR cHNGXR8 L e i Forthe RSB AAck AR oger and then
g mlgr.ee ioﬂ—%&ﬂﬁ.r{ggsﬁleOfoﬁ?caq_t}@drﬂﬁ%r‘éalor 33eRL16ar after

monistration tw or three tines a day), the core
e Bid)) Nt dias tior end titgidad iceniverst iprefldyalelnp layed in the
sustai ned 30 rel ease preparation. \Wen the

chipld |9 IRharmsceytdgial RXeRa IRFdFehl or i de and
act]ve JJ r,gdré)jgg}gg‘:?{% AR Jh e L AINE B GISRYE such as

i nvent i ining the active
| DOF- i tn ibde BYs BinENalre thiwidrh arfde taleonament apdegranulation

coating material and the
is done using, for example, a high speed mixer granulator, a
fluid bed granulaﬁor and the like. For compression-molding,
punching is done generally at a pressure of 5-35 kN/cm? using a
single punch tableting machine, rotary tableting machine and.
the like. |

When the active ingredient contained in the core of the
present invention is not a pharmaceutical agent for a single
administration per day {e.g., in the case of a pharmaceutical
agent for administration twice or three times a day), the core
containing said active ingredient is preferably a sustained
release preparation.

When the compatibility of pioglitazone hydrochloride and
active ingredient contained in the core of the present

invention is poor, the core containing the active ingredient
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i ke. The core of the present invention is nore
preferably a sustained rel ease preparation
(preferably tablet) cont ai ni ng a 5 bi guani de

r ef.er abl rnln h chI h
é‘? h& G c%terg}e )eé%ro F‘I)ee ’ relté’g material and the

th&gaceutlcal agent tablet descrlbed in W99/ 47125,
a two-layer controlled release delivery system
descri B |cmx\ﬁl)9£f/ AHE Pres epdntinyleingd ony élsea@éeopaﬁferably a

1 T AP P 158 SRR RE d PERBAPReY FaPeRE) Containing a

%ﬂnl éie c ;%QHE&P 'Elyglrétfmrgﬂ‘i iy vroQ:ia)loi'lde) As such

taining tablet coate
mgzerarteahi e faremrixaapd. e oat |cngt,tzwﬁ|leki ¢‘emeasﬁspharmaceutical

ceIIquse acetate (preferabl | ul ose cetat
gAYy ﬂﬂs cashechirofiohe /47188, anorpstaypangontrolled

‘%2‘3038%3{ fJ.ere ?Lsal @élc?l%egll ¥ }«JO@@Q‘I@@QBt hg controlled

sem perrre nbrane

claﬂtéarﬂk r&)&l Ipa:\a&nadwltacarl paee); dedrrabedbliat USP6340475 and
obtai ned by m xing a rel ease-sustaining 20
ddvepdsiiks mrx:ém alemtﬁ@nﬁs‘du um car boxyrmet hyl cel | ul ose,

Ezﬁigiéﬁs{%ﬁ JRiARed et gt ab g axtan, syLrairing

8ldidasRe W th a biguanide, and then

conpreSS|on nol ding the m xture, and the |ike are
pﬂéfer¢MQaanL§@—bnnthenpmGd@@bﬂ@ﬁ ﬁ@ﬁﬁ@d githha semipermeable
pr esent |nvent|on b% coatin e accor di

58 RO " S Pen 0B, PRYLI4CREnBCRERHy preferably
fdd 'Y\fiha:e' t Q:eec%'{'ep?l%'i}tlngl AnadekliyONcos®dhiNesi $909AL0%) ,

suc e core of the present invention is
mmmyeﬁﬂy&dﬁé—@Qypaﬂtaphyfwea@ﬁy p@@ypth&éeablgl?9099400 and the
parts by weight, nore prefera

\Aélk@dt Bt logesam $ o8} nsrBRPEsoaR e BEPRER cEapbing may

ara [ nore, the ~preparation coated with
plog | %Eg%b %55%Q§ dchloride" obt ai ned according to

t{z9 @fQ@%Qb&O&bEE&h@d Bly mixing a release-sustaining
composition containing sodium carboxymethyl cellulose,
hydroxypropylmethyl cellulose 2910, hydroxypropylmethyl
cellulose 2208 and crystalline cellulose with a biguanide, and
then compression-molding the mixture, and the Like are
preferable.' - |

In the production method of the present invention, the
coating is done according to known methods. For example,
coating is done using a film coating equipment.

In addition, coating is done such that the core of the
present invention is generally 50-99 parts by weight,
preferably 70-99 parts by weight, more preferably 70-98 parts
by weight, per 100 parts by weight of the obtained coated
preparation,.

Furthermore, the “preparation coated with pioglitazone
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the present invention (hereinafter sonetines to be
abbreviated as a coated preparation of the present
i nvention) nay be coated w th the aimof inproving

ir%ﬁ%ﬁﬁgféyﬁdiyr%%Q%qneﬁngegiagP%r%ob%hhebrbaﬁEﬁlon method of

creasin i'ght resistance ing and the ke of
&m%'@%@é@%tp&®§%hﬁhb@n(hguéhnaﬁabrngomanlmesapplbedabbrev1ated
according to a known nethod and using, for exanple
fite 2 goatere PrePISA tiont Phg thet BEPAPDANATVABTLPRL MAK be coated

the d ge for of the.coate t

0RO R b0, Sk S3hEAeRe BRT6R LeReflcheundfoving o
%W%E@fatasQQMUthrE%%QB@ anghitheekikeatan, beolorlng and the
menti oned. The dosage form of the coated preparation

15 ke effe rchlel ycoattea!bpeeparhelgnapesmh eprting|@an kg applied

SaeEis B Koo abeEhoet Sl Sdi | RBs eyl e

a%'r%"mel& foted @?%tt'ﬁbaﬂhltbﬂalaaﬂdatﬁepa&ﬂbl ng line

e to acilrrtate division. The anount of the
act i ve Aswg:n-fedlmaglen Flolren odfatthe Cplaepdr preparatipheof the
present invention is, for exanp ener al

nﬁyngqﬂg;onprgpérgﬁpvpéel gg gFrScaygﬁéthgranule
per Q 1%90%%rt%ﬁgﬁtﬁ%eggkeOEahhSecﬁéh%goﬁéapa“ﬁﬂéCHbsage form

ParCISCul arl active ingredient is a

ki 0 i @%a&ﬁﬁﬁb&é@h&ﬁtﬁ&hfQsﬁpﬂefhydbdyhbotbbéﬁt t Hthe shape of
amount of the biguanide in the coated_ preparation |st
frdre &alnhsite mageber anyy Isongrpipds BpPEtghpblong and the like.

ef e y 15-96 p res by t er..1 SahY ablet
i GRS s0 e R, b UL gl e B04RECk o e nabe
Fo9liidetdae sV dEeeh! ahida ke bhetaﬁgtednepmepabatmade to
of the present invention is, tor exanple, generally

Fali-13Gafar ©d vidy imei.ght , preferably 0.5-25 parts by

wei ght , nnre pref y 5-10. art g?

100 parté ﬁ%rtgﬁ grLiNg & gfgglsxgggba bgnES%ﬁed

gg%%%&a&F%B@%%t%ﬁ% BEeEQﬁtpﬁﬁ§%ﬁE1bﬁVQBtlQBrcéﬂaﬂple generally
nistered orally and safely to mammals (e.g.,

PoYIe 99 plartsr dybiweighat,, pdederebiyl 6. lhaﬁsparﬁﬁnhzywelght per
human and the |ike). 16 The coated gregar%tlon(g
&p@sgﬁgtﬁnpghﬁpéghtsof the coated preparatiom. artlcularly,
when the active ingredient is a biguanide (preferably metformin
hydrochloride), the amount of the biguanide in the coated
preparation is, for example, generally 5-98 parts by weight,
preferably 15-96 parts by weight, per 100 parts by weight of
the coated preparation.

The amount of pioglitazone hydrochloride in the coated
preparation of the present invention is, for example, generally
0.01-30 parts by weight, preferably 0.5-25 parts by weight,
more preferably 0.5-10 parts by weight, per 100 parts by weight
of the coated preparation.

The coated preparation of the present invention can be

administered orally and safely to mammals (e.g., mouse,_rat,

rabbit, cat, dog, cattle, horse, monkey, human and the like).
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superior in the characteristics of the preparation,
such as dissolution property (particularly,
di ssol ution property |nnEd|ater after adn1n|strat|on

g?sggfuﬁ?%nc?aegv%tlg#g%ﬁl%gﬁ({%z %%b%eossettﬂ or' SI nau n 1s
t%??éffﬁ% fH“kHé5dﬁﬁ%&ﬂté%iétﬂﬁéﬂﬂﬁ”ﬁﬁé|ﬁte@arat10n such as

apeutic agent for, for exanple, diabetes (e.qg.,
td/iﬁdlutﬂcabqiﬂaqen‘%pe(-;&lmm&aa@y Qabitssgoilortsion property
di abetes etc.) hyperI|p| dem.a (e.qg.

h‘;’%@#ﬁﬂ%éﬁ o S AT (685 (S By, 0F within 15 min.
% il SR {fcfmoai P d ) dRTA B1G thzone
'"Dalr cose to

erance IGT(I aired” Q'ucose

Wcﬁf@\ﬂﬁlﬁﬂméﬂla}bﬂm clamﬂ | catd drs u[ﬁﬁyl asedr ppaphylactic or
nephropat hy, retino cataract, nmcroangi opathy,

ofé%%ﬂ*aw RasEYe .arfqaq@afam eooﬁialaq oSS s type-1

di seas , 0 r
#Jaag? Fe‘rﬁ ec“‘pegz dglas r0| rft T rfﬂ{ egitllao%rr?l e%ﬁgl') ’
&g}ﬁeﬂ%ﬁ 8 ter ead Ig)ns,hype“xfta:mgqrydememfaect i on

etc i abe

i c gangrene, xerostoni a, hypacu3|s
dm@udmﬁqrolcﬁmdérypq:émlpﬁ}rleﬂr mwran dial

ircul ation di sorder .. 0bgesi.t IS

SRS P PR P8 e RS e oS TR sy 16T (Impaired
(é¥¥E3% é}éﬂ&ﬁdé%]‘xﬁﬂgﬁéﬁicladﬁﬁiﬂﬂdﬁﬁﬁﬂ% qackexi asuropathy,
endocrine di

sease cachexi a i nfecti ous di sease
Qeagteopa thy © mcapad:lmr + caeqaated ma&nmm@é@ma@ihélncy

s i R P IR cisense

NED r&@ J1ERHY, Hﬂ, aQJ PO S GlrRiasoh,

g {#Otl cen%)yn‘%El Lihypert ensi ve r?epl%foscl erosi s, end
sjmowﬁmrdalsamceimm,, darsall aofdy Stisspley infections,
myocardial__infarction, angina pectorl

i ivaddmariiRadan 6., LIekaichOAREERSy SRTostonia,

erebral. apopl & | HOPR cod
%XRﬁ% )ei%lldrYsau neam]:né\:lr es‘?fyperl n?el%qﬁﬂé%l o0
idﬁkﬁﬁihéﬁﬂﬁﬂﬂﬂédkdéﬁ(gﬂc ﬁlﬂaﬁédjtg;,oﬁuydpumds;s, cachexia

breast cancer, prostate cancer, skin cancer etc.
i e |Qa.blcarmﬁ/mussm1’m1@a Ao L os¥sr GRCRSH LA ﬁ‘éébetlc

i nf | an}&aqt"grﬁ'g ﬂﬂcge vy s%r c%déme]kgﬁx’gln%% ot'girln% %l%%g§% cachexia,

infectious disease cachexia or cachexia due to acquired
immunodeficiency syndrome), fatty liver, hypertension,
polycystic ovary syndrome, kidney diséase (e.g., diabetic
nephropathy, glomerular nephritis, glomerulosclerosis,
nephrotic syndrome, hypertensive nephrosclerosis, end stage
kidney disease etc.), muscular dystrophy, myocardial
infarction, angina pectoris, cerebrovascular accident (e.g.,
cerebral infarction, cerebral apoplexy), insulin resistance
syndrome, Syndrome X, hyperinsulinemia, hyperinsulinemia-
induced sensory disorder, tumor (e.qg., leukemia, breast cancer,
prostate cancer, skin cancer etc.), irritable bowel syndrome,

acute or chronic diarrhea, inflammatory diseases [e.g.,
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def ormans, osteoarthritis cleformns, |unbagor pain,
gout, postoperative or traumatic inflamation,
rem ssion of tumentia, neuralgia, pharyngolaryngitis,

taitis, hepatitis (inclusive.5 of .nanal cqhal.i.c _
HH s TS it < Fhbaagtif S1HRis, sponaylicis
| £ SHREH D) Yo SRS 11 1SIRASE ¢ 1W FeRRinsV € 16@ibaldoy: palis,] gout,
vi sceral obesity syndrone, arteriosclerosis (e.g. ,
arderasetariost ortiraumsmitd o Hefliskea thilee ,cosmégsion of tumentia,
preparation Qf the present, invention.is also 1Q 4~ ~1, .
Aeurglgia, phagyngolazyngitis. ¢yesisds)s hepatifisy(ipclusive
e, . - .1 of j scul f e
SEIRIHAE Mol by EANE Phblrnacisis.
siLrpfireesrs tyryo b gwedg i ssiage ,( @lgeratiper esdiiadsef etc.], visceral
progression of inpaired glucose tolerance into )
tak SYRIRMSy s iBgir o3 OSElEFesd§ df -§F » atherosclerosis

aeggceri %Sh, ecrh%si Si]éen di abetic patients) of the
a ov'g [

-menti one _vafious di seases. The dose of_the
coat ed THee RTaAdD prfpalrae iPne edNtchel Breden®n inveAtdoflis also

nmg/ day, preferably 15-60 ng/day, nore preferably 15-45 .
ragyedad, %afsé?éleoﬁetqwdémuwe@ﬁnﬁn@gl i(lBagonesecondary prevention

h(%fdrcochiori de, .for an %dult (godél wei ggt go.kg%.r NeN ete.) and
(Hhe BEXEY PEUIATa VS of "EHe 25r BYEFEEAAGENLPERTT :
RRiprRAd 163 BF Pregr@seabhai(Bl By ,a8uppkkbk8ibAdbedheBYression of
the coated preparation preferably contains an

divpediriede gdmowse d¢blerhascectinte dagbetieent suppression of

exanpl e, .the %ffecti\(e agount ,when . . .

progression of arteriosclerosis in diabetic patients) of the
above-mentioned various diseases.

The dose of the coated preparation of the present
invention is 7.5-60 mg/day, preferably 15-60 mg/day, more
preferably 15-45 mg/day, based on the amount of pioglitazone
hydrochloride, for an adult (body weight 60 kg).

When the coated preparation of the present invention is
obtained using a core containing an active ingredient, the
coated preparation preferably contains an effective amount of
the active ingredient. For example, the effective amount when
the active ingredient is a biguanide (preferably metformin
hydrochloride) is 125-2550 mg/day, preferably 250-2550 mg/day,
for an adult (body weight 60 kg}. Furthermore, an effective
amount when the active ingredient is an HMG-CoA reductase
inhibitor (preferably simvastatin, atorvastatin calcium,
fluvastatin sodium) is 1 - 100 mg/day, preferably 5 - 80
mg/day, per an adult (body weight 60 kg).

The coated preparation of the present invention may be

used in combination with one or more pharmaceutical agents

selected from therapeutic agents for diabetes, therapeutic
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the active ingredient is a biguanide (preferably

metf orm n hydrochl oride) is 125-2550 nyg/ day,

preferably 250-2550 ng/day, for an adult (body weight

60 k .. Furthernmore, an effective mount when _t he

RATVE (50K GRS AN EIR ea FRCReR e AR BOEDFS FoT

( 1 30 dersi AV astalHvbe MM Algemt&d! Gh¥ibbesity agents,
f uvasf%?in sodi%ﬁ% igﬁe- 15b ng/ggy, preferably 5Y- g
801w iy, part isthmalddtidedents gind GhekdiikeTHbereinafter
coated preparation of the present invention ng¥Pbe

BRI TINeO AR PR iAPRAtR ek 36 ansrRSoRARACe fEGAr As such

\ t tais G s di .
gl aog%lutfaﬂcte%%ggsf r Odﬂor%éf AR i 10 Qb3 k0L sdicaletesive

gent's eti ¢ conplications,

thepapBidnitc agentes Jsed. hyher timpédefi administration of the
antihxfertensivq agents, antiobesity agents,
dtaatad arenanatiomomiotile agesedtaddvendiopkgnd that of the

g%%%%%ﬁ?%ﬁﬁ{&Pﬁéggyézﬁag Hb t%%brgébﬁkﬁgya%agsPetﬁggénistered

su coric ant “dru

exeilddied AR 3 e cRelreve timegr edi Rk eamiB@stration
used. The tine of administration of the coated ]
rudygercdt.i ofhef dphe pfetbat cPpneenitant afdoug hean die tappropriately

concom.tani drug are not |imted, .and.the e .
HRherEL bty SBo0eT 1R CELAJg I BACYFRs T 2daition,
e ?ﬂrgirﬂﬁsgﬁi'oo%flcﬁh%u%gged Ehepdeseieh bEethe present
concomta rug can be appropriately determ ned

haseohtdrorn mddahe dongiorditbytedplugyedn be aghropohately

the mxing ratio of the coated preparation of_ the
sletsami ngth B&RasH nen & rbec 8RPIRL SRR tdPRgSERASHE -

QRr.J . r.m cardi to ‘4 g ; :
Rty SRR SRttt Ln, combinacion
taargaheadiligase, F6oNekamphe , Cwlidn nelhé caximiangt tdtei dn keabject is
For exanple, when the adm nistration subject is a
teudeman, h &heo sepeomdiandr dgugafalebgsBgefniananngapnt of 0.01

3o oY’ pate S, FaaaRn Pok- 108 6RcoYr BRI EoRE o Panp e

Hrieparatliltins Way provides superior effects such as 1)
enhanci ng the action of the coated preparation of the .
pr esenUsienwéntthen concphd teshcdrbgasn dhig way provides superior

%ﬁ%ger L%&k&asgfigte%gakgﬁngc 'gnag iggeof the coated
preparation of the present invention or the concomitant drug
(synergistic effect on the action of the pharmaceutical
agents), 2) reducing the dose of the coated preparation of the
present invention or the concomitant drug (effect of reducing
the dose of pharmaceutical agents as compared to a single drug
administration), 3) reducing the secondary action (e.g., body
weight gain action, kétosis, acidosis) of the coated
preparation of the present invention or the cencomitant drug,
and the like,.

The present invention further relates to "a method for
improving dissolution of pioglitazone hydrochloride from a

preparation coated with pioglitazone hydrochloride, which
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agents), 2) reducing the dose of the coated
preparation of the 25 present invention or the
conconmitant drug (effect of reducing the dose of

|
PRIPER) A 0 S LI 240 i
(Sq@eoudadlyspad I SRIPL AFLH iz oree R rb A rdER Yomplrising a

the coated preparation of the present invention or the
cerroiig amt@m@l haoinhe thew [vigcospie pr esent

t f | t to " f
Idimslgg| I él%nu I}bt? é%t;‘acr c‘?%hoerﬁ)m%}gecf,] ? o fprro:%oeél%v :|.ngientlon
Wﬂ@fﬁé&&ﬁ%tﬁ%ﬂéﬁﬁéﬁlﬁi | daae itdr allnitdeone

whi ch 19 conprises, when produci ng said preparation,
doﬁlm@lmtiﬂearcaraqafeiﬂm ¢ spetEdhprEPagiadgion snpegior in the

h dr o ﬁtorllij%&%yzwa%%%ﬂo?t eri.al havi n%p%rty
Corgl?{dc# é]??pl O‘L‘%}I : azone@tﬁ:ragﬂléﬁm"l%r I%él%r gbg:;]ﬁ&g]@frg?:é.thln 15 min.

Cityadne delpy eparrat oo = Wierscdutiod estdi efolplibigdi tazone
property (partlcularly, di ssol ution property
i Q39T ter administration to the body or within

15 mn f..a [ t )k Ok

pi ogl i tazorFol:rgI%n]?c Si&?%ﬁ-‘qféi gg:lr%%?ﬁelft r{'%ggtet%t% |)tr?vent cgr?ted
Byegemelt i alkas ined ackedideag ﬂi’oemhl’eabr@ﬂlualttiahnméthod of the
according to the production nethod of the present

mﬁ@ﬁnformmtmmew@a@s rediedsess nofkad esgosthan 50% of

i.tazone h l,0 [
RS BT i d bR SRetflod GipRglytion test
msﬂraocﬂut%rﬂﬁ;ga@ﬂa@mt #2rhibd 1uehher ladﬁyab‘f)Eﬁn.oﬁcQU ac@ﬁ—potassu.um
as a test solution at 370C, 100 rpni. As used. herein,

tdid odiistkoutfifenr tigst 2i.9)pessf ar redtacodndiing 88 3¥He, 100 rpm”.
IK? dgééh§g¥g1%€dth% EE%S%QB%E%%etEE rE%CB %%B%m%étgccording to
the method described in The Japanese Pharmacopoeia 1l4th
Edition. The “hydrochloric acid-potassium chloride buffer (pH
2.0)" used as a test solution can be prepared according to a
known method. The amount of the hydrochloric acid-potassium
chloride buffer used as a test solution is generally 9200 mL.
The “coated preparation obtained according to. the
production metheod of the present invenfion, which releases not
less than 50% of pioglitazone hydrochloride in 15 minutes in a
dissclution test by a rqtating basket method using a
hydrochloric acid-potassium chloride buffer (pH 2.0) as a test
solution at 37°C, 100 rpm” can be administered orally and
safely to mammals (e.g., mouse, rat, rabbit, cat, dog, bovine,
horse, monkey, human and the like) in the same manner as the
aforementioned coated preparation of the present invention,
wherein the target disease, dose and the like are the same as

those in the aforementioned coated preparation of the present
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Edition. The "hydrochl oric acid-potassium chloride
buffer (pH 2.0)ff used as a test solution can be
prepared according to a known nethod. The anount of
tpgvggg{ ghloric aci d- potassium chloride buffer used
as 'atéest solution is generally 900 nL. The 'coated

pr epar aﬂ'a@n%@@@aﬁﬁeﬂna@ﬁ@mh NGoteo¥die relDBctioma coated
met hod of the present invention, which rel eases not
| pEePa hahi &0 lobtahed | dcerriand il ddit griefugtiors method of the

' t ' dj [ utj test b tati b
RERR s Bt 5 OO ST RS AR ST 2 of
bai&ghéé%z?e HydSodhi&side S U] irited 0 alAB dd¥lution test

can be adm nistered orally and safely to manmal s .
(ley ga , paddbe, method naping ,a dudratylotiovianid-fefassium chloride
nonkey, human and the |like) in the s nn as_the

et b PR e Lot t TP AR GPTbIAY Y pr oS@ngom” - As used

| VELM A ONehe “@leég:ﬂl{itﬁ} tagget diReosGmdlO SR ANIRE to the

I'Tke are the same as those In the aforenentioned

anetitskd plepar fhédni wfTHd eTqpaserd Biarmamygddeda 14The Edition.
present invention noreover relates to "a coated

pFep at Y AERC b B H AP R RAR T U e P RAGisT (PH 2.0) 7 used
TEL 020k ghe LSt 6F Sl WY S s UERIEIEASES d nown metoa.

Mt Sfoint S fli @60 | HjdistH RS ¢ kiciAlfrdd s ikt kdd oride buffer
usi ng a hydrochl oric aci d-potassiumchloride buffer

(p4eR. 0 astest enplupian ijen ganegAd 1y @G0hmL. As used

h in, .the di ti test | f '
the  meTiod RACH HAFHA AT S P R e he
Ikt S fechi 4410 e b s "I it 0t GrAkdrthiReE,a8&iieM releases not

chloride buffer (pH 2.0)" used as a test solution can .
blee o3 eearre ob (e oo ¢ gy ticaz dosohydmstdid@ridehd radSuminutes in a

of. the hydrochl ori.c aci d-patassiym chl aride buffer . .
P S TR e Sl oo By e, Pyfesehloric acid
g@gg 1 GRAY AL | @ didy of et sbAution at 37°C,
ro usgétjlll%?] rretcﬁ%léfg(; t %"‘Br s}g% i)nventai on, V\,hsi cﬁ ron @

rsl eases dut bd esbnimiatea afradilgglartdasafely to mammals (e.g.,
hydrochloride in 15 mnutes in_a dissolution

APERRH £ atpt HEPRISE n FaE h ARG c MBS radioFs epof“té’gge@f bmy human and
Cﬁleo rliiqcee)b lifnf q!he( pgg.rr?e Qt?an%%ra atseﬁ:theS %lfétrieﬂ%n@ioﬁég’ coated
preparation of the present invention, wherein the target
disease, dose and the like are the same as those in the
aforementioned coated preparation of the present invention.

The present invention is explained in detail in the
following by referring to Examples, Reference Examples,
Comparative Examples and Experimental Examples, which are not
to be construed as limitative.

As the preparation additives {e.g., D-mannitol, corn
starch, hydroxypropyl cellulose, magnesium stearate,
microcrystalline cellulose, lactoese, hydroxypropyl'
methylcellulose, polyethylene glycol 6000, titanium oxide, low-

substituted hydroxypropyl cellulose, talc,
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50 rpnt can be administered orally and safely to
mamal s (e.g., 20 nouse, rat, rabbit, cat, dog,
bovi ne, horse, nonkey, human and the like) in the

sa manner, as. t.he .af or L.i one at.ed r ks
SRR A A R R bR RoPRE S rp ) BT BE mxemples,
dese raiitd ke saad Rmpaia tave!l ReSepilest, Nehose capable of
af orenenti oned coated preparation of the present

imeedritrico rehe? 5 tEinlagdss et Thwey dapiade sies Phrpmacapdeia 14th

o Bl Mot S SRR e oniae
BQsliidetidle %&%S”FE%%S agiRibeh @%t8y1ek11heoke B99pLEHeEn, those

|
as limtative. the preparation additives (e.qg.,

Bapairliet @f meeting3Ghet atahdalrgdr ofy JapppkeseePhakwmaesutical
magnesi um stearate, mcrocrystalline cellul ose,

Exiedentsy dloRPpr ¥§Fe UFeChyl cel | ul ose, pol yet hyl ene
%x 10400, titanium oxide, |ow substituted
ydr oxypropyl cellulose, talc, 21

car box weirnklealdpyloge 1daleisen)(26sed g, nGirhdef 8BLoWNhgpon Soda
Exanpl es, Reference Exanpl es and Conparative
Beanpllésl. )t Hydecospay efob® asueprng eReusLandard40yi: 8 mPa-s),

The Japanese Pharmac i g,14t,h_Edi i, e .

FS AA0F1508, GAGCEICRER) farfpael sutantSheovead (fose o and
g azdrneongaebbylieelibel 936 . 8i gpeweirenditp@ssed in water
capabl e of neefing the standards of Japanese

RIZ&7mgit el gave Bxeopiténgsselogdpnwere used. Exanple 1

d | Iyl 26,4 de_SSL. Ni
om0 ooty Lor S pR e B R e 1 were
Fea2QBCa %iﬁﬁaaéhtingpegﬁﬁgsm%%nQagbwseérﬁﬂﬂﬂi( 1y Béund
g), titaniumoxide (2.64 g) and pioglitazone

Iydoscirliedi de.( L8dS5) ghndeceatdedpeithdtha aforemeiRdyned coating

to give a coating solution. The_taplets (300
%)stl&itﬁg& P RBf eP&R et@aﬁﬁﬁ*éu{emgfe%ﬁ ?%E%Vﬁ ?m%ed

GASHRRI=FON AUEGhALH 2B 5Ta by SigRd, sty o)
Exhipllen2at an inlet tenperature of 700C to give a
CoatedH ggggar?giog 2§5§2igge2?849 ngGggéeth[eéi on Soda

4 ypropy g. PP
Co., Ltd.) (viscosity of 5% aqueous solution at 20°C: 24 mPa-
s), pelyethylene glycol 6000 (1.2 g), titanium oxide (2.4 g)
and pioglitazone hydrochloride (15 g) were dispersed in water
(344.7 g) to give a coating solution.-

The tablets (250 ¢g) obtained in Reference Example 2 were
fed in a film coating equipment (Hicoater-Mini, Freund
Industrial Co. Ltd.) and coated with the aforementioned coating
solution at an inlet temperature of 75°C to give a coated
preparation weighing 381 mg per tablet.

Example 3

Hydroxypropyl cellulose (24 g, Grade SSL, Nippon Soda

Co., Ltd.) (viscosity of 5% aqueous solution at 20°C: 8 mPa-s),

polyethylene glycol 6000 (1.2 g), titanium oxide (2.4 g) and
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Exanpl e 2 20 Hydroxypropyl cellulose (24 g, G ade SL,
Ni ppon Soda Co. , Ltd.) (viscosity of 5% aqueous
solution at 200C. 24 nPa- s), polyethylene glycol 6000

;8 | tan ' . d i agl | .
(§ifolliatoh B 't LI AL i, waver
0)349, Tiye €o (@Ak NO ERltiiPrsoRBikhe, tabl ets (250 g)

obtained in Reference Exanple 2 were fed in a film

coat i ngTheutpnbets (2 20agerctainedriuRefdnahes Exgmple 2 were
Co. _Ltd. nd coated with the aforenmention coatjn

SEF oA oL oA AN AR UL ORI A igti e Efetnd

c at4 [, Hlem i i n
E%zénlg erggfw@aébxﬂilﬁlb)\éﬁrg{]e Iué%%gm(;: 212(%14 %@ade é%%,loned coating
Nepponi Godat £0.inldd. Yenfparscosid Yo7 B% aqugdue a coated
solution at 201C. 8 nPa-s) polyethylene glycol 6000
(arepapyation HgiFhing RBY 19 RPT &HfPEE pi ogl i t azone
I‘g_/g%%gféoiide (15 g) were dispersed in water (344.7

d grve a coating solution. The tablets (250 g)

obt ai neglyd FoRad RiSFC endNY Tl el i Miyee (X4 dy,| Grade MW, Shin-Etsu

coati ng equi pnent (Hicoater-Mni, Freund 5 Industri al
Gohenter) Gmd doatdd Wisrasicvafch SfemIueesd sedutign at 20°C:

t t I nlet t t 750 i ] ‘
2%%? dgﬂﬂﬁe gﬁﬁ%ﬁ elﬁgﬁgﬁﬁ&%o g%oﬁé dgrgtégrg%x%aﬁlum oxide
Exardl @ 4rdy Biognremdndyad et llodiere (134 o9, werddaispersed in

MA Shin-Etsu 10 Chemical Co., Ltd.) (viscosity of 5%

adpieans(3d) @) dre givE)@C.coatingPsodutigal.yet hyl ene

gl ycol 6000 (1.2 Q) i tani oxide. (2. and

pi oglit n%ah#ﬁﬁ%c@ﬁsipr i‘-’ge %@e%’b%{ﬁéﬁm& Exgmple 2 were
Iy Om QL My & Mt S@idaglr-Mie it abketsd

\(I%S% lg %gﬁlghe%#nl\f%ef gﬁlg%%:ﬂe Exz(nffl eaZ \ﬁere J'11 fed

i Indudidialcamt. Ng.dequiamte o a(tdidc edttdr tileniafoFementtioned coating

Industrial Co. Ltd.) and coated with_the )
AONEHIH B deEhFempraiuge of d3°FnFeigive a coated
A

IR, Yo P 3 B Tusteay eparatior
Example 5

Hydroxypropyl methylcellulose (24 g, Grade EW, Shin-Etsu
Chemical Co., Ltd.) (viscosity of 5% agueous solution at 20°C:
12 mPa-s), polyethylene glycel 6000 (1.2 g), titanium oxide
(2.4 g) and picglitazone hydrochloride\(lS g) were dispersed in
water (344.7 g) to give a coating solution.

The tablets (250 g} obtained in Reference Example 2 were
fed in a film coating equipment (Hicoater-Mini, Freund
Industrial Co. Ltd.) and coated with the aforementioned coating
solution at an inlet temperature of 70°C to give a coated
preparation weighing 382 mg per tablet.

Example 6

Polyvinyl alcchol-polyethylene glycol graft copolymer

(trademark: Kollicocat IR, 24 g, BASF, Germany) (viscosity of 5%

agqueous solution at 20°C: 18 mPa-s), titanium oxide (2.4 g) and
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Exanpl e 5 20 Hydroxypropyl nethylcellul ose (24 g,
Grade EW Shin-Etsu Chemcal Co., Ltd.) (viscosity of
5% aqueous sol ution at 200C. 12 nPa.s), polyethyl ene

9hycol 2000, L b A LA UROU IS AP A DA 1 vater (200

V&g efo (S8de 7a Wod Oiith Ve Bateidt | Ng sol ution. 25 The
tabl ets” (250 g) obtained in Reference Exanple 2 were

fed in Bhéitablets i (REG@ prietained contRafavtarice Exampde 2 were
In%ﬁjstri al _Co. Ltd.) and coated V\Q{.h t%e ini. F q
atel et i R INE SEHRRS YN BtieaRtshépnt, Freun

t 009¢ { v ; A At 5 ;
Wei gﬁ%%i% Zégrr'g per')t a etc'.%agcoéﬁcpEyalen% éﬂ{éae%g yVi nyltmne‘:1 coating
adchimol ety edrh yi relieet glerqp ragnafd cdbpid@*gnmer give a coated
(trademark: Kollicoat IR 24 g, BASF, Gernmany)

(R¥ epasa tionfweighing s SAUR @PBec 18 nPa. s)

| ' oxide (2.4 g) and 23 pioglitazone

h@% gﬂde (15 g) were dispersed in water (200 Q)

to gi veHpdEsafh byl adlailoskhe(4ald &f S Grdule L, Nippon Soda
obtained in Reference Exanple 2 were fed in a film

Gt i rgtdqui priegrosiHix odt &k Mapeous addts o @its20°ar 24 mPa-

. Lt ted widt ti. .
B A S L R L AT SRR (0.5 o
CHOR eﬁjlo@.rﬁf@'cﬁ{é MY ¥R g d28 0.3 D e welrdbldelspersed in water

Exanpl e Hydr oxypropyl cellul ose (48.0 g, Grade SL,

N pbry)Soda giME @.coatlifngr )sqlutsemsi ty of 5% aqueous

solutiaon at 200C. 2 a-. s), polyethyle | ycol, 600

(2.4 g)T,q“et@"t i&H oés[ﬂg ‘-’(’4%@1“2’% @%&%’%&Xi&n xample 4 were
hg/éH oG Pré A6 (R0 MRFiPnlintPeiaed it Wadigh F248nd

g) to give a coating solution. The tablets (25(3 Q)

dhidhisterlia1n deef drtehge abdanplatet warth the bddriemeatfibhed coating
coating equi pnent (H coater-Mni, Freund Industri al

G lIutken @ RIS iPenadudto PdmeNt F ohR 9t bRt f ngPated
SO Sl LB bBUOC Lo 0 ve @
Example 8

Polyvinyl alcohol-polyethylene glycel graft copolymer
(trademark: Kollicoat IR, 48.0 g, BASF, Germany) (viscosity of
5% aqueous solution at 20°C: 18 mPa-s), polyethylene glycol
6000 (2.4 g), titanium oxide (4.8 g) and pioglitazone
hydrochloride (30.0 g) were dispersed in water (540 g) to give
a coating solution.

The tablets (250 g) obtained in Reference Example 4 were
fed in a film coating equipment (Hicocater-Mini, Freund
Industrial Co. Ltd.) and coated with the aforementioned coating
solution at an inlet temperature of 90°C to give a coated
preparation weighing 461 mg per tablet.

Example 9

Polyvinyl alcohol-polyethylene glycol graft copolymer

(trademark: Kollicocat IR, 18.0 g, BASF, Germany) (viscosity of
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Exanpl e 8 20 Pol yvi nyl al cohol - pol yet hyl ene gl ycol
graft copolyner (trademark: Kollicoat IR 48.0 g,
BASF, Gernmany) (viscosity of 5% aqueous sol ution at

2 . 18 nPa. . pol | | . 600 _
O iRt st B0 A S P 0 Wb el Bt e o,
(20w Os b LG Ll SRRISORYbIMAL S LB GrtictfarieS hheC 31,

coating sol ution (250 g) obtained in
Ref érgncsh xelipde Chewiaerl f@al. j nltd f) |and quitdglgi tazone

equi.pnment (H.coater-Mni, Freund |Industrial Co. Ltd. .
LSRR Lo 5 nTH s Mo i A R T 8 S A h & to give

j t ture of 900C to give a coated 30
E‘Ir!e%’r)]aart{z-éftml1 nsc\gf\;g'lq%) ‘lSI%g 461 ny per tablet. Exanple 9

Pol yvi nyhe atalohets pod(yetdylens) gilyrainegt afrt Redffeatener Example 5
(trademark: Kollicoat IR 18.0 BASF, Ger many), .
(3L T (YRFoTe AL etk Wol (O drrtetRIOoD ta s L

AP ERS e, S0 S8 s poysprent
St {c & Ser-Gnesd Catrdund Iridhgtwindl @oglliddzomd coated with the

hydrochl oride (11.3 g) were dispersed in water (207 g)
taf gt eeen i ened adatinm | walriomat agblistlet Jemperature of

t ts),_obtaj ned in_ Referengce Exa e, 5 .an h

EicE: ST ESRothe ARRERERRE (ol ) CorR e (i 4, coated
Sercei AU B Jngdwis febidt)a ddrihishalg e tablet obtained

equi pnent (H coater-Mni, Freund Industrial Co. Ltd.)

aiml Reokewzhaw tBranElel G aforeemrte oveetd cedeiatgdsol ut i on

at an f nlet tenperature of 950C. Fromthe appearance

Jfx &0t%i ned t abl ets, coated preparations (479 ngy

2 o SRR T I e O, Mg Bor, pen sods
b 15 THydlnoxfrpirsamd i toeldfulsds edudbu® golGtdde 88L20°C: 8 mPa-s),
Ni ppon Soda Co. , Ltd.) (viscosity of 5% aquequs
Rk e aneostecd rﬁﬂé?.os)(l,-z BBy ddfAnde grges (Bofog) and
B AR 2 . 2 A8 in ot
(350 g) to give a coating sclution.

Glucophage XR tablets (trademark, 30 tablets, sustained
release tablet containing 500 mg of metformin
hydrochloride) (Bristol-Myers Squibb Company) and the tablets
(250 g) obtained in Reference Example 3 were fed in a film
coating equipment (Hicocater-Mini, Freund Industrial Co. Ltd.)
and coated with the aforementioned coating solution at an inlet
temperature of 70°C. From the appearance of the obtained
tablets, cocated preparations (weight per tablet: 1.086 q)
containing the Glucophage XR tablet as a core and containing
metformin hydrochloride 500 mg/pioglitazone hydrochloride 16.53
mg per tablet were selected.
Example 11

Polyvinyl alcohol-polyethylene glycol graft copolymer

(trademark: Kollicoat IR, 36.0 g, BASF, Germany) ({viscosity of
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(350 g) to give a coating solution. 20 G ucophage XR

tablets (trademark, 30 tablets, sustained release

tabl et containing 500 ng of netformn

hygr L d | 3 uppl . GprIp 20 LPEae (3.6
tyé l%ﬁé&%%%&%&%@ gél%gé’d&:bﬁ gf gl?gngg’Eggﬁ%Pe 3 Were ( 9

f &6 | pi Gg1itdR o Hydib b iRt (AH T apt afedd rRilspersed in water
Freund Industrial Co. Ltd.) 25 and coated with the
af W eneht toreiwve cat¢arft s walertimn.an inl et

t f 70 F th t _
bt o1 nattbaRtasfe X AR o (vl (P 1sse . sustained
tA0] Sl se e 09 O)cob@niaing Mg ey AreRaiREa R tabl et

as a core and containing netformn hydrochloride 500
nhey g axch 1 ¢ aizbee (merdr feotiuoredl oyl B 83 t@0- Mg fse Squdlpbe Company)
wer e sel ect ed. Ex&r?gd e 11 Polyvi

AbHgre p?ﬁlﬂ’/]e?q'ﬁll @)yaﬁt yil}b&ﬂ%nce Example 3 were

=2 Kol | I : , reu
(AT (e 0 000y B B, (BT ST eround
nRechstridl tGni WndXi dmd Idatgd wdrth pheglefcazoentioned coating
hydrochloride (22.5 g) were dispersed in water (300
gohstipn eta abANIRF JETRATGTUNS ®dopifihe XIS appearance

30 { t.al tahls

(& ﬁdagfén‘?én%a@%&m@;&%e}e SUHARP brep 23238 (@iGhe per

hiyhs ot or | o) (%Iﬂrdﬁrﬁﬁiltﬁ% heBEl1sicophidger XRSqubllet as a core
Conpany) and the tablets (ZSOq%) obtained in )
Reteregnes imdae Ime tFarmia hysiraanlemidenS@fafigfgioglitazone

ui t (Hc -M ni_, Freund. |ndustgi.al. . Ltd.)
gﬁ@ﬁ%&fr&ébé%et ﬁ‘aéﬁ’rg g}gope%ﬁrﬁ#gﬁé:d “&oa iO%é:%f&%&dl ution
1dlei tenperature of 700C. Fromthe appearance
of the obtained tablets, coated preparations (weight
per t diydatoxyigylg)ceddntlaiss nig4-fe oG Gragisa§é , XRippon Soda
tabl et  as a core or.m

d t_ai ni tf
HsRtr o dHEBrri d@%@%pi%%ﬁﬁ‘lt 255 ré%hf&’lj'?gﬁlogr Phe2PBC5x24 mPa

p é?élir@ﬁ i i %o 23 .BXP! €1%2n; ide (2.4
@d’r xoyl rop Il ce |%L:Il| ose (24.002(9, Grade éL, nli'liugpgﬁlsgdé 9
Gmd ,pilddl i)taatrsc osidne obfl ox%icdaquUesud sil werendaspe@Oed in water

24 mPa. s), polyethylene glycol 6000 (1.2 g),
t{3hiUmiexiHey g 2 £ogyting solution.

Lipovas tablet 20 (trademark, 30 tablets, Banyu
Pharmaceutical Co., Ltd., major axis 14.0 mm, minor axis 7.5
mm, weight 400 mg) containing simvastatin as an active
ingredient and the tablets (250 g) obtéinéd in Reference
Example 9 were fed in a film coating equipment (Hicoater-Mini,
Freund Industrial Co. Ltd.) and coated with the aforementioned
coating solution at an inlet temperature of 70°C. From the
appearance of the obtained tablets, coated preparations (weight
per tablet: 449 mg) containing simvastatin 20 mg/pioglitazone
hydrochloride 17.78 mg per tablet were obtained.

Example 13

Hydroxypropyl cellulose (72 g, Grade SL, Nippon Soda

Co., Ltd.) (viscosity of 5% agqueous solution at 20°C: 24 mPa-
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and pioglitazone hydrochloride (15.0 g) were dispersed
in water 20 (350 g) to give a coating solution
Li povas tablet 20 (tradenmark, 30 tablets, Banyu

Phar macgeut i c Co.,. Ltd., j O is 14..0 nm __m_nar

S & BOS/e i LeiR sk SHATY oG ma: A Sriead” 2 9
?grl}h%géiéc\r@lnlc% 25§ééxarrp]fe 9 c%/\%reaeé ?gdﬁitg?}) g\ fil %)lcoatxﬁr?gpqn water
eqLo 0reg) €& gidad e -ddatiing Freunddmdustrial Co. Ltd.)

and coated with the aforenentioned coating _solution

at an i Frettakkglet af 3 ecalefgic ot pifigthe © ﬁﬁf-lé%ﬁ%w&e Example

of ,the.q [ I 0 : ratd j

oy 501 Q9040 Py U NGPA S oo o wese
nBédi DYl A t BZoN e &0 nglrafhipadrtte (HA 6% ey -pHm it alfiretind

were obtained. Exanple 13 Hydroxypropyl cellulose (72 )
gindusieeisl Coi ppsh )Scandl aosted mibh (Ghes @fomepegtisoped coating

aqueous sol ution. at 200C 24 nPa o~POl Y,

SR CeR gt (o et (FIRATTE GF (P75 g) PR Y Sppearance
Pb PO aAONE: A el i d deddAfe D )p My aa it S@@ilght per
water (1050 g) to give a coating solution. The ]

tedh bt (B el etan)taistigion ednivie sReftdme dde B PHPI0d 15azone

10 and the tablets (250 obtai ned i n Refer.enc
aﬁw%hi:}’ S 14&:{5 ing P 15 i‘“i’?gfeed’g’u%% '
(ﬁiééHFéHI ni, Freund Industrial Co. Ltd.) and

coat with the aforenmentioned coating solution at an

inl et tieyesaiprepyol G0l dgeonithe afseaeasde Nifppome Soda
obt ai ned_t abl ets, coated preparations (meL%pt er ;8_ 24 mPp
1@ etbtdao (PSR Mg afAPe s Selpgion at 20°C: 24 mPa-

pi . hi j ) . . l.et: .
2 Bphd e WA A E G iREn i oRigs) (7.2 9)
GndpideySlta N mpaydatmldidde (450g) @Werecddispprakdsin water

aqueous solution at 200C. 24 nPa- 15 s), polyethylene
gl & BO0® (B @ cadting waleGies.(7.2 g) and

o 20 I EH LIS, B P Raslahie mraple 13
tah alrife (Bt efo Pt Jptedrdd Ref RedRGenosaERaMple: ¢ were
fed in a film coating equipment (Hicoater-Mini, Freund
Industrial Co. Ltd.) and coated with the aforementicned coating
solution at an inlet temperature of B80°C. From the appearance
of the obtained tablets, coated preparations (weight per
tablet: 349 mg) containing atorvastatin calcium 21
mg/ploglitazone hydrochloride 16.3%3 mg per tablet were
obtained.

Reference Example 1
D-mannitol (2176 g) and corn starch (918 g) were charged

in a fluid bed granulator (FD-3S, manufactured by POWREX
CORPORATION) and granulated while spraying an aqueous solution
(1700 g) containing hydroxypropyl cellulose (102 g), which was
followed by a drying step to give granules. Microcrystalline

cellulose (160.2 g} and magnesium stearate (32 g) were added to
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and the tablets (250 g) obtained in Reference Exanple
9 were 20 fed in a filmcoating equi pnent
(Hi coater-Mni, Freund Industrial Co. Ltd.) and

ated wth the aforenentione n P a
d%%%?%ﬁﬁ%ﬂ@i R R hnd ke heffotatned
SRSt SmitQatL Grd e RN D Wit ifing machine
tabl et 49 ng) containing atorvastatin cal cium 21 25

mCqr ogtt t EONendmuifachined dy FoLQauly Sedrs akalsher I\x@ir é (tablet
obt ai ned Ref erence FaLanple 1 D nmanni 21
B 5tBr T HR ohrg WIRRGSE XTa PFEF S U7 I gifchd o 30e tablecs

W‘#&\étf % 13eCE ured by POANREX 30
granul ated while spraying an aqueous

weféramce (Exdply Zont ai ni ng hydr oxypropyl cell ul ose
(102 g), which was followed by a dryln step to % ellose

gr anul e<2<H@%8 otd4R A 4 rﬁé’r’beﬁ‘qatﬂcé’se( @2 apd

ded 4 _
Pacfeﬁ‘lér}émgr anﬁ ghpo'"se\gge %g)q'q}a%d Er%(?%(l?d bte_lEﬁgranulator (FD

oj:s Al £ AR E 10 WIWRER nomnmmablaetde@rbmaated while
tabl et i ng machine (Correct 19K, manufactured by
mmn%@mms_tﬁﬂlﬁt% 1578 Eé O@nsiarmmg hydroxypropyl

% CZSJSIGSQW%&SFQQ %&Wé_{)u aﬁggferl nce Q“]%E%ln% step to give

Asked 243Qr%ll%§é”c§'léﬁﬁﬁ ((35539%1) aﬁﬁdcﬂéﬁﬁééﬂﬁlﬁ stearate
cal ci um(157 5 g) were charged in a fluid

gtlahid a;)orwe(ﬁ‘é}ad;&d rieon Utaee tolprted nigg mg)};e powder (2868 g) and

Rifehs sﬁupge‘;ﬁlgf%?%'r%ﬁgsﬁg'a{’ %gmﬁ%?%ﬁy‘%?%pﬁ?bleted by a
el 14088y b b - (]dﬁl'ﬁalat"\’al@l{f Obl-0NEG Y regd by Rg)kusul

step to dive granules. Carnellose cal cium(89.3
mg‘ﬂgrmsj wodst)elratlet lized grjwer axa,ddéa tom,t Ménor axis 7

obt ai ned granul e powder (2868 g) and _m xe Thg L
B} i SR IR AT BFRGRARH Srilefy FURgE ) t 281 Qtlé(& fo&ets weighing

Eﬁgtséngggﬁégtus'gcfigefzt;grétngrggachgred o

. : jor axis 12
Refdiiditie Eiiaimple BN conpression pressure 15KN punch)
to give tablets weighing 350 ng per tablet.

Lactose (1976 g), corn starch (252 g) and
carboxymethylcellulose calcium (126 g) were charged in a fluid
bed granulator (FD-3S, manufactured by POWREX CORPORATION) and
granulated while spraying an aqueous solution (1260 g)
containing hydroxypropyl cellulose (75.6 g), which was followed
by a drying step to give granules. Carboxymethylcellulose
calcium (71.4 g) and magnesium stearate (14.3 g) were added to
the obtained granule powder (2294 g) and mixed. The obtained
granule powder mixture was tableted by a tableting machine
(Correct 19K, manufactured by Kikusui Seisakusho Ltd.) (tablet
size: 9 mm ¢, compression pressure 7KN/punch) to give tablets
weighing 300 mg per tablet.

Reference Example 4
The tablets (400 g) obtained in Reference Example 2 were
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Ref erence Exanple 3 20 Lactose (1976 g), corn starch
(252 g) and carboxynethylcel |l ul ose cal cium (126 Q)
were charged in a fluid bed granul at or (FDSS

factur Yol il at
ﬁ?#eﬁgp#aglgnrg an%%%ﬁéo@o ut 1 on J(%e o) Cont gﬁ%lur{léj
hysla@xyp1 oDYto celtdl] psecdaed Wth Whicdatiagy faplmirth containing

25 by a drying step to give granul es.
Gaabesysres byvtee 1 L bage cbveﬁmmqm(mrag:}ew w&gﬂ?@g%ﬁ Asahi

BAGRT ol U opd M AT S

gig@' '%%ﬁc‘!‘@sféﬁbi@t&&dy ﬁ)taeéal t'aﬁﬁi RaahiNe231.1 ) at
rrect 1

manuf act ured by Ki kusui Sel sakusho Ltd.)
(&xabizeleBOteﬁgzeraﬂJmnﬁ ailj’mprerh&lrebypltabiems weighing 391 mg

7KN punc t abl e 300

tBHF e1{.eﬂ:> 1; %@a]r&ﬁ 4 iﬂ:l“g 55‘ &Efs z:ggolgag;lets were coated
n r figlsm

abf a4 Neds 4 1\, EEL,eTHNGG, chfwzﬁﬁpﬁvl Freuna;f Ad s (43 g,

coat1 ng equi pnent (Hi I ndustri al
Geolydthylemoaibol t60E0 ceatd Ry ,salitardimnc @xtigieni(eg 3 g) and
agueous et hyl cel | ul ose di spersion traderrar K:

HMerreebatoxidani0 - 0B CoMForeR | Pg dgE the similar

oxfgdga(%orgo’%l e% ét atg%l‘%(ga%l%t@ ’We&&%lﬁ:% U6 by per tablet.

tw&iﬁme wher eby tabl ets wei ghi ng 391 ngy
per tablet were obtained. Furthernore, the tablets
wer e coliredtaipdets ai%‘w ) mb@mg@r@xﬁﬁwnce Example 2 were

Y S

(ﬂ'xcg.%'tgﬁlalln d’@t fﬂtd A73 Datdrderidihe Yodtliag solutlon containing
conditions as above to give tablets weighing 416 ng

peudatd efthy Refldnelnee @aaﬂmr@@nme:mahn@trsk (2Qoagpat, Asahi
obtai ned in Referen

é@a%%gcoeraﬁ e dadin- e B duf -1 SHASISY FyErate (6.7

| U C i gl
aque l%l)ecm%@ U}M(;;tsltgegl (?ggﬁsggn%?lltdr g'llag%ér qatlg ¢ 6‘9 at an

ﬁm%ﬂ)aiemp%iaiﬂuré<®$el58@grpﬁh§£éﬁ? tiﬁlétg)waighmg’; 1341 mg per
g), triethyl citrate (6 | ow ferric oxide
}qggetg)w% e@115FBr§ge§qloaﬁ, the tablets were coated

with a solution of hydroxypropyl methylcellulose (47.3 g},
pelyethylene glycol 6000 (9.5 g), titanium oxide (6.3 g) and
ferric oxide (0.09 g) in water (473 g) under the similar
conditions as above to give tablets weighing 429 mg per.tablet.
Reference Example 6

Hydroxypropyl cellulose (26.4 g, Grade L, Nippon Soda
Co., Ltd.) (viscosity of 5% agueous sclution at 20°C: 42 mPa-
s), polyethylene glycol 6000 (1.32 g), titanium oxide (2.64 g)
and pioglitazone hydrochloride (16.5 g) were dispersed in water
(297 g} to give a coating solution.

The tablets (300 g) obtained in Reference Example 1 were
fed in a film coating equipment (Hicoater-Mini, Freund

Industrial Co. Ltd.) and coated with the aforementioned coating
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inlet tenperature of 580C, whereby tablets weighing
381 ng per 20 tablet were obtained. Furthernore, the
tabl ets were coated with a solution of hydroxypr opyl

RS B (4153, Bl 05 L A o
(9r@§a9£th8n“@é§§hiﬁ?3zli ynﬂgr éhetébﬂéfar

conditions as above to give tab ets wei ghing 429 ng
pBefexkhoe. EgampRef @rence Pxa | e 6 Hydroxypropyl

cel l ul ose 26 4 | n Soda ., Lid.
(vi scosP¥§ 8?‘@%33&&8621%?% PR a8 2%%3‘90 € 4b, nrtlfﬂarep%f)\ Soda Co.,
p et h 6000 g e

USRS o VEREaH L e br 28 Cadincite Mol bELSR! T I 42 mpa-s)
dpsngSBglenemgnchBosoa®7(g)zt@)glﬁftanrmntquﬂe (2.4 ¢g) and

solution. The tablets_ (300 obt ai ned i n, Reference
@aﬁgiétazm?ehrﬁﬁachkc’ﬁl#?| H%o‘é’c |‘ﬁ%r%q%+§fﬁ%?ﬁed in water

Fgggaymé N%Ehglg%egngoa% S%scoa |ng Ltd.) and

at éed aforenenti o 29 5 10 15 20

25 30 soOhdtteplatsan2inl §f sEEREREdUIR REfFDENE® Bitanple 2 were
a coated preparation weighing 262.1 ng per tablet.
10 Rgedr bnce E;(hrnpcfeamwdwxym@p‘yl (RiFoatemadMiny, §reund

SRS L0 CES D PRI bR chtfad 4R CRRE e o ioned coating
9&82@{:1@90&(énzlﬂiettté@&fﬁﬁ%d@f(?5‘4: @b @ide a coated

pi oglitazone hydrochl ori (15 g) were dispersed in
watepardBidn mgigmmcgl 382 ang qee ¥ ngplsldtut i on. The
tablets 250 ined in Reference Exanple 2 were
fREC PR g equi prent (Hicoater-Mni, Freund

15 |ndUStrH 6;& ﬁgﬁhfiégfihﬂgéé]fiﬁa , Grade R, Shin-Etsu

af or ement | oned o dating solution at an inlet

tremmiaam@oof I?‘Edl)to(\glsm:smmaiﬁcﬁ% aqueous solution at 20°C:
40 mPa-s), polyethylene glycol 6000 (1.2 g), titanium oxide
(2.4 g) and pioglitazone hydrochloride (15 g) were dispersed in
water (270 g) to give a coating solution.

20 The tablets (250 g) obtained in Reference Example 2 were
fed in a film coating equipment (Hicoater-Mini, Freund
Industrial Co. Ltd.) and coated with the aforementioned coating
solution at an inlet temperature of 70°C to give a coated

preparation weighing 381.2 mg per tablet.

25 Reference Example 9
Lactose (41160 g), corn starch (5250 g) and carmellose

calcium (2625 g) were charged in a fluid bed granulator (FD-
WSG-60, POWREX CORPORATION) and granulated while spraying an
aqueous solution (31510 g) containing hydroxypropyl cellulose
3¢ (1575 g), which was followed by a drying step to give granules.
Carmellose calcium (1491 g) and magnesium stearate (298.2 g)
were added to the obtained granule powder (47210 g} and mixed.

The obtained granule powder mixture was tableted by a tableting
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preparation wei ghing 382 ng per tablet. Ref er ence
Exanpl e 8 Hydroxypropyl nethylcellulose (24 g, G ade
R, Shin-Etsu Chemical Co., Ltd.) (viscosity of 5%

aqueo, olution at._20C. .. 40 pnP ol yet ene ..

FROmeB00F LS dPKor| KEKAON oarbeeRegig pjaghqreablet size: 7
LOal i [ 1 di d

G A i it b R b et St
(Ernphtod med pexr Refdrence Exanple 2 were fed in a

filmcoating equi pnent (H coater-Mni, Freund
Refiexrencs ééi“ﬂﬁﬁi%P and coated with the

afore i Qned ti.ng [ n i ical
tenpergp%Fggb t%% ef% giéglgE%%gfg rﬁﬁrgggggtfgﬁrmaceutlca
we ghitR@ .38 hed gt MO0 tef)l eontRabhdnensdmieanplténdas an active
Lact ose (41160 g), corn starch (5250 g) and carnel|os
dalgrafhers28ep Ralecthaededni A BOFFEFd dod 300 mg of the

ranul at or, (FD-, W6G 60, P EX P 3 X
R W PR eTE I SasBote B9 OF San{3IEIEn v
BParPQH My G ArdR@NsRN0RKs tadly Uneseumeht’Isglimadhiich
was followed by a drying step to give granul es.

Carupel dedsiorc alUH-19A) 1 Aeomgr esnd onagressuresPeir Bépunch) using
298. 2 wer e added tq, t he, obtai ned gr.anul
SRR o r Y 4 T A SR B s

_ g,gaﬁ% &l 94 by a tableting 30 machine
?%%%#%%¥%€ K, ﬁkusui Sei sakusho Ltd.) (tablet size: 7
mm 4) , Ideiposs Sablese Ssmge (SrakimporikchYamengiiehi

tablets weighing 105 ng per tablet. Reference EXx | e
Fhagmageatdsalatioets 149 @@ﬁ&&&w&i’?}ltsgﬁyﬁ‘gg contdining

%%%%gg%ﬁg@fﬂmcafgium Lidan Welkght 100 e8)ea®Nt@dfd Nulverized

SI in as an active ingredient "were pul verized

iih & MRy, and 300 mg of the pplkeeikzzddppedder corresponding
corresponding to 15 ng of sinvastatin was tableted bX

FuRlv Bkt PEonvag tekdry erddupsHRsadahlesed by a universal

rparati.on, UH 10A), .(conpressi re9. .
B et Y SRS EaRoBeBl Sl Son, pgreresston
O HNE SO tsakhginchiebgieace Bxa8mmng blnch with a R and a
die to give 30 tablets.

Comparative Example 1
Hydroxypropyl cellulose (48.0 g, Grade L, Nippon Soda

Co., Ltd.) (viscosity of 5% aqueous solution at 20°C: 42 mPa-
s), polyethylene glycol 6000 (2.4 g), titanium oxide (4.8 g)
and pioglitazone hydrochloride (30.0 g) were dispersed in water
(540 g) to give a coating solution.

The tablets (250 g) obtained in Reference Example 4 were
fed in a film coating equipment (Hicoater-Mini, Freund
Industrial Co. Ltd.) and coated with the aforementicned coating
solution at an inlet temperature of 90°C to give a coated
preparation weighing 459 mg per tablet.

Comparative Example 2
Hydroxypropyl cellulose (48.0 g, Grade L, Nippon Soda

31



Lipitor tablets 5 ng (trademark, Yanmanouchi
Phar maceutical Co., Ltd., weight about 72 ny)
containing 15 atorvastatin calciumas an active

i ngredient were pulverized__in a nortar, apnd 300 of
e pull'{Félrl ) 7G4 56RREYCOE S¥pBRARRES FBlating oF L0°C: 42 mPa.

at.grv t [ eted, by, a I
L
Camﬂrp&&gmmtapbﬁéshyar8c515£ﬁﬂan¢h@ UsghgwerQ figpdrsed in water
punch with a Rand a 20 die to g[ve 30 tablets.

Cdripar &l e E%HﬁpPeCQaF&Ego§9bF H9P- cel | ul ose (48.0 g,
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agueous SBPQ ﬁsgge’éogﬂ AELﬁg%R‘a 'S%Qféé%‘%gf—eﬁ?anyu

gPhﬁQina@@QQléglArCQ) y Lt&lanlzﬁﬂj@iﬂﬂﬁlé41$ @)mmp mikbr axis 7.5
pi oglitazone hydrochloride (30.0 g) were dispersed in
wamer wefght §§0toghi eenbatoing ngimvrstaoin ahean adteive

AR EBBR e BuF PREhD LFF R0 LR Y §1 rroCayatin Hetdrdhoe

|EQH§51éab ferelkda) iANd £PBheodd iNgt&Quipment (Hicoater-Mini,
af orenenti oned coating 30 solution at an inlet

tEnpendtmndustrBQI:Co gLu@. b &m@tembt$ﬁfﬂﬁﬂhuthn1aforementioned
arative Exa

hlng 459 gggﬁer t abl et | e 2 th
- BR5XDPr BPYT : e o%B {3beD TS R TS Fp (- Soffgom the
: C 0 . :
%%%?%%%ﬁf S I Lol TP (o RBe a g tions (weighe
t peantalblexi de4 % 4nd) g&onﬁzﬁﬂlm@géirﬁmhydzmahj@ﬂ@itazone
were dispersed in water (700 g) to give a

cBH@F%%%%H@ﬁi okt - B3 IMPHRRE talplet warq ieklriRatk, 30
%&Lﬁmeﬁé“i/%x&’&éi eutical Co., Ltd., mjor axis
14. mm m nor axi .

mm wei ght 400 ng) cont ai ni ng

Si nvastahé Ncostéd Peépaeatidiid asheineddind thd aHcRidmentioned
(250 g) obtained in Reference Exanple 9 were fed in a
f Fxamebes | ver e N pherted Hopathe -Msgoluigiany aipeperty of

Lﬁggﬁl’J‘iierfﬁ?%%J%%da%}iforl e ;,? 4 V%Jtha%ﬂ:% basket method (100

rpm) using a 0.3 M hydrochloric acid-potassium chloride buffer

(900 mL, 37°C, pH 2.0). The results are shown in Table 1.

[Table 1] Dissolution profiles (%} of pioglitazone

hydrochloride
Time 15 min. 30 min. 45 min. 60 min.
Example 10 60.6 77.4 84.3 88.3
Example 11 71.2 78.1 84.7 86.9

As shown in Table 1, the coated preparation cbtained by
the production method of the present invention showed superior
dissolution property of pioglitazone hydrochloride.
Experimental Example 2

The coated preparations obtained in the aforementioned
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coating solution at an inlet tenperature of 700C. From
the appearance of the obtained tablets, coated
preparations (weight per tablet: 445 ng) containing

Si i 0 ' ' j .
SEIASLEL Snd \cORER: Q01Y0 ARBRLINIAF WAL G AL 10k The
cahs edlpt EpRrptopastpbdfi pbsyl Ntd henafllpfdrerilicnete by a paddle

Exanpl es were eval uated for the dissolution property
orethpdglPQ a¥Re WD Ch| brd dé hydreehtaning tassium

DGR EEF NN J nFrE EBG-1 SEBE pRrLre)are shown
.idheakesupts are shown in Table 1. [Table 1]

Di ssolution profiles (% of pioglitazone
hydrochloride 25 Tinme 15 min. 30 min. 45 mn. 60 mn.

4.7 86 152802A21 S RiAASIHEHER B2 TR [hhi e prodlicazone

preparation obtained by thgy,yadustin nmethod of the
present invention showed superior dissolution
property of pioglitazone hydrochl ori de. Experinental
Exanpl e 2 The coat ed preparatigns obtajned in the

af or ene%}memﬂd 232 E - ttd i 9 4

wer e ewg;ag%ﬁ%-for théséQbssblq%hénibrgég{gybf(ég_z.

pi oglitazon ydrochl oride by a paddl e nethod

rpm udssgnsld.8 M hydsochl ori @9aai d- pobassium 91.5
chloride buffer (900 nm., 37C, pH 2.0). The results are
shown OPMRRIAHHIME 2. [Table 2] Dissolution profiles
(9% of ph% L azone h¥ r chIoEidﬁ 10 T'ge 15 nig §O
mn. 4 . A~ . . . —2
Exanple 8 80.6 89.4 91.5 91.5

As shown in Table 2, the coated preparations of the
present invention showed superior dissclution property of
pioglitazone hydrochloride.

Experimental Example 3

The coated preparations obtained in the aforementioned
Example and Comparative Example were evaluated for the
dissolution property of pioglitazone hydrochloride in a ﬁanner
similar to Experimental Example 2. The results are shown in

Table 3.

[Table 3] Dissolution profiles (%) of pioglitazone

hydrochloride
Time 15 min. 30 min. 45 min. 60 min,
Example 12 66.2 92.5 97.9 98.8
Comparative
Example 2 33.8 68.6 83.2 90.6
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Conparative Exanple 1 29.9 44.2 55.8 65.3 15 As shown
in Table 2, the coated preparations of the present
i nventi on showed superior dissolution property of

| d
Dl 09! ! ! 82 COfoRY Igﬁ%%é g%t alljgééd& {%ﬂt aef rerrentl oned the

The coated prepara

?@@@é@t afhy 007054 a8 1 ovee dEXATHY 16 e Tl Bl utdl Rl Jrofpdy of
ssol ution property of pioglitazone hydrochloride in

apheghetrazeheri hydrochoapede nent al Exanple 2. The

results are shown in Table 3. 25 [ Tabl e 3]

Di ssolution profiles (%9 of pioglitazone

hydrochl ori de Tinme 1f, &%Qtrﬁglnhggliéaﬁiﬂit mn. 30
Exanple 12 66.2 92.5 97.9 98 nparati ve Exanple 2

33.8 68.6 83.2 90.6 33 As shomn in Table 3, the coated
preparatlons of the present q¥ent|o showed superi qr

di ssol ut %nc?%%%rlﬁﬁﬁﬁ“%%l? R Seh RFAE tisn method

| d
‘Efja, neo&%) A}Eée pro uctl on rre\%}c‘%aﬁ ag%oacrh%tr'a%utlc agent for

diabetes and the like and superior in the characteristics of
the preparation such as dissolution property (particularly,
dissolution property immediately after administratiocn to the
body or within 15 minutes from the start of a dissolution test)
of pioglitazone hydrochloride and the like and preservation
stability.

Moreover, according to the production method of the
present invention, preparations coated with pioglitazone
hydrochloride can be conveniently produced. Therefore, the
production method of the present invention is useful as an
industrial production method for the mass production of the

aforementioned coated preparation.
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of the present invention is useful as a therapeutic
agent for diabetes and the |ike and superior in the
characteristics of 10 the preparation such as
di ssol ution property (particu di ssol ution
property imedi ately after admnistration to the body
or wwthin 15 mnutes fromthe start of a dissolution
test) of pioglitazone hydrochloride and the Iike and
pk eskermegdustian qmthad ofim Maadwd prepag@tdiony wWhiche comprises
production, et hod of the ..present invent.ion,.
PTEPat 3 i 'Bhs” BT Bissi T W&ﬂ&&%%ﬂede
CRPA RS ERAWEIY efintpir i 10 e oSl @ ritNe having a low
producti on nethod of the present invention is usegﬁl
asisgesitdustrial production nethod for the nass
production of the 20 aforenenti oned coat ed
preparation. 34 CLAIMS 1. A production nethod of a

at ratd ' j [ i ;
o B S ar o de P rodueTion
cefirods ol claimatli.ng material having a |low viscosity.
2. A coated preparation obtained according to the
production nethod of claim1. 10 3. The production
et hﬁge gjﬁocduadtnfo:}l’ m\g‘{%ro%f r3>ft b:%.gé%atl' n%he%tiﬁr ltﬁg coating
havi'ng OW Vi'scosity In Its 5% aqdeous solution
SO ita IV IHSRASId Y Aown @il seisa thhdh 3% sBas aghiedl€. sddution
20 4. The production nmethod of claim1, wherein the
Ewvisng iEcesidly wdvineg aorewthascdsi mparg at 20°C.
hydr oxypropyl cellulose SL, hydroxypropyl cellul ose
SSL or polyvinyl al cohol -pol yethyl ene glycol graft
copaindroductit® Re?ddel bencBiR0d ,0khekai the coating
wherein a core conprising an active ingredient is
owtead ali blavimgaqudous vdisspeisiyonsohydppaybiropydneellulose SL,

@Kﬂﬁ%&g&&%&gﬁ %%Eﬁgﬁggggschg%tbg ygggs Igicgﬁgingolyethylene

glycol graft copolymer.

5. The production method of claim 1, wherein a core comprising
an active ingredient is coated with an agqueous dispersion of
pioglitazone hydrochloride comprising a coating material having

a low viscosity.

6. The production method of claim 5, wherein the active

ingredient is a therapeutic agent for diabetes.

7. The production method of claim 6, wherein the therapeutic

agent for diabetes is a biguanide.

8. The production method ¢f claim 7, wherein the biguanide is

metformin hydrochloride.
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a low viscosity. 25 6. The production nethod of claim
5, wherein the active ingredient is a therapeutic
agent for diabetes. 7. The production nethod of claim

09 o 0 SePodiSc i Bie ARG or A0l o) HANGLEIAHS dcive

production net

\A&Jﬁcﬁrﬁé@:.ézh@ bé gy sheapsut T tdcpdrig rfdwdrﬁfdﬂlqrplta%ml%s

he production nethod of claimb5, wherein the
active ingredient is a therapeutlc agent for

erI| idema. 10. Th ctj on of, cl.aim9, .
o eTlh RO S ROt S G B B di Hegapeutic
ﬂ% fﬁg#:fﬁ¥aédﬁﬁll§‘ﬁh HME- G%H“?é&ﬂ%ﬂﬁyé inhibitor.
roving sso utton of pioglitazone hydrochloride
froma preparation coated with pioglitazone

hydr ochl ori de, which conprises, when produ0|n said 10
pi bpat di¢tHhpd cﬁ%ﬁu%ﬁ’%‘f%‘%ﬁi%% ijpzone

nafchl:éél’?f e Iyzdd'n?ciﬂﬂéﬁiﬁracﬂrg}f 'c%pr%A Co%lt gﬁ%glltazone

eria aving a low™ viI'scosity

[t i £ 1 i b} adHliesh aeeyrdisiss t evkidie puoeibiatingosaidb
met hod of claim 1, which rel eases not | ess than 50% of
mwax%tzm rﬁﬁtﬁw gHitde M apyeauRCderersjon of pioglitazone

|on £st a rotat| g.a
TR iAS Hometh el el B s TR pl, R g Low
agj fod S5ty solutlon at 37C 100 rpm 20 13. A coated
preparatlon obt ai ned according to the production
met hod of claim 11, which releases not |ess than 50% of

gglltazone hydrochl ari de.in . 15 nut e

In
HL2 0 P RSP o P dlE PR G GG da T the production
RS O 10 AG & PRIATH Wa1EhlQls @k%t a@fsfserth@aHsa%Obf
as a test solution at 37C, 50 rpm 25
picglitazone hydrochloride in 15 mlnutes in a dissolution test
by a rotating basket method using a hydrochloric acid-potassium

chloride buffer (pH 2.0) as a test solution at 37°C, 100 rpm.

13. A coated preparation obtained according to the production
method of claim 1, which releases not less than 50% of
pioglitazone hydrochloride in 15 minutes in a dissclution test
by a paddle methoed using a hydrochloric acid-potassium chloride

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