30 Decenber 2006 SPECI FI CATI ON PRODUCTI ON METHOD OF
COATED PREPARATI ONS TECHNI CAL FI ELD OF THE | NVENTI ON

5 The present invention relates to a production mnethod

.of a preparation coated with pioglitazone

hydrochl ori de, which is wuseful as a therapeut t

for diabetes and the Iike. BACKGROUND ART Therée&]g?% iber 2006
the followi ng reports on pharmaceutical 10

conposi tions containi ng agpe@fedarIOANSi tizer such as
a thiazolidinedione conpound and the Iike and a

bi guani de. 1)PPEDUAT¥Q19MH®pQFt SORTEh ARFFOBATT NS
agent cont ai ni ng ' ensi Q#ﬂﬁﬂT i nation
with at | east on(?::ﬂ n%er flslrlc;!:rln'B gﬁ # UCOSI glgge

3 nhi bi t ahe gaeeéxd@&mvmdmahaﬁelam kot er pradik®:ion method of

bi guani de, a statin conpound, a uaI epe . synt.hesi.s
7 G50 £ 957 Wi SRR SR OPR) PEA S Fa e, which is

eNRSGAl a8NE e AR ENSHENt U AibbBge £ he like.
i nhibitor. 2) W98/57634 regorts a pharmaceuti cal
conposi tion containing sitizer, a

bi guani t leyga agent-+angd =N ical
phar nacg?}te?g %%p%{:egé%?agﬁﬁ%ar rier. 51 Ol/a??éegzcl)ca

remm0§lalphar¢mdammal anmpﬂ)@m erngdbhizamismgh as a
thil'.haizo'olql ggdciiocpne c%r%t Kol anch)"_q{ o‘igkgrérgc? a%qgganlde
phar'maceu realrt accer’a% e carri

t m)aEPl-IAdeEﬂ5DI’t&polr$.sf arpsn&:artaexéummcah ea@am:f zoetaining an

met for.mi n hydrochl or.i de. W)Ol/3594 reports a
DB FLa S4B EPBR 24HO0hS Aember £rom

t hirazelghdicsgth0de i kB bl 06 4] rhrh)édaagal pédleaaRd ighibitor, a
phar maceutical |y acceptable carrier, wherein
%t Rigrerige nedli Piid ina RPN Thr @ ﬁ%?@l?%% Hiwyhgsig, snhibitor, a

r eﬁ@ﬁ%‘t@@&)&gcﬁirﬁp ehieslpt, %aﬁ%ﬁ%ﬁ%ﬁl&%éﬂ/ aRBCERt AU K tensin

carriers of their own. 30 W01/ 82875 reports a core
f oromyleatiog ewryme snhgbi‘egr a first layer containing

0 AN RFEE LA O 5 o PO ARG eoptcsosrs
(k&n dne0l En CoRisditikzBag, aa b ighamii de aﬁtihypﬂﬁglyeaemic agent and

20 a pharmaceutically acceptable carrier.

3) WO01/35940 reports a pharmaceutical composition containing
thiazolidinedione, metformin hydrochloride and a
pharmaceutically acceptable carrief, wherein thiazolidinedione
is formulated on the surface of metformin hydrochleoride.

25 4) WO01/35941 reports a pharmaceutical composition containing
thiazolidinedione, metformin hydrochloride and a
pharmaceutically acceptable carrier, wherein thiazolidinedicne
and metformin hydrochloride are respectively dispersed in
pharmaceutically acceptable carriers of their own.

30 5) WO01/82875 reports a core formulation comprising (a) a first
layer containing pioglitazone hydrochloride or a
pharmaceutically acceptable salt thereof as an active

ingredient, and (b) a core containing a biguanide as an active
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1 30 Decenber 2006 ingredient, wherein at |east a
part of the core is enclosed by said first |ayer. 6)
USP6403121 reports a core formulation conprising a
first |layer containing pioglitazone hydrochl oride,

~which covers at 5 least a part of a core contgjfing.a
bi guani de, wherein one or both of the core and?qﬁgccgnberm%
f ingrefibgrer, iwhkeapdndaspeyasedai paat eidilleatbng ieleeadesed by

agent, suc s pol ysaccharides and the |ike.
Drg’géﬁcgkﬁg %QY?FIE | N\VENTI ON There is a demand for the
deyelopsaydizaf rappreductdsae ianmeiahm:rpfcoaﬁﬂm al ifeRst

coated wi th pioglitazone hydrochl oride, ichis
usB¥8F N @irfegapiedictaggant hydroetusdtes Whirh wevers at

5| hKgsfnd BHReBE0s &dd _'}.%nci‘:g@fxfi‘ﬁ%ee{ I5iduefi 8, th&rein one or
preparation such as dissolution property of -
pPothiefhzdiee chydr auh|Wre déranhdlaydre is/kee dbspersed in a
p i nv have .f ound, _ L n.pr.oduci ng. .
PPERETATIrBh b e Wy UG ot DB iy g the 2.
that a coated pr®ISCALOSUREt ORt THE CIMVENTION| Or

di ssol yt.i on property o i oglitazaone hydrochloride .
“can be & néd b‘ére"{adé‘{ ifﬁ‘g ?h‘g%"e%ﬂpg‘ﬁéf-s?%r? grroduction
10 pin@ghdd FF0REpPYEE Gl icd8ted Rt 3G EtSMME My d20chioride,

(an organi c sol vent di spersion of pioglitazone

hY St HisoPseEyl a2 dhegaRearie %%gpﬁgdb%%opam the

| D310 9B G L3 e i o nger i
further stagggﬁ&ggéééignc?ﬁ%g irﬁﬁtﬁgg gﬁdéggg%?gﬁégtlon

t #iecip regs @i sp hweimn @ropActyraf ngloglitheops dsmirpchloride and
i{ﬂ%ﬂﬁiﬁ%ﬂ relates to 25 1) a production nethod of a

coa e&'pfeparation, whi ch conprises coating with a

15 di sper gihenpeés@iogirivicazone Iyl aehingr,i de prodaring a

or gani ¢ .sol vent, i.ch contajns a copating base sol uble

R Pe Cot it Ehop S El R ncthen PEHER Sh %) Sby HAb

aEEHl pYepOri HEorPBdyCEhons éﬂ%e&&bbodiégoﬂdﬁion ﬁroperty of
e

aforenmentioned 1); 3) the production nmethod of t
Eﬂ%ﬂﬂ%ﬁ?ﬁFPBﬁé@YQBQChWﬁFéﬂe can be obtained by coating with a

dispersion of pioglitazone hydrochloride in an organic solvent
20 (an organic solvent dispersion of pioglitazone hydrochloride),
which contains a coating base soluble in organic solvents. The
present inventors have further studied based on this finding
and completed the present inventicn,
Accordingly, the present invention relates to
25 1) a production method of a coated preparation, which comprises
coating with a dispersion of pioglitazone hydrochloride in an
organic solvent, which contains a coating base soluble in
organic solvents;
2) a coated preparation cobtained according to the production
30 method of the aforementioned 1);
3) the production method of the aforementioned 1), which
comprises coating a core containing an active ingredient with a

dispersion of pioglitazone hydrochloride in an organic solvent,
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conprises coating a core containing an active

ingredient with a dispersion of pioglitazone

hydrochl oride in an organic solvent, 2 30 Decenber

2006 which contains a coating base soluble in organic

sol vents; 4) the production nethod of the

af orenenti oned 3), wherein the active ingredi enPecemberZO%

therapeutic agent for diabetes; 5) the production
vaiiRbdecwitaine af eradiagt be%oﬁcnl)ﬂblﬂhela €i9aPpE sslvents;

the | badbAPEIEL S o eRle Rl GHRAR 48 Bedd1® th
gﬁogﬁgﬁ%’ﬁ%ﬁg?ﬁ‘gé@t@ the afor emg%t [ %nel 5), \aher eel n °

tleeivdi guaeddent sisret tberapeuhidr eghhbrice dlayﬁetema.
roducti o thod t.he_af.or Xo| e

{g egﬁ%r%réjnflc $9 ve%[mfisogﬁtha Sdo o%m%?&é) eto vg}ﬁf%éf’ the

ttherppadiict egentretdhodiabetde iaf ar g icgeed 1)

oL A OO Lol Yol LSRR e o] cne

bhguationt 1Bgmbesansal HhlisodHlcaigani ¢ sol vents is
poI vi nyl pyrrolidone; 15 1Q) a _net hod for8 gfro

47 s &bt RABHCETomMBg AP bridte ASAFORHTTIPAE 1} oifigrein the

ch@ﬁ)ﬁi@téo@f}eﬁﬂalﬁ@n%ﬁ.@olﬂ‘blog:lrl kage&bsne;hydrochl ori de,
whi ch conpri ses, when rodu0|ng sai d preparation,
B

ébaﬁlﬁﬁgwﬁﬁtwrﬁwﬁé%% 9 BrEEPTeRHZAGREY 1) . wherein the

BygsoehlRni 88t 1 ik @Rhafbpani ¢ solvent, which contalns a
coating base soluble in 20 organic sol vent s;

8bathal Rrrepakan mtbef‘a?%é*éleaééﬁ%fﬂ?fgtlpaeflh@ Dhdein the
RLQELG] 'b%@e fethad of the.aforsmpationgd 1), which

shows el ution of not Iess than 50% of pioglitazone-
hydyoatvloyidelidents nminutes in a dissolution test by

e

acl as a test
bpdxdhderade 3Om 1Oﬁr¢mat];2>)1 aczoet ed thr ppeg Hitiagane

béroc@ﬁ% ?8& of, qlf-)cg lg{:l Se%r ogﬁgﬁtx % dug?{:lgogaiq lpté'sggaration,

orement’i one ows € on of " not
phm:@o%nn Pidigpetaronehypdpotitardree hydrddhinnideesn an
ggbé%ic solvent, which contains a coating base scluble in
organic solvents;
11) a coated preparation obtained according to the production
method of the aforementioned 1), which shows elution of not
less than 50% Qf picglitazone hydroéhloride in 15 minutes 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;
12) a coated preparation cobtained accerding to the production
method of the aforementioned 1), which shows elution of not
less than 50% of pioglitazone hydrochloride in 15 minutes in a
dissolution test by a puddle method usihg a hydrochloric acid-

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

50 rpm; and the like.
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30 dissolution test by a puddle nethod using a

hydr ochl oric acid- potassiumchloride buffer (pH 2.0)
as a test solution at 37C, 50 rpm and the like. 3 30
Decenber 2006 The average particle size of

pi oglitazone hydrochloride used in the present30D
invention is preferably 0.5-500 gm nore preferabdly
1- 150 pm The organi c sol vent dispersion to be used in

t he prfﬁéﬂﬂber5géfbﬂﬂﬂibmﬂ sfhye ke ahogl garrictesbydmnthloride
sol ution or an organic  solvent sg ]g S| ﬁn _égotlg“e nore
SP§ante 61 PERESTE JIVEREIR &5 RFEDREIR YsJcR— 3L WMy ™

%gtah@pig},],y qtmg@qlm propyl al cohol, isopropyl alcohol,
met hyl - 1-propanol and the |ike; ketones such as

acet onBre PEERYEC stylensodkeRFTd O tRA USEDbifk (e present
kel 1c§p%a§(hﬁeldrk%'rgg§§.§r§b3§:lé%lﬂ as1utRinhyl &caidltic
ethyl acetate, propyl acetate, isopropyl acetate,

schyent gruseeesieit t he |i ke; hydrocarbons such as

hept ang; qid LPsaAJ%olbéL@gemi edahytl 0GaLbRoSs SHeh 85

di chl oronet hane and the and the 1ike can be
menhanied etméndhemowgaml@@dl veﬁ@@rqpe& pécerdd nmgthyl-

é}:cgé)aen a%é.‘l‘o%r?er 1']$ k&S Eﬁgfxeﬁ dcdtBRe, methyl ethyl

Bcfe;nber 2006

te fa & organi c solvent may contain
\klatene Weehyl hesangani keswley emd tbmtlaql'iﬁ:s mt:@rs sugh as

tion of r to the or t
ReShel tiate. e, hbstats FOPRY T SRR Sonii
tababa B0 %0t 1) foﬂml‘te 2fd prtef anabl yhminocarmbens hearrh2880
gvvvg. The or%qplc sg Yent IS # derab L al.cohol or
eRETHHhEd 5h Bl QISP Y HRTHERET , S'EFhaol |
B BRYdrodlet 8RAL ,and TBRr DPKE ; alnaohné lﬁ«éebaﬂeaamdantthened
i ke. O these, ethanol is able

BRER MTIROL B NS BTG RY DR i ya? GRS T ReoT more

QEAAN1 thet@bY W %Bﬁf:éipﬂrhﬁes rat06. expapbeyanic268ivent may
WW, preferably 1-15% (WW. Concentrations in

(
CREEILY HRGEE- alBen ke &rBRic| PR 6P T aBREfty BF
EQQ&&E%LonCQBtﬁgHer to the organic solvent is, for example, not

more than 50% (W/W), preferably not more than 30% (w/w), more
preferably not more than 20% (W/W).

The organic solvent is preferably an alcohol or a ketone,
and is more preferably methanol, ethanol propyl alcohol,
isopropyl alcohol, acetone and the llke Oof these, ethanol is
preferable.

The concentration of pioglitazone hydrochloride in the
organic solvent dispersion is, for example, 1-25% (W/W),
preferably 1-15% (W/W). Concentrations in these ranges are
preferable in view of workability of coating, content
uniformity of pioglitazone hydrochloride in the obtained coated
ﬁreparation, and the like.

The “dispersion of pioglitazoﬁe hydrochloride in an
organic solvent” (hereinafter sometimes to be abbreviated as a

dispersion of the present invention) contains a coating base
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uniformty of pioglitazone hydrochloride in the
obt ai ned coated 30 preparation, and the |ike. The
"di spersion of pioglitazone hydrochloride in an
organi c solvent" (hereinafter sonetines to be

abbreviated as a dispersion of the present inyentio
contains a coating base 4 30 Decenber 2006 sg¥ﬁ@F§“} r 2006

organi c solvents. As used herein, the coating base

selwhlee inNo g HAY Gol16€hVeNt S means a coating base
capabl e of dissoLvingEin a mxture of the

af or eSntPBAREBriGantRe sHAERE PRRR SHGRAF ci's worpeat

B8Yv R samBhos W ok 1hYbe MRPELKE IS dibss BRinAnd gay
contain water). In the present specification, by being

mEptuns efi phe grigasrensitnashrsvansc medivenh Prispereynio

V : e o)
P el Do By e 950k Ak KRG SRR Ol Gy
cempdmnawater preferably 20C). As the "coating base

sol ublye | ' tsh. for | & l.Lul ose
poIyné?s%%%S%g§£ﬁ§d§§%%§$é%§ﬁoééﬁpbﬁégg? ﬂ?L?%iygghyl
ceddnilcosel etk st"hé sl mék@)t; aspmbhetix fpolyserlse éngan organic

vi_nyl acet al di et hyl.am noacet ate [ ademag k
BN Y B e T E i e TR B RSt RlrLeF, I BB ol e
&xdnipudl, agodm Eemperatersar (pref KodtmyPlzarcm] |
pol yvi ny rrolidone and the like); and the like c
Do Tofit, B SR e AGIEPbhetT DSgRTHG TYERhRy Pt
ExdFpibUr e Dfullowe polymadse (ki §ds Hrbeebrdpylagellulose,
appropriate ratio. 20 The_ coating base soluble in
'&F]B‘é’ﬁ BTG} wEdtuipee A% fBF abt 5P poSYOERSHEy PPOYISThe(e-9- -
ROy PEQRM1 aebiry 0SAndRdetd e faEke (tracmapkef edmlryy
%flyV|nylpyrnoI|done. The coating base soluble in

-gakre- bolapdhraligipaidacyy iats wogobrmen SHdRaer2 it he

AirSRehsHON FohkhBnPHRIENbo Zovi MRt O ddTRY a8k fi16d Qnke) ;
production of a coated preparation superior in
FEhkat 1ik copnbe ynesttigredt i t azone hydrochl ori de

The above-mentioned coating base may be a mixture of two
or more kinds thereof in an appropriate ratio.

The coating base soluble in organic solvents is
preferably peclyvinylpyrrolidone, hydroxypropyl cellulose and
the like, more preferably polyvinylpyrrolidone.

The coafing base socluble in arganic solvents may be
dissolved or suspended in the dispersion of the present
invention. For efficient production of a coated preparation
superior in content uniformity of piocglitazone hydrochloride
and strength of the preparation, the coating base is preferably
dissolved in the dispersicn of the present invention.

The dispersion of the present invention may further
éontain a2 coating additive. As the coating additive, for
example, shading agents and/of coloiing agents such as titanium
oxide, talc, ferric oxide and the likej plasticizers such as

polyethylene glycol, triethyl citrate, castor oil, polysorbates
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and strength of the preparation, the coating base is

preferably dissolved in the dispersion of the present
i nvention. The di spersion of the present invention nay
further 30 contain a coating additive. As the coating

additive, for exanple, shading agents and/or GPhOLir 2006

agents such as titanium oxide, talc, ferric oxide an
the like; plasticizers such as polyethyl ene glycol,
tanidethy | 1iGdetl; r 8+ @aniGASk@8s Oddch @el yS’Ozl‘JhﬁtaeSdS ’&&tarlc acid,

Decenber 2006 and the I|ike; ani ¢ acids such
QR f ca g d asearRif peigdcpld thﬁa&f”ée ac‘ra&ma%co‘?ma&lnéa’b

aRd-Lhesdiiteed | REdR%9prbbyRidlliQhose | QarmbSédd Waldium,
hydr oxypropyl cel |l ul ose, carnellose cal ci um

SFesPRNAdOReaBR dthend LKPkeat &i¢ BENRESDned. 5 Wen the
coat i NghAddhLi ¥8adi$1g"Aha S0 WPlig hat ogoq.%ue iSURRES,

the average particle size thereof pref erabl y not
poleestran t!a@oamﬁaqmper‘s#@feeﬁas?yﬂ?ﬁﬁ%#é g rghgy not

V\%]é B?arrI |5%H| l ){rlgg fz ?%axalgohowoe.cet tEﬂQn 7%0p|“a| cle

n a coating avi ng such average part
Qazel¢qiam§edpr%fana@ﬂydn4I)qmﬂ@pahamllﬁwu@upémﬁﬁral¢pat1ng

?th A a or m t ave .Jix?oeq atr@_iggg s }édELQCLb eCHI qecgg‘ged
Fength ? re aration can be dbta I ne
etépaiaﬁﬂbhysuﬂ&naaromneuéﬁtﬁntonnmfoiMN;ycoﬁtpxqpﬂ@aseone

Luble the d fih
TR TR AN TN T
pref erattlly. 2- 20% (WW. Concentrations in these

ranges are preferable ip view of. workabili of . .
coat i Ng:e EBE?%ﬁﬁr%}ﬁP?o?ﬁn%gf SFan?ﬁﬂqafﬁzﬁﬁtﬁ%le in organic

By v 0 @i €t idispbbeiobicr nad soadedd phregariahn as, aml
the |ike, The concentration_of_the coztlng addi t | in

ERERIF - dit 5Pt siUYW) of PYHE T3P ¥eAT 20 V84T on G §°e%“rat1°ns
eXHMIR, rOnde? e HEW MraHikel 81 Rl oF. ot 1WW of

Concentrations in these ranges are preferable_in view

6PatididaBPPHEE RifeErig of BEPT MR ZORF OYIRASLBFide in
thqiﬂttaaagaecMHOﬁbégf&qohn the crebtakged coated

preparation, and t

The concentration of the coating additive in the
dispersion of the present invention is, for example, 0.2-25%
(W/W), preferably70.5-15% {(W/W). Concentrations in these
ranges are preferable in view of workability of coating,
content unifofﬁity of pioglitazone ﬁydrochloride in the
obtained coated preparation, and the like.

As the core to be coated with a dispersion of
pioglitazone hydrochloride in an organic sclvent, which
contains a coating base scluble in organic solvents
{hereinafter sometimes to be abbreviated as a core of the
present invention), for example, solid preparations such as
tﬁblet, capsule, granule, powder, troche and the like can be
mentioned. The solid preparation maﬁ be a controlled release
preparation such as quick release preparation, release

sustaining preparation (sustained release preparation) and the
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25 As the core to be coated with a dispersion of

pi ogl i tazone hydrochl oride in an organic sol vent,

whi ch contains a coating base soluble in organic
solvents (hereinafter sonetines to be abbreviated as

a core of the present invention), for exanpl Olﬁamhﬁmr2006
preparations such as sO tablet, capsule, gran
powder, troche and the |ike can be nentioned. The

9Q9ked @hepssBid @RefBYadiord nﬁ?nbéﬂﬁﬁﬂ al ebfASional
preparation such as quick release preparation, release

§ﬁ’§‘t“é’rYﬁ Ag phephkield 6f Paeatagevddcr | Rpperptiparand ean be
aldot Peoficel Bessiiely 2005 xldbemeThSd SOAL Grne additive,

preparati on may contain a conventional additive in the
&l exP lgh aprebifnite a1 pieruranit o nb Hivtere ahulel cagits o

@wgyﬁ?& aa%ﬁefdgm &yB1dr&pown FELhod, | é%lgage@squtfa'ﬁ@ng

for exarrp e, exclpleént, i 'sint egrant, bi n )
Iagbntceﬁﬁablslw.orspng a'g%tm f[éHVpEgLﬂlatldﬂznsmrafmttaanql the

p.?lcgatsa% ?:gs&%ll&orﬁ%d agﬁl% g&?ﬁl jl.‘} Zser res19§'ledb gean Tamount
avor, flurdi Zing agent an 95 Ré°can be
genvémrieda l Thesw lagdilt iveeafeels eof iphaznaaeamiintal

onventi.onal ly enployed in the field of pharmaceutica
Ireparation., . .
% aration. 10 As the excipient, for exanple,

st ar clres thachxdivient) f&i anahplpotaiacaear eich wWieabrn
partly regel atinized starc

h,
S E R PP kT S o BraRe hoas 51aREh Bt en AGar e PRrELY

ﬁﬂ@@h’l&t&ﬁdzéﬂ) Gadarah¢ Oghﬁégﬁel%&tﬁhlﬁ& | s2GkrQR €, pd oGt essrch and
ucose D-mannitaol, sorbitol and the Iike; anhydrous

chitkR 18RS pRGt 81935 \AdCaPPiReS 1R Pil bajEose, fructose,

QI%S@ t BteghiGalgl, UR ris@in08al ech & alike Y Nt droak c &1k um
the i ke can be nentioned. As the di sintegrant, for
a&e  cEPhR AR RR T ldMIPER o SRS ERLER TR calcium

sarhasyaet dwlciehl LUl 0sfe $0di L m@beﬁ@é 'Pn\éht%:@é&h
croscar nel [ ose sodi um crospovi done, | ow

subst Peutkel Hrdrsryprpy IfosePrumise, cayla?w;ﬁﬁhwbw
ééﬁﬁﬁ'%séndcatf&%uln' 5§rk?c¥z§(m 2661 J&%u%?gntsﬁ idshe

di sintegrant to be use is preferably 0.5-25 parts by
q@t@pmmem]e spaeftkr appfopcarmllose sodium, crospovidone, low-

substituted hydroxypropyl celluleose, hydroxypropyl starch and
the like are used. The amount of the disintegrant to be used
is preferably 0.5-25 parts by weight, more preferably 1-15
parts by weigh£, per 100 parts by wéight of the solid
preparation.

As the binder, for example, crystalline cellulose,
hydroxypropyl cellulose, hydroxypropylmethyl 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,
éer 100 parts by weight of the solid preparation.

Preferable examples of the lubricant include magnesium
stearate, calcium stearate, talc, sucrose esters of fatty acids,

sodium stearyl fumarate and the like.
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parts by weight, per 100 parts by weight of the solid
preparation. 25 As the binder, for exanple,
crystalline cellulose, hydroxypropyl cellul ose,

hydr oxypr opyl met hyl cel |l ul ose, pol yvinyl pyrrolidone,

gum ar abi c powder and the |ike can be nentio
amount of the binder to be used is preferably%%g?T§g§Fr2006

parts by weight, nore preferably 0.5-40 parts by

wei ghtas %er&lc;lzqglgpa?éﬁt Pyoregitpf, tB8ds@licds such as
E aration. Preferable exanples of the |ubricant
fAe

Gﬁ#lﬁﬂgﬂ‘ésﬁlmf"@fie%?‘bt@ éal EearnBlrediat € apd| the like,

FHEGA meeégf&.ss Off eft:&?i& yoﬂ(aedﬁnd ﬁ@'lliﬂbsg:ﬁ@rﬁél mentioned.
fumarate and the like. 7 Decenber 2006 As the

colorlﬁﬁgthgevﬂ rqgg#aéﬁ%unﬂhiraﬁeocPhRﬁ9§P§esLRﬁ¥h§§aF%od
til.xoa\q{ lélé? { F@ga{\p agning oé)&cﬁlsleﬁt l\epnd ?th@ngllté]%an
foo e’‘co

ors, ferric oxide and the |ike can
betwenupuﬁéd As the pH regul ator, citrate,

phosphat t u
anlnoQ50| %P the % ‘%Jgghi‘gegﬁ%%%%bn §$§%%§¥ﬁg 80,
Bulecaqﬁeahﬂemduﬁm | perydxypubpptene goby sohiyatleaBd, the like
E X$X¥th%len (160) pol yoxypropyl ene (30) glycol and

e t4I*Be nentioned. 10 As the
r el eage- shstndlRiang-agetiiniher agxanplfer eadnpllegseellulose

e e LI M —

&gmmulﬁggroﬁaéﬂ@&bbyy 15l oty P E6pPRkthyl cellulose 2910,

hydr oxypr opyl net hyl cel |l ul ose 2208 and the |i
%ﬂqwaggpyléf%m% eCtrerErabtYe Y Thosk kdat 8?%1“1056

haming Qﬁr@@&%hrc@@fﬁfﬂosé5a@ét&% 324998 .arcakbby DS ntent

di acetate, cellulose triacetate cel l ul ose acetate

oF R9i-8na0® - ceRyPless |dirseEatodicdhrless HoLpReERA -

&8lihybes eacé:traxgt ?J::Lﬁl@ﬁm%@l | HJ:rQﬁle ce30F1448 . sodium
car boxymnet hyl ul ose and the |iKke; sodlun1alg|nate

%Esﬁb@ewvw Cﬁéll‘]h%?e %W?F@%lldlﬁ gepbRaRss SR as 20
Q%Ftc@i‘%i/éﬁ &nGORRL YIHBle ;RecL -G ha B
(tra emar
carboxyvinyl polymer; acrylic acid polymers such as
aminoalkylmethacrylate copelymer RS [Eudragit RS {trademark}),
Rohm Pharma], ethyl acrylate—-methyl methacrylate copolymer
suspension {Eqdragit NE (trademark{, Rohm Pharma] and the like;
and the like can be mentioned. The releasé—sustaining agent
may contain, for example, flux enhancers {(e.g., sodium chloride,
potassium chloride, sucrose, sorbitol, mannitol, polyethylene
glycol (preferably polyethylene glycol 400 and the like),
propylene glycol, hydroxypropyl cellulose, hydroxypropylmethyl
cellulose, hydroxypropylmethyl cellulose phthalate, cellulose
acetate phthalate, polyvinyl alcchol, methacrylic acid
éﬁpolymer), plasticizers {e.g., triacetine, acetylated
monoglyceride, grape seed oil, olive o0ll, sesame oil,
acetyltributyl citrate, acetyltriethyl citrate, glycerin
sorbitol, diethyl oxalate, diethyl maleate, diethyl fumarate,
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Rohm Pharma], ethyl acryl ate-nethyl nethacryl ate

copol ynmer suspension [Eudragit NE (trademark), Rohm
Pharnma] and the like; and the |ike can be mentioned.

The rel ease-sustai ning agent may contain, for

exanpl e, flux enhancers (e.g., sodium chloridegBaember 2006
pot assi um chl ori de, sucrose, sorbitol, mannital,

pol yet hyl ene glycol (preferably polyethyl ene glycol

400uand $heihhke) ,didthepyhenehagley caloctmidpbxypl oy, dibutyl
cel | ul ose, h,ydroxyp_ropyél met hyl. ;;Lel | ul ose,
HRPRERTDr dFyieiBY hyti teaitrul BePUsHtnal Hade c 8l Y TRt

aGebaterot)hahat the RAKKYI BHerab OO exafBlER Y Ithe 261 dhse-
30 copol yner), plasticizers (e.g., triacetine, .
avetplaied 2oppRolisiocei db) 3yrifPareEmRAIS MeBPYanRe Gopting
SERRTEn Al 1ce13G 809 ideRBY | (SicrbdhBly 3680UEEEE eéd&%tie

citrate, glycerin sorbitol, diethyl oxal ate, diethy
freivéng ean dicetiy| cdnhentars, 3B 339 0bbc aittgretbpbene @lyGey|
SUGE! ry G L0 1 dogchyd Mt hakdf &ina
dqﬁ%%tkgfé&gegggg%yl{gﬁfeg%% citrate, tribut y)lt cni trate,
dinjieeeting;r i{But y ralepsanshttrd nihiecomposfisiap| gontaining
exanpl es of the rel ease- st al, ni ] u
SR e e P 15, By BEORAnlEH Rk dlose
cslbul ngEcagptapElmenhel ecaldlulosel 2205 sedasbtataryisdal hipe

an_acetyl content qf 39.3-409 ol yet hyl ene gl ycol
(Cﬁ’r@‘r‘g?%%l ;?“BoF'ifeetWFeﬁ%“g‘ﬁ/é{%Ptg Sind t he like) and
triaceis nde 2ibalizeleaser shchala) Npephposl | it@trasodium
cont ai ni n sodi um car bo t.hyl cel 0s
W&F@&%Pﬂﬁ%ﬁ%ﬁwacgwfﬁvﬁ‘&rﬁsz@*ﬁo,%e Fike can be

e oyt opyl met hyl cel | ul ose 2208 and

mcrocrystalline cellulose; and the |ike can pe . .
ment | oedheASOYh @k 9% &*APLT - ASGTIPES T uphaFbtc

et gasodidd c egdelat fal N Gtildand dene QY&kOGEXIHd MSn8iéhed.
the [i ke can be nentioned. 15 As the sour agent, for
exanpl & tAecEIINE -alPl, SxHlee meRthpl ¢ BEPRFIE APyl

MRhbgs &al dvand 1:he ahhkencan keecarnid aRadiondks the
flavor, for exanple, nmenthol, peppermnt oil, |enon

oi |, vEmithei Al zineg agdnt .c AT bexampdei ohdght silicic
anhydride, hydrated silicon dioxide and the like can be
mentioned.

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

The core of the present invention preferably contains an
active ingredient. As used herein, as the active ingredient,
therapeutic agents for diabetes, therapeutic agents for
diabetic complications, therapeutic agents for hyperlipidemia,
antihypertensive agents, antiobesity agents, diuretics,
antithrombotic agents and the like can be mentioned. These
;ctive ingredients may be a low-molecular-weight compound, a
high-molecular-weight protein, poly?eptide or antibody, a
vaccine and the like. The active ingrédient may be a mixture

of two or more kinds of components in an appropriate ratio.
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As the fluidizing agent, for exanple, light silicic

20 anhydride, hydrated silicon dioxide and the |ike

can be nentioned. The above-nentioned additives nay

be used in a mxture of two or nore kinds thereof in

an appropriate ratio. The core of the present 30 December 2006

i nvention preferably contains an 25 active

ingredient. As used herein, as the active ingredient,

therapgd igx a9epts dodtathoRetAS act DeL aRRYEECAIA She

for diabetic conplications, therapeutic agents for

[pper pf pileprasenitivRybEON disithés atishted fonds i ipesiey

2990L3s M 6L £5.enn3ALELANAIPALL EoAARNES 0gIEkd N ! | ke

can be nentioned. These 30 active ingredients nmay be a
Ihavie polh eildar epedrylctévepngrgdignt (synergistic effect on
Lgh- npl ecul-ar- wej ej ol ' r _

L U BE) S YRR e oo of
iplgytitenhnenhydbechd omiigé we anobctiwoe dmgmedeekti Ne@sfeft of
conponents inQ_ an opriate.ratio. 30 Decenber 2006
SRR s, 8o 20 AaPhERA el Bl AR T ERe”
eanglefdruke agmbsentrai byent 30N retut i thaysaddmiaty action

, i or. effect 1) enhancing the action of
ot LzaRenS TBBERL B 145 °6r “Ar ey VR e terErd the

(sysergistic effect on 5 the action of pharnmaceuti cal

agent), 2) .reducing the dose of pioglitazone .
hydr oCHIABPILER OF T2 EREFIREULIG RETR F0Ef fizhetsp include
K BWCi @ rbper 4058 sOf(e PhHar TRGRHT | Gduidgeplerra2a8RAar ed
to a S|n% e drug adn1n|strat|onLé 3) .reducing the _
sstERfiady TaeT i WiF PencERayIoft 425REF hyPi-BEhI BFde BFU LR
?EEbeyﬁaﬂiBQE egll fites 1288 BNQendOididiRyinEXRIRY Q% cBhihes
herapeutic agents for diabetes include insulin, .
BE&aEmchensclia golliaph mastasuiih Ipeephr atAreHdmine zinc
eXLEAGLed AL IS PANCILAS vAE SALIHEL 1S MG, NEFBM etc.)
Insulin preparations synthesized by genetic _
engdi theedithg) t datsmil§nesenss tigengy Bseher PE¢dld t@gphe gpr its
*(fé‘éééhl%&:ﬂ&,‘ oléhlgﬂ%tgioq}ea?knftglﬂCie LOSWi Beo570,
agments or” derivatives of insulin fe.g., INS-1 etc.)
reglixane (JTT-501), netoglitazone {(MCC-555), YM-440, KRP-297,
C5-011, FK-614, compounds described in W099/58510 (e.g., (E)-4-
[4— (5-methyl-2-phenyl-4-oxazolylmethoxy)benzyloxyimino}—-4-
phenylbutyric acid), ragaglitazar (NN-622), tesaglitazar (AZ-
242), BMS-298585, ONO-5B16, LM-4156, BM-13-1258, MBX-102, GW-
1536, LY-519818 etc.), g-glucosidase inhibitors (e.qg.,
voglibose, acarbose, miglitel, emiglitate etc.), biguanides
{e.g., phenformin, metformin, buformin, or a salt thereof (e.g.,
hydrochloride, fumarate, succinate) etc.), insulin
secretagogues [sulfonylureas (e.g., tolbutamide, glibenclamide,
gliclazide, chlorpropamide, tolazamide, acetochexamide,
glyclopyramide, glimepiride, glipizide, glybuzole etc.),
repaglinide, nateglinide, mitiglinide or calcium salt hydrate

thereof, GLP-1 etc.}, dipeptidylpeptidase IV inhibitors (e.g.,
NVP-DPP-278, PT-100, NVP-DDP-728, LAF237, etc.), B3 agonists

10
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and the like), insulin sensitizers (e.g., pioglitazone

or its hydrochloride, rosiglitazone or its nual eate,

d - 262570, reglixane (JTT-501), netoglitazone

(MCC-555), YM 440, KRP-297, 20 CS-011, FK-614,

conpounds descri bed in W99/58510 (e.g., (E)

[4 (5- met hyl - 2- phenyl - 4- oxazol yl met hoxy) benzyﬁg%qcembcrm%
-4- phenyl butyric acid), ragaglitazar (NN 622),

I 9858 L M4
700 S i A e s,

aMgh1eaEisdase-40ithietor b, (Bngin 2GonOylS KOs - pramlintide

%ggg?o %% E% ¥%é¥1ne gbgééﬁéﬁéée ?ﬁh%bléyrguﬁgﬁgesvanadlc

ormn, or a salt
hbede@ﬁc .0e. gluconvodicaebiorirdabiftamar -, . sptyiasghe)

Bhaptioamage (HIEHE am de oot Peragipg (o EntsSilors,

@mhe.ﬁ@romrxbdemgﬁy azan) dend ACEUDhexatingegl 8®se

gl ycl opyram de, qglinepiride, gli | ybuzol e
€P¥I§BSPQQ§655I+9ﬂﬁﬂ§t° St &1 i aegbéﬁtl gl?nide or

cal ci LEH&@)'J.ES hy#lradee tht begaofic eb&ts eéloe. fiabetic

di pepti dyl peptidase 1V inhibitors (e, NVP- DPP- 278,
pyeR bira tigps phpirsls, aE%?%fed@FEaie ’dguB@B‘h’r%t‘f 910 30

@g§§E§¥ﬂf 2Q001 rd B, 26 RE6243, 2SR BRIt Aminalrestat,
UL-TG 307, SB- 226552 AJ-9677, BMs-196085, AZ-40140

Eidayestaty I(FR<fONi-s F5- 112 @tc- hr aPfyRTaBI I G iacFors (e-g-
RE?S%%V I 8BkR E RN 9S PRt ASE-dphRhbpE Qi1 Bndsacréanasli C

acid etc.), gluconeogene5|s inhibitors (e.qg., glycogen
Erprh@isqsmrlytase riewobkeR ! RICGEBSERIESEREEPIRR §é°m°ters

il:;e%r ﬁn W@A Fﬁ%%% %‘t@g 0 Q'—Sltlscﬂcfr h@ﬁ'}gl )S@-L(E-—methyl—
I'Um'glucose “cotransporter) inhibitfors (e.g.,
Ihi@gﬁazeﬂwl) 5-Esdang-ve taf Lnhveoxk bpeqrotlt pEazRjen£adf the

e{ﬁl(%KC IL 1ﬁf¥af on nCEHd§3§£ %&Cr?dQQﬁﬁgﬁhlbltors
et {3

tors toltestat, epalrestat,
Zen@resnaﬂ46zcmxﬁagedtat, pnnaabxestkﬁne Fiphgresyathiazolium

SNK-%FO@L e e §2& 4.1 rgﬂm Gl B USvkiglrs (e.q.,

neur tro
phOskiCild apigestet)i and Peomtaar sa{s@d:glatorsle(ﬁf .@t.r.ophdpride,
roducti on secretlon pronoters described in
5@%&.%.3#26 @ 5., 4-(4-chl orophenyl) - 2- (2- met hyl
Examples of the therapeutic agents for hyperlipidemia

include HMG-ColA reductase inhibito;s (e.g., pravastatin,
simvastatin, iovastatin, atorvastatin, fluvastatin, lipantil,
cerivastatin, itavastatin, 2ZD-4522, or their salts (e.g.,
sodium salts, calcium salts, etc.), etc.), fibrate compounds
{(e.g., bezafibrate, beclofibrate, binifibrate, cyprofibrate,
clinofibrate, clofibrate, clofibric acid, etofibrate,
fenofibrate, gemfibrozil, nicofibrate, pirifibrate, ronifibrate,
simfibrate, theofibrate etc.), sgualene synthase inhibitors
ie.g., compounds described in W097/10224 (e.g., N-[[(3R,35)-1-
{3-acetoxy-2,2-dimethylpropyl) -7-chloro-5-(2, 3-
dimethoxyphenyl)-2—oxo~1,2,3,5—tetrahydro—4,1-benzooxazepin—3~
yllacetylipiperidine-4-acetic acid, etc.), ACAT inhibitors

11



15 1-im dazol yl)-5-(3-(2-nethyl phenoxy) propyl ) oxazol e

and the like)], PKC inhibitors (e.g., LY-333531

etc.), ACGE inhibitors (e.g., ALT946, pinagedi ne,

pyr at oxant hi ne, N-phenacylthiazolium brom de

(ALT766), EXO 226 etc.), active oxygen scaven%%lg?cg ber 2006
(o

‘(e.g., thioctic acid etc.) and cerebral vaso

(e.g., tiapride, 20 nmexiletine etc.). Exanples of the

t hqEapeytivasagent S Hrotc Iy nes . denbmion REkHERGEMESERA (e.g.,
reductase inhibitors (e.g., pravastatin,  sinvastatin,

Io(?ﬁé?%‘ﬁrﬁmlﬁ?o?’iFaét'aPFﬂbu‘?‘fJuvé‘éf’aF’r’l"llc [AicpdntFygs fe.g..
Cehi¥asint hRceti@aAStati N, e&ﬂ'ﬁf’zgos&feﬁtﬁ%&r S8 sterols
(e.g., 25 sodiumsalts, calciumsalts, etc.), etc.),

fibees o coNpbermls rrerpancdessfibrance thpekiksi brat e,
Dini fibrgben &y Q{P%Qréﬁ&hyﬂéﬁg%i@é A fentE! %élki{d%t e,

clofibric ac:ld I brate fenofi brate, genfibrozil,
ni endidireasén mwefrrtbnat@lzmuﬁhébatcers (si ot § (gagtteopril,

Regligae elfkySauel ra Bt bose kIR .

h}@@ﬂdﬁ%aSS@n]sllexetll losartan eprosartan, valsartan,
(3 et gx

Sag; A JR R PiORPekifaf el 0 Sedfustin anragonists

1°zep¢ . 3 myhimﬁlml ]ﬁiﬂ&:hlliiln&e Alm&mpanaca:dl,ocelpan)a

A bi t 11 30 De rrb AV b
LRI By )« oY Bt VP BRge T ePhEets (£ |

C 0l B&irymakh Nen,e1.62) 15P) @Lwoebl mnemzm etagi d cdbugaine and
(e.qg., .. niconol, niceritrol etc.), et hyl icosapentate,
pl"ah'ﬁ 1ikgr ol s (e g., soysterol, y-oryzanol etc.) and

the |iKgxampiesane! e anttlbseaﬂty hyRek b e st MRieagent fal
;4 nclude angi otensin converting enzyme inhibitors

( @nficbeabbb@Agerts thd -apPPriegelusripe ot kent luranine,
aNHLLeRsi ke | |s180L AURMHST SmEEpBamoneC aBELSHHABMine, mazindol,
cilexetil, l'osartan, eprosartan, val sartan,

t GhENYAPTERRROLRMERS tTHPDePRSERAITSEN ) et Eal)cre@é;Pa tipase
a.rltn?ﬁgﬁkéié 0 (e &115%@ Jc@')”e’ hEEHNNqe.g., cL-316243,
ni cardl pl ne a on| |ne etc. ) po aSSI um
cw@nﬁéslbpven@msmeacg?,, SBI—é%i@?raléé‘t—BﬁWL-Bzfﬁrsgﬁﬂﬁx‘L AZ-40140

2006¢%, N xEép]t%.gilgtgnc}:exglalggisdk@.eg.a,nq.eptin, CNTF (Ciliary

Neurotropic Factor) etc.), cholecystekinin agonists (e.g.,
lintitript, FPL-15849 etc.) and the like.
Examples of the diuretics include xanthine derivatives

(e.g., sodium salicylate and thecbromine, calcium salicylate

25 and thecbromine etc.), thiazide preparations (e.g., ethiazide,

30

cyclopenthiazide, trichloromethyazide, hydrochlorothiazide,
hydroflumethiazide, benzylhydrochlorothiazide, penflutizide,
polythiazide, methyclothiazide etc.), antialdosterone
prepargtions {e.g., spironolactone, triamterene etc.),
c;rbonate dehydratase inhibitors (e.g., acetazolamide etc.),
chlorobenzenesulfonamide preparatioﬁs {e.g., chlortalidone,
mefruside, indapamide etc.), azosemide, isosorbide, etacrynic

acid, piretanide, bumetanide, furcosemide and the like.

12



the |ike. Exanples of the antiobesity agents include

central 15 antiobesity agents (e.g., dexfenfluram ne,
fenfluram ne, phenterm ne, sibutram ne, anfepranone,

dexanphet am ne, mazi ndol, phenyl propanol am ne,

cl obenzorex etc.), pancreatic |ipase |nh|b|t% g%
P gﬁynber2006

‘(e.g., orlistat etc.), p3 agonists (e.g.,

SR-58611-A, UL-TG 307, SB-226552, AJ-9677, BMs-196085,

AZ- 401403%;;&@@ of fePhndi chishbobicashéntL igclui@Mdghrin
G liar Neurotropi c Factor) ,etc. 4

cthFe ys 502 \Hlll’ﬁ bt BepRrip calFﬁm‘n é&lﬁtepar:ﬁ sk

et ety. pNdidritarihkes. ﬁaﬁﬁfﬁrﬁf pbi8s 6 Wi QiticCH , | A6t UGB rombin
xant hi ne derivatives . sodlun1sallcylate and

t hEBBIDMhS; -c%{f%%ﬁﬁO?am %“w At-e thpombgly tife 8EPRFS nie-9.- -
9tﬁr&klﬂéﬂeazhﬂ§o$¥d§§@ra&lﬁgﬁiiﬁ% gnatéﬁﬂﬁs%2|ﬂ8nteplase
cycl opent hi azi de, tri chl or omet hyazi de,

hyEi‘%’e"FﬁPﬁﬁéﬁh?‘a?-l Jde plak§leofaggregation dahibitors (e.g.,
bepzyl Jpsdi aehh QiR Bzi g

pontﬁ?ﬁilde ﬁ%t yé otH?az.ggEE?%6§ Q&hglaf%%ﬁFg?gﬁge’
priepraracistnsodiuny, sasppyonicitgc hpdeochlrideceend etnd. fhe
30, Har bonate dehydratase inhibitors (e.g.,

acet azol ami de etc.), chlorobenzenesul fonam de

lﬁareparaﬂm@ngctxyq;1pgchﬁxﬁntﬂlsdpneferahayrasthhxapeutlc agent

1

n

etc. azos |sosorb| e,
aC|§p%g%g§ anlgkre e anlgg i se%g gzc%anF§e
12333{feﬁabbﬁhﬁtf3@ﬁﬁn dxanplhes thedde® gpkefdrailiyombeformin
T ‘%% heparin (e.g., heparin sodium heparin
|8ﬁb parin sodium etc.), warfarin (e.qg.,
vvar f ar i phpdmESItUBE etife )actathi rddreibha ndrﬁl:@as c()Ee Jof the
ar agat roban etc. % t hr onbol yti c agents é
USRS e NYSTEdRPnkS e, FON EEPPRLS, UndTEP eBﬁ?ts bY weight,
Mpregprasty 198NhLLEHd A5 weiEhY, HiratBbetaAAIEQUALi&t of the
inhibitors (e.g., ticlopidine hydrochloride,
ci9o88t 95 ofhe SLRFENT CHWEBEAPRAt e, ber aprost sodi um
sar pogrehat& rlay dE oghi (yr'eggn@tﬁw)en%agnt he pﬂéf&%abﬂjp a R&blet

active ingredient is preferably a therapeutic agent
containing an active ingredient (preferably a therapeutic agent

20 for diabetes, more preferably a biguanide, particularly

25

30

preferably metformin hydrochloride). The shape of the tabiet
may be any'fro@ rill, caplet, oblong and the like. The tablet
can be produced by, for example, mixing or granulating the
active ingredient with the aforementioned additives, and then
compression-molding the obtained mixture or granules after
mixing, according to methods conventionally employed in the
field of pharmaceutical preparation.

Here, mixipg is done using, for example, a mixer such as
a V-type mixer, a tumbler mixer and the like, and granulation
ié done using, for example, a high speed mixer granulator, a
f£luid bed granulator~dryer 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
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for diabetes, nore preferably a biguanide,
particularly preferably netformin or a salt thereof
(preferably nmetformin hydrochloride). The anount of
the active ingredient in the core of the 15 present
invention is, for exanple, 0.1-100 parts by i~ght
preferably 1-99 parts by weight, per 100 part 0%§mknﬁwr2006
wei ght of the core of the present invention. The core

AfachbBe PIRSGRAL Lovention is preferably a tablet
contai ning an active ingredient (preferab

t her apten thggartivedrpspdirithacasaingd e“‘p%%? TS5 Piathe
*yr%g@m dﬁvemagh% oY aPiS] SRk Y1 BB Tt Nror a single
rochloride). The shape of the tablet ™ may be any
faldmnpast:tatl@appex daybltsn@ arid tthe fase ofThePhamiasputical
SRR Cr B QUG RE, Ok ST FKAMYC tnfLE! 1hell 2 GAANY! FhbNGore
t ive |ngre lent wt or enenti one
addichiviosy sand a¢mmve25ngzm¢qu;su@npxnﬁanah@Yt¢u§ustalned
retlalned Q;é&g£e or granules after m xing, according
?%6H:pbonveﬁf|onally enployed in the field of
pharnawhnﬁ|uhalmixxn@amahbtﬂuty+©ﬁeploghmuq;one lohechloride

. i f h V-
N T T I

dawentisdmds Hobr EXIIPLBre &:d’ﬂtghnsw etd'tema)ceive 1ngred1 ent
granul ator, a fluid bed granul ator-dryer nd t he %g
%9 e like.

ri'sw B fiR3E8E] BhEh hed PR SHRIIERPRY % d8fe @%%@Pgl

at a presert 8f re3prekMM€ MAvEnLIGn aisSnbgé ofiRehbly a
tabl eti ng machine, rotary tableting 13 30 Decenber

spebeinpst AeheasmPreRerriiQr  (RREhe TR YacePYRY) FEPEaTRHY @

09L& NI (LReELHEAQ Reffoddi® nPEBS@NTLriAYENT R@Nskh NOL
a pharmaceutical agent for a single admnistration

PEEPREAL 108, gfor 9xarRée ¢ ok ot ral hrthrurdca st i RiArmaggRhical

L9LnAdILst AL L ORhW £ Sacs /4B 88, td MRS —Bafldy lcontb811ea
core containing said active |ngred|ent i s preferablf& a
e

aetestaideddvere| vasempieyrnibedonn WA 47 he8 niaxicRgTTo
sLabidd a9 Ll QgldehRzone Jpudroghlarinde in usee340475 and

the like can be mentioned.

As a sustained release preparation containing a
biguanide,
(1) a biguanide-containing tablet coated with a semipermeable
membrane coating, which contains céllulose acetate {preferably
cellulose acetate having an acetyl content of 39.3-40%),
polyethylene glycol (preferably polyethylene glyccl 400 and the
like) and triacetine (said semipermeable membrane coating may
have a hole or pore);
{2) a tablet obtained by mixing a release-sustaining
composition containing sodium carboxymethyl cellulose,
ﬂydroxypropylmethyl cellulose 2910, hydroxypropylmethyl
cellulose 2208 and crystalline cellulose with a biguanide, and
then compression-molding the mixture, and the like are

preferable.
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and active ingredient contained in the core of the
present 20 invention is poor, the core containing the
active ingredient my be coated with the

af orenenti oned coating base and the |ike. The core of

the present invention is nore preferably a Su%ﬁ%e%gﬁbeﬂo%
rel ease preparation (preferably tablet) containing a
bi guani de (preferably netform n hydrochl oride). As

ch ' f I 0 iehea
phar mide T Feaf cucien ! FERRERER Ene e O B Se AT

achting dyedomontacolriieéndy telkeaye detliods.y Eypsegpnple,

descri bed i.n W99/ 4712 ac I rel ease oral
CRaTInd ag: Poag Vgad 2 st SRR (fiflpabBiodoe OTE e
i ke canazbeitsit, eveding(isAslcaessstnithed tled eage of the
Brepar at.ion containin [

a . _bi quapi de 1) a_ .
et davenhten ﬁisnge'?%mléty gga?%opévﬁtt(shl% welght.
pest feibIpabh- 99 FRAREaPE waihitn grod iprefepab At 1719-98 parts
cellul gse acetate (preferably ceéll Iosg acetate
RUVIHGhEn BB POREEY GE98T 39509, So5s P EERTTRne

?l:y&gat(,-_gﬁef erably pol yethyl ene glycol 400 and the
ike) and triacetine (said sem perneable nenbran

L . . e
coat | FRrRa§T™IERse THEhOPEFRATAGAPR) COq Py Hithyhigolitazone

Hp&fﬂdﬂagrbae;ndgtﬁgnédré%éﬁ%ﬁ%héuﬁéa&ﬂg FodEOTIDS b tBdd of
cont ai ni ng sodi um car boxynet hyl cellulose, 30

hiyel reneppnt pitvyasttiph é@gqqﬂqﬁ§éeggggﬂetimes te be abbreviated
Q ioft & S yshakalyNBe coate
LY QUABCETN B o 05 2RO, andeheNsimlbinBe cones

I guani de, an .
gbtlprées hbm- 9| idprgvibe nrievegpbiommidrength i k@ lgréng and

grfé?eglglg(%g'ﬁ : 14 C%thscgp;g?ea&a%Qgﬁ. s b NS ARAGUEL ) OR

e preséent  1nvention, the coating is done
agphiredi Rgcdvikgown ackitods meEbed exghpiséng, dout engpke, the
done using a,film.coating._e u'quhtk I n addition,
%g%’f?mﬁéitf‘gn%r?eoaécﬁléﬂa&-t’%saetg atn%eltcore of the 5 present
i Nnventasomrhé Sdqpaper abhy &GD-t9e paated lpreweighion of the

g%e_esfg’gxrtggin §r?191_0%9, @gnr:tgx b lveve,i ‘gglgletrtorcgp ﬁfé,erg%%%le,
powder, troche and the like can be mentioned. The dosage form
of the coated preparation is preferably a tablet. The shape of
the tablet may be any from pill, caplet, oblong and the like.
In addition, a mark or a letter may be printed on the tablet
for identifiasility, and a separating line may be made to
facilitate division.

The amount of the active ingredient in the coated
preparation of the present invention is, for example, generally
0.01-99 parts by weight, preferably 0.1-99 parts by weight, per
100 parts by weight of the coated preparation. Particularly,
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.
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by wei ght, per 100 parts by wei ght of the obtained

coated preparation. Furthernore, the "preparation

coated with pioglitazone 10 hydrochl ori de" obtai ned
according to the production nethod of the present
invention (hereinafter sonetinmes to be abbrev

a coated preparation of the present invention?aﬁgcmggaﬂmo6
coated with the aim of inproving preparation

stren gltlhé aﬁguxg{l 'C&I:]fg g%ggl:&% §§dP£cﬁl%‘?cleQ alfdne oated

preparation aling can be 15 applied according
Poepataidwn méttti@dpaﬁslemﬂsimlgentwn edéanglt, exdwpole, generally

ngIQﬁF Egnq% Pﬁ%&hgg %%rggﬁ t %llhgep?€§ Ep we1

osage Oor m o coat'ed preparation of r esen
mnverﬁneﬁazamy eXalpl gartisablyeteigans pee, 190 graaite, by weight
g er, rgghe and the |like can be nentioned. The

bsabe PEFRT X BF Pht°%oat ed preparation is preferably

a t ablmeie. cakl‘ﬁacsfp&ﬂﬁaﬁitlddﬁaftﬁbéqirdmyltbi?nmytlﬁ)ho&n be
In additio

. Ion and the |ike.
i ntd rad Ly /a0 GRS EB Pt (6 o1 o fronEp, Tat.

taentd,f icabi |ddgy, baaﬂn@, sRRakathdkkdyl, NBu@y @ raderi) .
facilitate division. 25 The armount of t he active
i ngr edP&nEOFTPY PECRBLA PR Pleply AHSRTbf 1T BPEsERL

blﬁ}y&rﬂo‘roﬂﬂ the lcAbhr&Xamlsticgeherald )SreQaQaltl%% Pakdss
ight, preferably 0.1-99 parts b per 100
6Ja~°r~°[%lur§gf°m1*g=iﬁ>ler‘éf Q%é’lééé#é@z‘iﬂ%é‘dﬂét"t’ rlde and the like,

gﬁﬁtﬂscugéfﬁﬁ“as Qhﬁfbﬂﬂyia@%EbV@E'ﬂﬂ%&ggéﬁ¥ﬁc'éﬁeﬁt for, for
bi guani de (preferabi’y netform n 30 hydrochl oride), the

eoFyRie - oflialmtelsi dgeadi d&yPa-1 hdlahsdeesd tzmeeﬁaﬁiata%tﬁﬂ 'S,

: S-f
S TaiE peBRE R ) NP R T Y s by

eyt iglycardidenbat ddfppwepal%ﬁnmlemsa 301vPecBhbesmiZ006
TJgec 30RUN, qf ehggé 1d8a2ne.oydr 9 %iB'aQLé&'e %ogaet&pﬁ%%@e

ara I'on esen nventron iIs or exa
gmier(atnbg/lre@l Glu@@sqoaroﬂsrbyca\)ell Qhtiabetrit e:oalblyc@tibllsw

e Ppidts: e Sptfier i shoBaty.” Alakicly
macroanglopathy, osteopenia, hyperosmolar diabetic coma,
infectious disease (e.g., respiratory infection, urinary tract
infection, gastrointestinal infection, dermal soft tissue
infections, inferior limb infection etc¢.), diabetic gangrene,
xerostomia, hypacusis, cerebrovascular disorder, peripheral
blood circulation disorder etc.], obesity, osteoperosis,
cachexia (e.g., cancerous cachexia, tuberculous cachexia,
diabetic cachexia, blood disease cachexia, endocrine disease
cachexia, infectious disease cachexia or cachexia due to
acquired immunodeficiency syndrome), fatty liver, hypertension,
polycystic ovary syndrome, kidney disease (e.g., diabetic
ﬂéphropathy, glomerular nephritis, glomerulosclerosis,
nephrotic syndrome, hypertensive nephrosclercsis, end stage
kidney disease etc.), muascular dystrophy, myocardial infarction,

angina pectoris, cerebrovascular accident (e.g., cerebral
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5 of the coated preparation. The coated preparation of
the present invention can be admnistered orally and
safely to manmal s (e.g., nouse, rat, rabbit, cat,
dog, bovine, horse, nonkey, human and the like). The
coated preparation of the present invention issolﬂecemberzoots
superior in the characteristics of the preparation,
such as dissolution property of pioglitazone '
hydeechi@r, derabdal obilkey) , dmdulin usefistanse ssyndrome,
prophyl actic or therapeutic . agent for, for .exanple
iaBEves e FyPerigiuapetian aEYphlint o p BT Sensory
gasbatépnalumdicabeles, akakemidly pekbipi deltes, (ErastatdScancer,
hypertrigl yceriden a, hyperchol esterol em a, .

B FERSRHPES ) poStaRT ORI BV TH I Renf 75T &) chronic
igTRakkhes, alndeeseatheuaBessed 1[Glg( | MBiNegtlet 4IGASRase,
Tol erance)], diabetic conplications  [e.q.
FREPBRAt HPUTAERHT AFEAY E1F et SASPHL RS é&%arfa%'ts, .

RRELIAMHARAENY) e A3HRARE N EnbdIWRELASHP IRt i ghididperative
coma, 20 infectious disease (e.g., respiratory )
oaf srayeAticuinhlanpatigne TYHSSAPP ot WASPELE ntEdFRAGEl2 -
AL e L ALy HGE FB %;z,fstt-fci SURpakBELE :0RSus 1vY Q¢ OF
Ppng§§%feé??§n et’c.y, éiéﬁetigagangyeﬁé, 11iero_st_om’a,
mypatesicliccetedranepst it &) dirsenteria p@rRpRRFEItiSkl ood
%%g&l],&teogg fLSOf WRIe8LE: luy AREEELY cASLEOPURSHS: v2oceral
cachexl a .g., cancerous cachexia, tubercul ous

chehikt synddomdetartecicheda@sibl dody di sedmaocsatbesdis,
endocriQF giSf se cachexia, infectious disease

etc, ) and the E#F.. . . .
cachexia or cachexia due to acquired i munodefi ci ency

syndr ore) cobaéd yprdpaeatidry pef tréasporsentpdhyeytsioncis also

ova syndronme, ki dney di sease (e.g..,, diabetic 30

RERFT b RS ey SrEtieh cof s ab s i fonse
paphs i ida seyHek ofe g. hy perdrensiyveraepliioscoérasidipvendilar
stage kidney di sease etc.), nusculardq¥strgphg, £
RYBRGrtid 27 nfarteconnta '°Haeb‘ét’t G Fuppression o

feESILMARC YL A . AGehIeOsi® Of, pESFRiisabn 16E IBpaired
Decenber 2006 infarction, cerebral apoplexy), insujin

pliFeteated sy GRES dZARKEGmeSIOPIRATEPT RUIATRERFES O ©F
ByperidisyLioeMd avi RANEEE: SRTVENLs) .

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
hydrochleoride, for an adult (bedy 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
ﬁydrochloride) is 125-2550 mg/day, preferably 250-2550 mg/day,
for an adult (body weight 60 kg).

The coated preparation of the present invention may be

used in combination with one or more pharmaceutical agents
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di sorder, tunor (e.g., |eukem a, breast cancer,
prostate cancer, skin cancer etc.), irritable bowel
syndrone, acute or chronic 5 diarrhea, inflamatory
di seases [e.g., Alzheinmer's disease, chronic

rheumatoid arthritis, spondylitis deformans, 30 December 2006
osteoarthritis cleformans, |unbagor pain, gout,
postoperative or traumatic inflanmmtion, remn ssion of

EUD@REdd £ rof Uil r@bauti P jentgOF & \igbktss, citelrbbbstic
hepatitis %lnclu3|ve of 10 nonal coholic
a

SPADIEFaRI I FHRRIRTAORpartIRAPPRF LS agents for

h{bdamatenya bl nghseasivll s84mtls,Van€ndslisy 8&&1‘&&,
visceral obesity syndrone, arteriosclerosis (e

dimestdsel eppitdiropbetic AggrtReand Kee Fhke c%éanafter
RoEPaLAL 28 1 BeePl£8RN sl BVESH IR thit ARQ) . 1:s such

useful for the secondary prevention of the
a@m@lﬁénf-u v . vhesorxetpdbhird apbeveg. as ddeonahive

LN %)abgg a%ﬁ&'@{me %\feggmﬁﬁ@&raﬁi&?raﬂé e
arctlon etc sUppression of  progression
é@ﬁ@yd psup@waﬁypmonfoﬁhqam@gﬁessiinveotibmqﬁﬁd'@uatg¢ﬁunm9e

éfg‘l Sond L& fit 'cf‘to di abetes, 43 HOR rea%% QHe tma;y %%rhgéxgin%t% ed

er1oscl erosrs 1n |abe pati e 0ose 0
$imﬂhnaa99nb1y’@paaatétngga&eﬁhtuq&mexenthe|aumaniEUIauxpn

da abI 15-, [ da .
e, i o' FH2 cnciRApl Ul callobE appropriately
¢nﬁnﬁmuhaacwusedhyﬂrfmﬂﬂdm@edellﬁxnalay ambmdye@bodylmﬂﬁgtﬂon,
gﬂbgﬁ%' Wen the coated pnﬁParat|on %Ith resent
' - B% Il"?looﬁf aF He FOFEPA P RESAE 2D ft5aith n@
AGtdnt@oh e dhentonddif taf@ad Aty RiaaPRE aipprdppieternabl y
contalns an effective amount, of the active

Isradredtacegring difpltbe RERISIERFIR SWBERT” when

ddME nastive dnNghedh ENtarstaa bidsan)i dend Brioher abhyination,
metformn 30 hydrochloride) is 125-2550 ng/ day,

P fBrablke 2R 530 RYP d4ffien B %fﬁ“’é‘dﬁltfa‘(’cﬂi’d?u%‘?@%tls

aﬁ@mkﬁ); Elﬂéec‘éﬁé&ﬁﬁt&}{te%ﬁ&%éy“ pef L8 B e8eBhount of 0.01
i nvent i on may used I n combination with one or nore

tshaPhueruhs & wag@m perl¥ IriDbyeRpighp@fothe coated

preparation.

Use of the concomitant drug in this way provides superior
effects such as 1) enhancing the action of 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 of the coated
preparation of the present invention or the concomitant drug,

and the like.

The present invention further relates to "a method for

improving dissolution of pioglitazone hydrochloride from a
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selected fromtherapeutic agents for diabetes,

therapeutic agents for diabetic conplications,

t herapeutic agents for hyperlipidem a,

anti hypertensive agents, antiobesity agents,

diuretics, antithronbotic agents and the like

(hereinafter 5 sonetinmes to be abbrevi ated as 35’ December 2006

conconmitant drug) . As such concomtant drugs, those

exepplatfiond caboed mht béoakitazenei hgdmdihdntridan wWhgch

ucomdrls he thn‘e Of mni St:{ciﬂt Ir%n rat:{ol}le C o%tr?d

prePat diion 6F FHE uﬁﬁggeﬁ? VERET B AHd “CR&Et"DF t he

cappers ian b Ldp ey kit zoné rhycmotoadprﬂm ithey &®yardie solvent,
gm ni stered 20 sinul t aneousl Y at st agger ed tines

8P UHAFAE T reRAORY BT SAUPHRe T SEERBIC T vents”

conconggelie dﬁygbmcbeoﬁnmm@ atetde plebeit iR@ntion
based on the dose clinically enployed. |In_addition,

rRen maadigirat? PHParAEl W aoader %b%{'lf RiPEHL BAzHe

By &s&M 1o A¥entd QiFranrd 4 hekQacgat &‘Htx@ﬁu&ﬁék&oﬁéem the
appropriately 15 determ ned according to_ the

SaRFMusticat PEPPLD] e€t PiodditPAPEe rhit r@ﬁhi'amCE t ar get
di sease, condition, conbination, and the Iike. For

exanpl e, when the adrri nistration subject is a human,
t he cdifsopresent dnygnhbgn ergoudr | yelateantenta ehadedl

[ t ey Mot

Crod 90 P2t ARtoRBiear 0T Hle BAHELOIN Horhlf o, wne

Phézsenm)inpemfiqj?es whiperstows elfibtdrs 0§uuht akesk) than 50% of

gE@éﬂHﬁg gné roc n o etJ%el oate s gpgréggsoﬁuglon est
re | nve I on or e concom net é

bsymnergasing lefdkect mé)thdchelsant;l mmymfrobhkorlc acid-potassium

h ce ept ucin t he dgse qof the,
g%gr H'é%%‘? at‘tpg’ngo?g)) t%e @ p%% Utﬁ\gllénﬂ 03% éf ]&H)e TP
Eonced handinr uge( @i $aciutabnr eélsncursg pkhEoiese acobrding to

har maceuyt i cal ents as conpar e 0 a sin

BT oS50 1§ o P RBER TS SUBBHIRP Ry {BH gjdition.
e "(h@&i:&dhldlﬁ%pa&@&—l—;ﬂfta@fs;thheclﬂIc&&aﬁt b AN pAN2 OJ) * used
the concomtant drug, 30 and the like. The present

Fh\erEPonS P REr CpR e PEePaTed ARSCRELRT o0 3 hﬁ?%ﬂf?&hw
Hes %gllouht ¥ GhePhoglddiazene hydigehhosige a‘mgmae p fer

used as a test solution is generally 900 mL.

The “coated preparaticon cbtained according to the
production method of the present iﬂvention, which shows elution
of not less than 50% of pioglitazone hydrochloride in 15
minutes 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” can be administered orally and
safely to mammals (e.g., mouse, rat, rabbit, cat, dog, bovine,

horse, monkey, human and the like), 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 invention.
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30 Decenber 2006 preparation coated with pioglitazone
hydr ochl ori de, which conprises, when producing said
preparation, coating a dispersion of pioglitazone

hydrochl oride in an organic solvent, which contains a
coati ng base soluble in organic solvents" 5 Us f the
“production nethod of the present invention Q}BecenqberZOOG
produci ng a preparation coated with pioglitazone
hydrcx:h&heiﬂfesant ahtrentien covakedeprmpdartasi bn Supgerted

n the L ssol.uti.on pr oper of pj,0glitazo
RGP L e St FRUERT EsRRar fon, gethod of the
I ghrd@Gitt OnvéntGeat, edhi @i epmwat Dot 0ht aifnedt deear dhay S0% of
to the production nethod, of t resent inv

R BaRR e OB RRbrCi s ire s PoRFes0sh o dibsodltion test

Pimglad bagene Medoachs oid de hiyBrdsh 181 @8id+botassium chloride
di ssolution test by a rotating basket nmethod using a

hyRIFSERI 6P c2 -40i éf'p%t*a%“’s’"t FRLEEIem |y i3d&E b Pt BPR{ pHis used

2. f0redd, €1 sS8M I A 1R £316 pd) riBAY accARiMGEHo the
herein, the dissolution test is per f or ned accordlgg to

t e theghdes saded bedﬂpeh TRRang ap E@appRe $isc sk Bdition.
1 ﬂ& Egy&t&fq}loﬂtg 435&%@5% CoiGrdal b aSSUTbE 2.0) * used

ori used as a test solution can
IobeESp aepae'edsqi@ct@pdl FRp tltsé RrRpeved rAcchoding G-oThekagiyy method.

OfTh hgmglyrgtg CH”‘[:RE'I%{&%CQI]BQEQS;‘& SQ%%HLQP chiumggftge buffer

used as a test solution s genera
" o&tieds px aEstat b bunt gt alsnednawmydﬁﬂg o t he

product jon MR Ofc the REEOSN {AMCOLL AWML S Nene

shows ef i one S p|og tazone
hydbdﬁbtiﬁn(methadléf:Eienpnakeﬁm|ﬂmvandianmﬂmmucbnsh1ﬂﬁ elution

by A rot t|n t hod. u chlarigc

beanshy SRad THRRRP O (b PRaPEE ey Brgnsdelial Gy 15
sahut:te@ at a33€ss&il&:fo|ﬁmte§ﬂrb3b% adaibe sieahed osiald w
and A safely to mamal s

nmouse t, rabbi cat,
dby rhghiaRie aﬁb?é@%%ﬁ%ﬁﬁeshl%ﬂ?&nb'éﬁ%ﬁ e ?r‘i’e)as gstest
t Re1at pse RN anedo3Pph0adL LRI epaildteRe@foddlly and safely
present invention, wherein the target disease, dose

ait@ PHEdl%deafe. MIR¥SEanE2hs TARBEE i FPthded, bovine, horse,
20 a&eﬁﬁ@gentuu%ﬁdaﬁ@a&ﬁed 1RKEPATA 1198 QfotdMRnRE88EM coated

I nvent1 on.
preparatlon 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
25-following by referring to Examples, Reference Example and
Experimental Examples, which are not to be construed as
limitative,
As the preparation additives (e.g., D-mannitol, corn
starch, hydroxyp}opyl cellulose, magnesium stearate,
30 é&ystalline cellulose, polyviﬁylpyrrolidone polyethylene glycol .
6000, titanium oxide) used in the fellowing Examples and
Reference Example, those capable of meeting the standards of

The Japanese Pharmacopoeia 14th Edition were used.

20



30 Decenber 2006 The present invention noreover

relates to "a coated preparation obtained according to

t he production nethod of the present invention, which
shows el ution of not |ess than 50% of pioglitazone
hydrochloride in 15 mnutes in a dissolution t 5

a puddl e nmet hod using a hydrochloric acid-pot asgglit')ﬁ(f%mb%r2006
chloride buffer (pH 2.0) as a test solution at 37C,

50 BxampleAs used herein, the dissolution test is
perit_,&grgﬁg ﬁccor ding to the nethod described in The
JapaneSe Pharnmacopoei a 14th Edition. The

" hydr ochPotyciradipgrpol ibsicuniKe AP br {idk 9hol | epolymthg 16)&

used 10.a test splution can, be pr re ccarding

Lo Givkdaubodh il 5Pt HssAtedfo AL G % .
acidrepabassattncabl sitdla Dy everdisidpassad t@slethanol (170 g)
solution is generally 900 nL. The "coated preparation
obt'® ﬁéHeaacccg:F‘&ilﬁ% '?%hﬁ“h?n‘pr oducti on nmethod of the
present &nv&HHags, XMLl esBOWEr&ididair®n (360 @f)y nebhstessed-
t han _50% of pioglitazone hgdr ochloride in 15 m nutes

i n T8 18PES orAEonCP R I T Ia P PR It e TBEREF ™A ng a

hy daeBERIdG doF ifHa Mt RT S U B BYilsd81 bifd ) sqpkbi) Yere fea
s atest solution at 37C, 50 rpnf can be

adiPnf st bl Foat Ay e BHPMERE e f§icaareFallin < Freugd Industrial

1

NMDESe, L{dl) ahabPlidteL HithdPle DVHRENt IHRE cofPing solution
nonkey; human and the like), as the aforenentioned

codepyay piregdr at i b/sin) hat prre snranay eiamipesatwereraf §0°C to
the;{argelsardh ral056 a0thdiianl! K60 HP oMo SAMRIAS
those in the aforenentioned coated preparation of the

pr Bgeémechiloréde/ bn.53The pf eskotliitavent i lorrioshdaplde.ned
gnEggFﬁ'A Jnthe 2s following by referring to

Exanpl'es, Reference Exanple and Experinmental

Exanpl ediyasbkgbrepyd melltbodre @6ndtgueitage L, Nippon Soda

limtative., As fh eparatio LtV . . .
o Bl B SeRIERR S0 B2 b rasmpom oxoe
magnesd wn sheasiaddit3dPokd Wgtdlochher o |(Wk0Sey) were dispersed

pol yvi nyl pyrroljdone po| yet hyl ene gl ycol . 6000,
U PR ORRB )7 Sdefol YR FORFON P BEARBI es and

2Ref er enapeEXaie, (8D0S® ARALEq0{n MRELEAGE Mkample 1 were
- standards of

fed in a film coating eguipment (Hicoater-Mini, Freund
Industrial Co. Ltd.) and coated with the aforementioned coating
solution at an entrance temperature of 60°C to give a coated

preparation weighing 260 mg per tablet.

Z5 Example 3

30

Bydroxypropyl cellulose (26.4 g, Grade S5SSL, Nippon Scoda
Co., Ltd.), polyethylene glycol 6000 (1.32 g), titanium oxide
{2.64 g) and pioglitazone hydrochloride (16.5 g) were dispersed
in ethanol (297)9) to give a coating solution.
' The tablets (250 ¢g) obtained in Reference Exampie 1 were
fed in a film coating equipment (Hicoater-Mini, Freund
Industrial Co. Ltd.) and coated with the afcorementioned coating

solution at an entrance temperature of 60°C to give a coated
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The Japanese Pharmacopoeia 14th Edition were used. 20
30 Decenber 2006 Exanples Exanple 1

Pol yvi nyl pyrrolidone (K-30) (18.9 g), polyethylene

gl ycol 6000 (3.6 g) and pioglitazone hydrochloride

(7.5 g, 5 average particle size 12 m) were di sed
in ethanol (170 g) to give a coating sol uti oﬁaeﬂecemberm%

A ucophage XR tablets (trademark) (300 g) (sustained-
pekpasetifcablei gt abpi Nond P rMBabPietet fOrmn
hydrochl ori de) (manuf actured by Bristol -Myers Squi bb)
were fed 10 in a filmcoating equi pnent

GEEepaicy Eibipie Areund Industrial Co. Ltd.) and
coated with the af orenmenti oned coating sol ution

(sprayPSpsedtol @lghnph)and ceanentaEmtd 9l 8nplruans charged
80G tOuidl ¥&y 3;&191%&9@09—[&%}33?8]33§ O3 BL B0 D HYUpBiREX

nmet form n ochl ori de/ my of pioglitazone
RYBRAANION d@ﬂd wapkbaprd whilipdspsayimgpyh a@idavsoselution

gglﬂi/cgt%yfgﬁe gl ycoPI&6%&§’p(sL%g’g% %llhﬁlb%gm)(b?n oqu'dghlch was
folbweg) bemel Pivighi st ljdeogidorliede (CiysBagy)imere
| d,. i £
SRR g A P eh Al SRR T M e o
Exampite ifedveymnufledpowder fBDAR O@Jata:ﬂgmeqempnmné obta:l.ned
t i.. E d
SRR BEed s e WABVELLA Ty Sosabl i Benson,
&nmmelne,nmamaﬁuéﬁ;ﬁd &QCKimagnvgleassmmﬁﬂ Ltd. ) (tablet
aration wei ghi er ta 25 Exanp
%5/ roxypropyh’ Eg'f‘q”iﬁgsc?§é’n(gg e &KQZ%‘"%’L Ri B b‘fﬁh thblets
woidmingo244 igdppr ket hyl ene gl ycol 6000 (1.32 g),

titaniumoxide (2.64 g) and pioglitazone
hydrochl oride (16.5 g) were dispersed in ethanol (297

Experm@htia axaR@lé g sol ution. 30 The tablets (250 g)

obtained in Reference Exanple 1 were
The coated preparation obtained in the aforementioned

Example 1 was evaluated for the dissolution property of
pioglitazone hydrochloride by a rotating 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 (%) of pioglitazone hydrochloride

Time 15 min. 30 min. 45 min. 60 min.

Example 1 69.3 7.7 85.5 91.4

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

The coated preparations obtained in the aforementioned

Example 2 and Example 3 were evaluated for the dissolution
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15

20

fed in a filmcoating equi prent (H coater-Mni, Freund
I ndustrial Co. Ltd.) and coated with the

af orenenti oned coating solution at an entrance
temperature of 60C to give a coated 21 30 Decenber
2006 preparation ME|gh|ng 259.7 ng per tablet

Ref erence Exanple 1 D-mannitol (2176 g) and co%Q]Dccemberm%
starch (918 g) were charged in a fluid bed
@mapakfgcnf-d&ygll(&aanashyaﬁuuﬁxmzﬁdéembIﬁypeﬁuﬂﬁaﬁethod {50

CORPORATI ranul ed. whi | an. agueous
LTS (L900  TRBAERl o Ay G eane B AaRoBeecer
((%08 @), Ikt chorvaso) f olthewedsby A adéybrﬁtgmstiepmamegizv.e
granules. Crystalline cellulose (160.2 g) and
magnesi um stearate (32 g) were added to 10 the

obt ai gl OBNY] SsRewEeh (BO0LE ghoaﬁﬁtmedhﬁmhmnae

obtai ned granule powder nixture was tabl eted
tabl eting machine (Correct 19K manufactured hv

Ebﬁgf?;ié‘?ei sakusho 1kt g ) (t 8Bl @ln. ShZSirB- Sod i),
wei ghifrgmpdg g per §%blet. P53 Expedi®rent al 1Bkanple 1

The cqatgd preparati-pn obtaingd in the aforeggntioned
Exanpre*tEmHS—evafuafed"fUT'ThE“dTSSUFUTTU“‘PlUPElty

of pioglitazone hydrochloride by a rotating basket

et hod, ( 0..r a 0.3 draochloric

aci d- g%tég§V%nwch i e b f &P tN% SREFaRAES ghRraingd by
the HnaﬁuthonumatﬁbdmmfiﬁhéT@hbeeﬂx 1dﬁ5&bl&niﬂhowed superior

LR eiologh B S hatens.Dugioshl Ll g 25, i

85.5 91.4 As shown in Table 1, the coated preparatlon
obtai ned by the production nethod of_ the present

i nventi on showed g??%ﬁALsﬁ?P 1E8BTEE T on property of
pi oglitazone hydrochlorlde Experinmental Exanple 2

The coated preparations obtained in the aforenenti oned
he coated preparation obtained by the production method

of the present invention is useful as a therapeutic agent for
diabetes and the like and superior in the characteristics of
the preparation such as dissolution property of pioglitazone

hydrochloride and the like.
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Exanpl e 2 and Exanple 3 were evaluated for the
di ssolution 22 30 Decenber 2006 property of
pi oglitazone hydrochl oride by a puddl e nmethod (50
rpm) using a 0.3 M hydrochloric acid-potassium
chl oride buffer (900 nL, 37C, pH 2.0). The re Jbts ber 2006
are shown in Table 2. 5 [Table 21 Dissol ution iﬁ Cgfnoer
pi oglitazone hydrochloride Time 15 mn. 30 mn. 45
] ' nple 2 69 93 99 101 Exanple 3 72 97
@%ﬂ{gggcﬁgﬁ%gﬂgﬁﬁwn in Table 2, the coated
preparati ons obtained by the production nethod of the
resent invention showed superior dissolution ) )
ﬁr% papgyction mehgd ol a%efiya%moar waich qomprgsgepiing with a
ﬁ?féadigﬁ%f'—bi:{r’gﬁ@%& %?Hﬁa@hi&ﬁﬁ@ hahh 9&§8¥ié adoeight, PWhide contains
prooduction tho of the present invention i s useful
mdyanylppralpdomei ¢ agent for diabetes and the |ike and
superior in the characteristics of 20 the preparation
such as dissolution property of pioglitazone
hydeqsedd I\%%bé?cﬁti&ﬂ@bt&i‘ﬁ@d hédefding & 8 tpRﬁﬁleﬂ&eﬁle%%f AT
IS CLAI IS: 1. A production nethod of a coated
preparation, which conprises coating with a

£ amBLRTE GRS ) PO Al £ i

®Oa¢ abradianaritd 4 aidpabibaiof pibgateondhyliodidordiein an organic solvent,
producti on nethod of claim1l. 3. The production mnethod
Whick captaing polyrinyipyEshigeses coating a core contai ni ng

an active ingredient wwth a dispersion of

pi oglitazone hydrochloride in an organi c sol vent,
aHTtehprodudtnnaethod wi ictapin 8, rwisdreid ahe active ihigeedppmo dkue ttheyapeutic
netquQEL claim 3, wherein the active ingredient is a
3ERRYIQpEIRPFIES: agent for diabetes. 5. The production

nmet hod of claim4, wherein the therapeutic agent for

di abetes is a _ _
5. The production method of claim 4, wherein the therapeutic agent for diabetes is a

biguanide.

6. The production method of claim 5, wherein the biguanide is met formin

hydrochloride.

7. The production method of claim 1, wherein the organic solvent is an alcohol or a

ketone.
8. The production method of claim 1, wherein the organic solvent is ethanol.

9. A method for improving dissolution of pioglitazone hydrochloride from a
preparation coated with pioglitazone hydrochloride, which comprises, when
producing said preparation, coating with a dispersion of pioglitazone hydrochloride in

an organic solvent, which contains polyvinylpyrrolidone.
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bi guani de. 6. The production nethod of claimb5,

wherein the biguanide is nmet formn hydrochloride. 7.

The production nethod of claim1, wherein the organic
solvent is an alcohol or a ketone. 8. The production

met hod of claim 1, wherein the organic solvent| 2006
ethanol. 9. A nmethod for inproving dissol uti on3(§)f)ecember

pi oglitazone hydrochloride froma preparation coated

14,140 cRABO LI ARG IHAROF ALALAHE 1o tht BRAORBE bR B ERim 1,
pr oduci ng*salr d preparatl on, coatrl ng a di spersion
wiicpslagld dlatianes dut dése chanai0lsl of pidglitapore lg@rschicritlee N6, minutes

whi ch contains pol yvinyl pyrrol j done. 2 0 cenbe )

ip golissolgionfegt batatripmedus ket hesbusine, éiYQ%C@lc{%otassmm
. qﬂ?% | el al ; p&h shows el ution

%1 rggt eg?f?zé’zgi'%%%f&% ggéft:gpicz’olr?e I39/1<'3Ir ochloride in

15 mnutes in a dissolution test by a rotating basket
t hod using a hydroochl oric aci d-pptassj u chlorjd .
Het Spatpf mrebagyiolisobtaiped pccopfifi 1o ine, progugtion grsthed pF claim 1,

wich ShARALIBROMPEERAAS QR 5004 8f piegliReeRY idasthltidelf 15 minutes
production nethod of claim1l, ich shows el ution of

inatdissebuioniest bs@pusillepnethpd using adytyashlosie| asid-petassipm shloride
oJ. ut i gy a puddl e net hod

l{rﬁgf}'ﬁgﬁizﬁi}gﬁ %Eﬁ%k %@P‘E"%"c@gfggﬁa?srum chloride buffer

(pH 2.0) as a test solution at 37C, 50 rpm 25
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