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Field The present invention relates to a solid
preparation conprising an insulin sensitizer, an

i nsulin secretagogue and a pol yoxyet hyl ene sorbitan
fatty acid ester, useful as a diabetes -treating
agent. Background Art The foll ow ng preparations

containing an insulin sefagktkFeRTgNch as
t hi azol i di nedi ones and an 1 nsulin secretagogue were

r &0QL 69 on DovBr RIIRE MRF e4kbeAl sERResk:,| QR ARFRIT YEREETAGOGUE AND

e HENR SRBSHAY ¥htd @BRANEeER 1 N conbination with
one or nore antidiabetics differing fromthe enhancer

in the action nmechanism (see EP 749751 A); 2) a

onposi tion.c rising synergistic effective anounts
ﬁ?ggnéﬁﬁioﬁ§ﬁggga anti di abetic agent and glitazone
anti di abetic agent, (see WO 98/ 36755) _; %2 a . _
phar MERBUPrESE Corfb SR P cbRtaFRPndCarf | Aebifnpreparation
sensitizer, an insulin secretagogue and, a )
Eﬁ%PﬁﬁééEgi&ﬂI%P%&%%btﬁBPElEéFPFerET%e%“%EiQ@/§?GI§Fag°gue
; and 4) a pharmaceutical conposition containing an
fnduRi PodeRsvEte eng Sibdaela o urtlidf eaher nsuspAul as
secr et agogue, and a pharnaceutically acceptable carrier
¢sebaleresrbgaztshry agent.

Background Art

The following preparations containing an insulin
sensitizer such as thiazolidinediones and an insulin
secretagogue were reported:

1) a pharmaceutical composition comprising an insulin
sensitivity enhancer in combination with one or more
antidiabetics differing from the enhancer in the action
mechanism (see EP 749751 A);

2) a composition comprising synergistic effective
amounts of a sulfonylurea antidiabetic agent and glitazone
antidiabetic agent (see WO 98/36755);

3) a pharmaceutical composition containing an insulin
sensitizer, an insulin secretagogue and a pharmaceutically
acceptable carrier (see WO 98/57649); and

4) a pharmaceutical composition containing an insulin

sensitizer, a sub-maximal amount of an insulin secretagogue,
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It is preferable that in a solid preparation
conprising an insulin sensitizer and an insulin

wGee@sptmgogue, the active ingredients are bi ol PQT/aR2004/015958

equi valent to those which are contained in two
separate solid preparations a a single active

i ngredi ent. However, the present inventors found a
problemin a solid preparation conprising an insulin
sensitizer and an insulin secretagogue for the first

bhiea bh@&mb&eu&g@%ql?hahcéﬁtgb§%|b@r&ﬁ%&ar%%bOWOh@@/03476)
t he undesirabl e dissolution property of an insulin

secretagogue, that is, the dissolution rate of an
i nsulin secretagogue fromsaid solid preparati on was

SIOME&taSj%pnp?Egg ?ﬁﬁbethQﬂlt{onlna %Pllgo {%pg%?eyeratlon

contal ni ng an nsu I n secretagogue as a Sing

f ol Th . .
PRSP B TRl RSP0 A e i
aboveFEroblen1 pund t

|
aPESEFaeron-pr opERty S nﬂsrm’%éis%r&%; a?Gﬁue%&S&P&lcally
1 t
gg%g?i HEoetY BEPGeoatbIc natRe SUITa T bparalien dRBarate

iordln |y conpleted the present invention. That is,
lﬁr8§ HFrPﬁ&€ﬁ§|8ﬁ Br 5YREES( 2ytaveotnarefdpatat i on
conpr|3|ng an insulin sensitizer, an insulin

secr eHAYBYEE arfd e PEEFONy et hyEBHETSOrURG Pafmphdei in =

ester;
solid’ preparation comprising an insulin sensitizer and an

insulin secretagogue for the first time, that is, found
that sald solid preparation had the undesirable dissolution
property of an insulin secretagogue, that 1is, the
dissolution rate of an insulin secretagogue from said solid
preparation was slower as compared with that from "a solid
preparation containing an insulin secretagogue as a single

active ingredient".

Disclosure of Invention

The present inventors studied intensively in order to
solve the above problem. As a result, they found that the
dissolution property of an insulin secretagogue could be
improved by incorporating a polyoxyethylene sorbitan fatty
acid ester 1in the solid preparation and accordingly
completed the present invention.

That is, the present invention provides
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(2) the solid preparation according to the above (1),
wherein the insulin sensitizer is pioglitazone

whyasoetbori de; (3) the solid preparati on accordi/mpoo42015958

t he above (1), wherein the insulin secretagogue is a
sul fonylurea agent; (4) the sgid preparation
according to the above (3), wherein the sul fonylurea
agent is glinepiride; (5) the solid preparation
according to the above (1), wherein the

polyoxyﬁtayg@m@dsgtepbaati@htMoﬁﬁkQSQﬁbeanl§nsu11n
Pol ysorbate 80; (6) a solid preparation conprising

{agenezhyd r r n
BEBLELBEeT ol Shsam A erashuditll LS 2Pt rorgspprone

ggfbiQgﬁnféegyﬁgchasggkgrsens|t|zer used in the

present invention . neans any drug that restores the

or g1 Vel SHar SR brEPab el g hBUEPR aove (1,
WEREFLR e RRGhh o BT EaStnet = BLp gt Fazone,

?§g£9x%ge £ATT 501), d-262570, netoglitazone

%alaglltazone (DRF- 2593) , MB-13.1258, 5-

t hi lidin - | met hyl ) - 2- net ho - N
[4 (té?i ﬁg?o%%fEQ:?Lﬁﬁﬁ§§¥l%%n§§ﬁPH@1?RRboZgg? above (1),

rivoglitazone (CS-O ), FK- conpounds described in
wﬁgg¢5@5q@e(én§ul%g)seqrengogue et AypulfpREhyrea agent;
oxazolxlnethoxylbenzyloxy|n1no] p- h4e- nyl butyric acid)
, ( the solid preparation according to the above (3),
wherein the sulfonylurea agent is glimepiride;

(5) the solid preparation according to the above (1),
wherein the polyoxyethylene sorbitan fatty acid ester is
Polysorbate 80;

(6) a solid preparation comprising pioglitazone

hydrochloride, glimepiride and Polysorbate 80; and the like.

Detailed Explanation of the Invention

An insulin sensitizer used in the present invention .
means any drug that restores the impaired function of an
insulin receptor to the original state and thereby improves
the insulin resistance. Specific examples of the insulin
sensitizer include pioglitazone, rosiglitazone, reglixane
(JTT-501), GI-262570, netoglitazone (MCC-555),
balaglitazone (DRF-2593), MB-13.1258, 5-(2,4-

dioxothiazolidin-5-ylmethyl)~2-methoxy-N-[4-
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tesaglitazar (AZ-242), ragaglitazar (NN-622 ),
Miragl itazar (BMS-298585) , ONO -5816, LM 4156, MBX

waems/okive519818, MX- 6054, LY-510929, T-131, THR/D®B1A4/015958

and the like. The insulin sensitizer may be in the
formof a salt. Such a salt may be a pharnacol ogically
acceptable salt, such as salts with inorganic bases,
salts with organic bases, salts with inorganic acids,
salts with organic acids, and salts with basic or

Q%kgfﬁuéﬂbﬂgtﬁQHﬁ§enz§ﬁ?£@ﬁ&§ﬂleéaQRk§s295)th%l%@?&?tazone

W th i norgani c bases include salts wth al kal

$H8ho 2$) Soﬁku@h@Ddgeﬂgeaﬁag”heékgékgaelﬁaWBBgvg%@h% fe-9-

such as cal ci um an gnesi un al um num anmbnl um an

ggzeh Kg- ( Erﬁg§£$?82m?$g9%§s ,of the salts with organic

Ses include sa 4 nethylan1ne
oFaERakon AR sy PR %'%’Esﬁéégéﬁﬁﬁlzgaﬁgﬁﬁr‘/gﬁlﬁ%‘féﬁf{ Agid)
Bednaribisrty Eé'z’%??id'm?%“ﬂ%aa{?@a%ri o9y 822) Limﬁ%ééfitazar

h id id
Lo B Y ChGETLBLE 6 )oY T 1y

Preferred exanples of the salts wth organic acids
PRefudeYsal 0829 t B-1 8t EHRcPAZ1aekei ghe like.

acid,trifluoroacetic acid, fumaric acid, oxalic acid,
tartafpe desulinmpensiberer wayrbe ani dhesfieshnp§ a salt.
acid, malic acid, nethanesulfonic acid,

bepemesal £t ondy bei d, pheohaentsaitahly accdpaadlehealt,

like.
such as salts with inorganic bases, salts with organic

bases, salts with inorganic acids, salts with organic acids,
and salts with basic or acidic amino acids.

Preferred examples of the salts with inorganic bases
include salts with alkali metals such as sodium and
potassium; alkaline earth metals such as calcium and
magnesium; aluminum, ammonium and the like.

Preferred examples of the salts with organic bases
include salts with trimethylamine, triethylamine, pyridine,
picoline, ethanolamine, diethanolamine, triethanolamine,
dicyclohexylamine, N,N-dibenzylethylenediamine and the like.

Preferred examples of the salts with inorganic acids
include salts with hydrochloric acid, hydrobromic acid,
nitric acid, sulfuric acid, phosphoric acid and the like.

Preferred examples of the salts with organic acids

include salts with formic acid, acetic acid,
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Preferred exanples of the salts with basic am no acids
include salts with arginine, lysine, ornithine and the

wo 2a0s/04Psef erred exanpl es of the salts w th acPdi/aP2004/015958

am no acids include salts with aspartic acid, glutamc
acid and the like. The insulirssensitizer may be
anhydrous or hydrous. The insulin sensitizer is
preferably pioglitazone or a salt thereof (preferably,
hydrochl ori de) or rosiglitazone or a salt thereof

ega%ﬁﬁe§egxgtﬂelse&a) anganmee 5 e&efeeﬁghxcpb%qpht%QQQ%rlc

hydr ochl ori The insulin sensitizer used in

BE?&e”haREYS”%EQB ”EXtQ%c agﬁétu%ﬁcggnﬁﬁoagﬁdﬁoﬁglkﬁ acid,

Insulin sensitrzers an approprlate proportron

h@%ﬁaéégﬁéﬁﬁﬁéﬁs?%#éé“gggﬁ ob8 BEgset L vgnt on
i clazi chlo ropan1de t ol azam de,

I
g@éP%ﬁ%ﬁﬁﬁkaaicgP§&9089gaﬁP8e 3 i"mepi ride, glipizide,
glybu

non - ulfo ylurea_insul in secretagogues
R A A 1N ﬁhF?gWRﬁPdEasﬂcigggno acids
caIC|un1saIt hydrate) . The |nsuI|n secretagogue may
FRCtREesaPL EF o AR ﬁFBéPlflSrtF’:é{Fle%ftﬁénéE vEe and’ the like.
-mentioned insulin sensitizer and _may be either .
anhydFsa§esreflyarausleshefi hbal Falsecréthgegidicsamino
preferably a sulfonylurea agent, nore preferably
gppﬁgppnpigde salts with aspartlc acid, glutamic acid and
the like.
The insulin sensitizer may be anhydrous or hydrous.
The insulin sensitizer is preferably pioglitazone or a
salt thereof (preferably, hydrochloride) or rosiglitazone
or a salt thereof (preferably, maleate) and more preferably
ploglitazone hydrochloride.
The insulin sensitizer used in the present invention

may be a mixture of two or more insulin sensitizers at an

appropriate proportion.

An insulin secretagogue used in the present invention
includes sulfonylurea agents (e.qg. tolbutamide,
glibenclamide, gliclazide, chlorpropamide, tolazamide,
acetohexamide, glyclopyramide, glimepiride, glipizide,
glybuzole) and non-sulfonylurea insulin secretagogues (e.g.
repaglinide, nateglinide, mitiglinide or its calcium salt

hydrate) .
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The insulin secretagogue used in the present invention
may be a m xture of two or nore insulin secretagogues

wa@eooan4@ppr opri ate proportion. A pol yoxyet hyl eP€T/JP2004/015958

sorbitan fatty acid ester used in the present

I nvention includes Pol ysorbateg 20, Pol ysorbate 40,

Pol ysor bate 60, Pol ysorbate 65, Polysorbate 80 and the
i ke. The pol yoxyet hyl ene sorbitan fatty acid ester is
preferably Polysorbate 80. The pol yoxyet hyl ene

sorbitpe faidy A1 &RHUAL JRE iﬁag?ebgreﬁﬁntthe salt form

invention my be a m xture of two nor e

pohypxyethyleng sofbihan %tvtey—_rr%%itho%%tdleriéb LA sensitizer

appropriate proportion. I'f sodiumTlaury

r e e e 1 r .pol yoxyet hyl ene

%@%d§%§|§%x§£?%%§|§%§§?§5§§|§%oﬁyff?%%e name: Pl uronic

F68) i.s used in _place of the pal yoxyethyl.ene sorhitan
oty B8] Baulep PRCERE9800E progehath bf € neul foRylurea
gresent inventign, ag eXfeIIent,inproving effect on

PP oi SOt POt pY ey t ST HFeRhT 98 ul i nsecr et agogue can

not be achi eved. The solid preparation of the present i

i nventPon S bt t FREFaFryOpreferanl 1 aths| pgesent invention
preparation conprising pioglitazone hydrochloride,
BRY nepi ¢ i < awae Pof yEUe bat en®oe Imsusbni deprepagadion at an
of the present invention may contain additives
PRt 1 DR PyoReedien. t he phar maceuti cal

A polyoxyethylene sorbitan fatty acid ester used in
the present invention includes Polysorbate 20, Polysorbate
40, Polysorbate 60, Polysorbate 65, Polysorbate 80 and the
like.

The polyoxyethylene sorbitan fatty acid ester is
preferably Polysorbate 80.

The polyoxyethylene sorbitan fatty acid ester used in
the present invention may be a mixture of two or more
polyoxyethylene sorbitan fatty acid esters at an
appropriate proportion.

If sodium lauryl sulfate, a sucrose stearate ester
(HLB16) or polyoxyethylene(160)polyoxypropylene (30)glycol
(trade name: Pluronic F68) 1s wused in place of the
polyoxyethylene sorbitan fatty acid ester in the solid
preparation of the present invention, an excellent

improving effect on the dissolution property of an insulin
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technol ogy field. Such additives include excipients,
di sintegrants, binders, lubricants, coloring agents,

wW@Rhoamj9st ers, stabilizers, corrigents, sweet ePCTI@R2004/015958

flavors, fluidizing agents and the |ike. The anounts
used of additives are determ ped in accordance with
guantities conventionally used in the pharmaceutica
technol ogy field. Excipients include starches such as
corn starch, potato starch, wheat starch, rice starch

%@éié@é&g%ﬁéeggﬁaﬁbglggda&ﬁ%e§égrch pregel atini zed

starch and porous starc saccharldes or sugar

Sets, Lt s Tt 1

and sor ous caIC|un1p os ate
I b I
SFHHATEE &eﬁ%éf%aéﬁfyé‘g‘czhé‘miﬁé §P$#%r%?2p2r 2t PBRFLsing
t hyl e
SR AL L B R o 0
decrease. Therefore, the solid preparation of the

present invention preferably contains crystalline
cellul ose as. an excipient in_order toincrease the

har dnB2% . Serhid dreRR Lk eem of £ cF%t%PF?%%t cePVeRbign| Bay
preferabI% 5 to 60 parts by weig nore preferably 10
¢ BBipaz @1*@3,/V%|WV%§é@n@h110@s%r%% glyemhgﬁma@eutlcal
the solid preparation. Disintegrants include
‘cerivoxypey hjlekd | ul el sddbbkyeet ytted¢ubvsepients,
cal cium carboxynet hyl starch sodi um croscarnell ose
dbell wibg g caEHOVD Uotker s ) olwmlsubsantsit edoloring agents, pH
adjusters, stabilizers, corrigents, sweetenings, flavors,
fluidizing agents and the like. The amounts used of
additives are determined in accordance with quantities
conventionally used in the pharmaceutical technology field.
Excipients include starches such as corn starch,
potato starch, wheat starch, rice starch, partially
pregelatinized (o) starch, pregelatinized (o) starch and
porous starch; saccharides or sugar alcohols such as
lactose, fructose, glucose, mannitol and sorbitol:
anhydrous calcium phosphate, crystalline cellulose,
precipitated calcium carbonate, calcium silicate, and the
like. Because the solid preparation of the present
invention contains a polyoxyethylene sorbitan fatty acid
ester, its hardness tends to decrease. Therefore, the

solid preparation of the present invention preferably

contains crystalline cellulose as an excipient in order to
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hydr oxypr opyl cel | ul ose, hydroxypropyl starch and the
i ke. The anmount used of the disintegrant is

woe@besmbty 0.5 to 25 parts by weight, nore preCBIRI004/015958

1 to 15 parts by weight based on 100 parts by wei ght
of the solid preparation. Bingers include

hydr oxypr opyl cel | ul ose, hydr oxypropyl net hyl cel | ul ose,
povi done (pol yvi nyl pyrrolidone), gum arabi c powder and
the |ike. The anount used of the binder is preferably

0 I gh b
Dadria; e Lariicss! by TaLg, e gialy B3k 0.

SELLELPLEPRL AL 0P iDL 8APLOshIShHEE ARIMESLHT) moge

stearate, calciumstearate, 't sucr
[ earyl _f rate ang the |ike. %ﬁ orin
SEREteeS Y 10 o2 et bl a0 b ot vet S R0 Bals by
{%ynégt ¥e#|omg ih@ samnme astfood Yellow No. 6 in the
YRR S atse) 5o+ b3 P FRRA NGt 19  and food Bl ue No. 2:

food | ake pignenis,.iron sesqui oxide and the |ike. PH
adjus?%?%n€%%¥%ﬂgsc+??%¥%? phbephgethylcellulose,
carbonate,tartrate, fumarate, acetate, am no_ acid salt
SRR RENE T iReL Cot Ll 959 eFRL F HePudea FoespReFbrlsbaseht sodium,
tetrasodium nicotinic acid am de, cyclodextrins and
¢FHRSTakRel pFe i Feni e nereseowsdonrdi clagrdubetitited
acid, tartaric acid, malic acid and the |ike.
Isv@edeyid reRy 1 ¢l Lidkodsparydnex vpcesul f aheréh, and the like.
t haumat i n, saccharin sodi um dipotassium
heycymotnzi meed a@hdthdedlsketegrant is preferably 0.5 to 25
parts by weight, more preferably 1 to 15 parts by weight
based on 100 parts by weight of the solid preparation.

Binders include hydroxypropylcellulose,
hydroxypropylmethylcellulose, povidone
(polyvinylpyrrolidone), gum arabic powder and the like.
The amount used of the binder is preferably 0.1 to 50 parts
by weight, more preferably 0.5 to 40 parts by weight based
on 100 parts by weight of the solid preparation.

Lubricants include magnesium stearate, calcium
stearate, talc, sucrose fatty acid ester, sodium stearyl
fumarate and the like.

Coloring agents include food dyes such as food Yellow
No. 5 (sunset yellow, the same as food Yellow No. 6 in the
United states), food Red No. 2 and food Blue No. 2; food

lake pigments, iron sesquioxide and the like.

PH adjusters include citrate, phosphate, carbonate,
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Fl avors include nenthol, peppermnt oil, |lenon oil,
vanillin and the like. Fluidizing agents include |ight

wa@pdogaswes silicic acid, hydrous silicon di oxiPeT/arndo4/015958

the like. The light anhydrous silicic acid contains
hydrous silicon dioxide (STOnrH 0 ) (wherein n

i ndicates an integer) as the main constituent and
specifically includes Sylysia 320 (trade nane; Fuji
Silysia Chem cal LTD) , AERCSIL 200 (trade nane,
FhLPRODL 0T 08k C0e, hIDLaRDA LRERLT K3 aTHO10 B ndl 1ike.

t he above -nentioned additiVes may be us

M xtUEEaBt 1 800 30PLORT LAL e BEORRL goeéeﬁggsaggsgggrggaﬁﬁum,

of the so preparatlon 0 I'nven

LGRS B4 SRS, D SRR SRRl Sk

t abl et.s su es ncl udi n soft ,capsul es and

nicroégégﬁggg S lBS&ég?sa SgP& ﬁFe@Céﬁd FrbEREsacifd
arent eral epar tions, uch as_external preparations

E?BFirBCeiﬁ rema +GneatfnatdpFBBatdkrons and

oi nt ment s) positories (for exanple, rectal

supp%@??%??éggﬁnHDGéﬁﬁﬁaﬁSEEEEé§?tOAF@§¥15ﬁ@epKVI§h§umatln/
These preparations may be controlled -rel ease
prephrainofiedsueh dsPphmediateglyeBrehieipréparntli bhe like.
or sustained -rel ease preparations (for exanple,

sust aFhedorel éastude crochhbsil esprpeThénsobid, lemon oil,
preparation of the present invention is preferably a
vabietin and the like.

Fluidizing agents include light anhydrous silicic acid,
hydrous silicon dioxide and the like. The light anhydroﬁs
silicic acid contains hydrous silicon dioxide (Si0,:nH,0)
(wherein n indicates an integer) as the main constituent
and specifically includes Sylysia 320 (trade name; Fuji
Silysia Chemical LTD), AEROSIL 200 (trade name, Nippon
Aerosil CO., LTD) and the like.

Two or more of the above-mentioned additives may be

used as a mixture at an appropriate proportion.

The dosage forms of the solid preparation of the
present invention include oral preparations such as tablets
(including sublingual tablets and intraorally
disintegrating tablets), capsules (including soft capsules
and microcapsules), powders, granules and troches; and

parenteral preparations such as external preparations (for
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(preferably a layered tablet) . The solid preparation
of the present invention nmay be in round, caplet or

wobklosogiobor m The content of an insulin sensitP@BIPA06M/015958

the solid preparation of the present invention is, for
exanple, 0.01 to 98 parts by wejght, preferably 1 to
90 parts by weight per 100 parts by wei ght of the
solid preparation of the present invention.
Specifically, when the insulin sensitizer is

R 9 ueazeggnEw%&ﬁgﬁl9&bgsrakasn%0ahﬁﬂg19Ements

pi ogli tazone hydrochloride Iin the soli preparat|on of

%Hﬁagé§§895e%”%%ﬁk'g§ah ereESE@g&y Pg% g%ozqeea

nore pre era 2°to y me;gh per
t
199, 0e0t @aﬁ%%ﬁl%%%M%@wﬁafﬁ%wﬁwmmw
ecret gogﬂ d ge so| a agatlon f the sent
PRvERPESR TS FS Ss2oprErR5ERToRs §§C§aﬁgs LBeRra R

g fferabl¥ to 90 arts i
§-GergnP SPaFﬁE188F| pFBEEF‘ PPERTE et"‘ﬁ@ Prébé
i nvention. The content of a pol yoxyethyl ene sorbitan
PREFHL15¢| HuéEFéPea reheass| W&icﬁPéBBl‘Sb}thér)] of ThResolid
present invention is, for exanple, 0.01 to 30 parts b¥
REFBRratpPBf efabhe DrOSeRb 20VEAELSDLYSWerghRErakbyea tablet
referabI{ 0.2 to 1 parts by weight per 100 parts by
wergherabliha éémeaeér ephtat)en of

The solid preparation of the present invention may be

11 wei per 100 rts
ﬁg%lons (for

in round, caplet or oblong form.

The content of an insulin sensitizer in the solid
preparation of the present invention is, for example, 0.01
to 98 parts by weilght, preferably 1 to 90 parts by weight
per 100 parts by weight of the solid preparation of the
present invention.

Specifically, when the insulin sensitizer is
pioglitazone hydrochloride, the content of pioglitazone
hydrochloride in the solid preparation of the present
invention is preferably 0.01 to 70 parts by weight, more
preferably 2 to 60 parts by weight per 100 parts by weight
of the solid preparation of the present invention.

The content of an insulin secretagogue in the solid
preparation of the present invention is, for example, 0.01

to 95 parts by weight, preferably 0.03 to 90 parts by
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the present invention. Wen a pol yoxyet hyl ene sorbitan
fatty acid ester is incorporated into a preparation,
wo b@speldgpxyet hyl ene sorbitan fatty aci d est erPCEHJP2004/015958

oxi di zed to generate formal dehyde which may adversely
affect the stability of an active ingredient in the
preparation. Further, a decrease in the hardness of a
preparation is caused by an increase in the content of

a polyoxyethylene sorbitan fatty acid ester in the

goxy égy}oahﬁéfﬁ gn%? ﬁengfnghgfsélid prﬁgaration of

ene sor ty acl ester 1In

ﬁ%%?ﬁuggégg Q%V%£€ Eesent invention is preferably the

s enough to bring about the
desir effect ﬁ . g. Qvene n the djssolu
or oper 5 GPEEHD ngﬁ|?n3§£%?é¥sgéghsye Sogpt i%a pely scid
0.7 parts wei ght_or %Oﬁ arts b
SbeLoth By RS o shtertRrabEr el oheBl R Enghont %ﬁ@tlon is,
solid pregaratlon of the present invention can
prHaeeeBP by f Br il 50i A aﬁrrﬁslamweéahgrtpféﬁeraﬁly 0.05 to
|nsuI|n secr et agogue and a ponoxXetherne sorbitan
2atPyraRi By ede vt ogBORRIPREEAI 2P YnBedsEar §, PRRES by
above -nentioned additives according to a conventiona
wetsbd Parthel pparhackrt vehvhteefinbhegfolidl arepasation of
fornul ati on may be performed by conbining m xing,
Yranptasenh, IAvehthgni nt o capsul es, conpression,
coati ng
When a polyoxyethylene sorbitan fatty acid ester is
incorporated into a preparation, the polyoxyethylene
sorbitan fatty acid &ester 1is oxidized to generate
formaldehyde which may adversely affect the stability of an
active ingredient in the preparation. Further, a decrease
in the hardness of a preparation is caused by an increase
in the content of a polyoxyethylene sorbitan fatty acid
ester in the preparation. Therefore, the content of a
polyoxyethylene sorbitan fatty acid ester in the
preparation of the present invention 1s preferably the
minimum amount which is enough to bring about the desired
effect (e.g. improvement in the dissolution property of an
insulin secretagogue), for example, 0.7 parts by weight or

less per 100 parts by weight of the solid preparation of

the present invention.

The solid preparation of the present invention can be
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and the like appropriately. The m xing is perforned
using a m xer such as a V-shape m xer or a tunbling

worRoosi4ezl t he granul ation is performed using BCT/JP2004/015958

granul ator such as a high speed stirring granul ator or
a fluid bed granulator. The conpression is perforned,
for exanple, using a single-punch tableting nmachi ne or
a rotary tableting machi ne and usually under a
pressure of 1 to 35 kN cnR. The coating is perforned,

bebag¥aapPhs, fu§hagaﬁlhblghceﬁghmgnnggﬁsa%laag aanglnsulln

coating base may be, for exanple, a sugar -coat

geﬁﬁet§g$@£8r ﬁalgbggépg%ggga9&gpg Qe§§1taﬂ %QEEQ'SCld

m coatrng ase “release tfil'mcoa

Q§§8roEo&g%helke Thel§ugaregg E ngtgasg o} mehtloned
hat' 5 hol H 't

sacc e’ or “sug suc

arose_or erythritol al s
8@%&%&?. R or G ERLBe thr anspsvggﬁﬁ%gls@ﬁ@@@d Uy Gie
talc, . at ed cah0|un1ca onate, gelatin, gum
BEQBW@E EFEﬁﬁ %eCEQP 88Kat %ﬁigand the |ike. The water
sol ubl e f|In1coat|ng base_incl udes cel | ul ose polyners
such Sgeh§8FﬁR§ﬁFbﬁ§IE€VlB?oE@rioﬁmed by combining mixing,
hydroxyEropyIneth yl cel | ul ose, idroxyethylcellulose
gRaNHRERy PRy df bk} &RByinEel FaPsYeeSsy APRBERSEAOPol gRBESNT
such as pol yvinyl acetal diethylam noacetate,
aminbhﬁkgmét peeropaiatedpol yiee EBikEndr agi peEfprmadeusing
nane) , Roehm Pharna] and povi done
gpolyernylphrasl adénehapepoliysacohari tesbdduoh mixer and the
pul lul an; and the |ike.
granulation is performed using a granulator such as a high-
speed stirring granulator or a fluid bed granulator. The
compression is performed, for example, using a single-punch
tableting machine or a rotary tableting machine and usually
under a pressure of 1 to 35 kN/cm®. The coating is
performed, for example, using a film coating machine and a
coating base may be, for example, a sugar-coating base, a
water soluble film coating base, an enteric film coating
base, sustained-release film coating base or the like.

The sugar-coating base may be, for example, saccharide
or sugar alcohol such as saccharose or erythritol, and may
be also used in combination with one or more species
selected from talc, precipitated calcium carbonate, gelatin,
gum arabic, pullulan, carnauba wax and the like.

The water soluble film coating base includes cellulose

polymers such as hydroxypropylcellulose,



The enteric fil mcoating base includes cellul ose

pol ynmers such as hydroxypropyl net hyl cel | ul ose
w@bhiokakwse, hydr oxypropyl nmet hyl cel | ul ose acet aP€r/JP2004/015958

succi nate, carboxynet hyl et hyl cel |l ul ose and cel | ul ose

acetate phthalate; acrylic aciqs polyners such as

nmet hacrylic acid copolynmer L [Eudragit L (trade nane)

, Roehm Pharma] , nethacrylic acid copolyner LD

[Eudragit L-30D55 (trade nane) , Roehm Pharma] and

b8yl hy [ Fuaragh bRyl bl
oA LB STERLIITE.S, | U 80 A 0L

' S ' -r 0 ' b
PRCH By EIE" 3200 SRR LLR BORLR0D%58n oo
acrylic acid | yore uch_as am noal kyl.net hacryl at e
BE by Rl PR B T R TP R o e P PR R e Ryt
and et hyl acryl at e/ nethyl  methacryl ate_copol r ‘
BREpTELsnEr EbRkgrTtNE (t7ate Rae) « ROGH BiarHaj; and
cel Lyl ose acetate;, and the like. ng or mpre of the
BBBVECREN PBAEULREAPYRGObASEEChay PR YiRkERaEE dgs Such as
apirogriate progort[on and then used. In al 4 coating
BtiépuleBat PRY HBEi Li¥es may be al so used. The coating
additives include a light -blocking agent and/or a
col or FRg apearisuéhlasceptandubrdeokingéludeal eedddliosen
sesqui oxi de; a plasticizer such as pol yet hyl ene
pbyvokrst siehhgh bivtrargpropyloetbillcendupobyesphithpdsite,
organi c acid
hydroxypropylmethylcellulose acetate succinate,
carboxymethylethylcellulose and cellulose acetate
phthalate; acrylic acid polymers such as methacrylic acid
copolymer L [Eudragit L (trade name), Roehm Pharmal,
methacrylic acid copolymer LD [Eudragit L-30D55 (trade
name), Roehm Pharma] and methacrylic acid copolymer S
[Eudragit S (trade name), Roehm Pharma]; natural products
such as shellac; and the like.

The sustained-release film coating base includes
cellulose polymers such as ethyl cellulose; acrylic acid
polymers such as aminoalkylmethacrylate copolymer RS
[Eudragit RS (trade name), Roehm Pharma] and ethyl
acrylate/methyl methacrylate copolymer suséension [Budragit
NE (trade name), Roehm Pharma]; cellulose acetate; and the
like.

Two or more of the above-mentioned coating bases may

be mixed at an appropriate proportion and then used. In a
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such as citric acid, tartaric acid, malic acid and
ascorbic acid; and the like. The coating is perforned

whyooaokryezn et hod, for exanple, by using a  PCT/JP2004/015958

filmcoating machine. The solid preparation of the
present invention may be printied with a mark or a
letter for discrimnation and nay have a cl eavage |ine
for being divided. The solid preparation of the
present invention is produced preferably by the

EebLowhngrRLOCESSEST 1£déatﬁee§nmhgsgglalﬁsnﬁg%d?ef

and an insufin secre agogue are m together W't h

addi t# HgsgémﬁpPgsaﬁégtﬁbggt?ﬁc&ﬂg MLX Gy H& '%lockﬁngiggent

granulate sprayed W Fspersron or °§6

ol yax ayl en r n_fatt ste
thele Bl e B Bl o EaRE Shiana  atirryE, Sifoge et and
bi nders_in lvent_(e.g. wate
g¥3ﬁuﬁSEqB%SXﬁﬁﬁédawpﬁﬂsgaaﬁﬁﬁ6e§u§8cﬁsago ethidene g1ycor,
gISIEé gran% nd IubElcant and then, if necessary,

£8et B pFodBRE PReO I FROpPEpEFAEPBRSS! pREANIC acid

resent |nvent|on 2) After an insulin_sensitizer is

EPQ Bo25i EhtRYEI eFves1t8TERERCagChsdc] BRéAESACEHeand ascorbic
m xture is granulated while sprayed with a di spersion
?3Fidol abflokhef 1Akei nsul i n secretagogue, a
polyoxgethylene sorbitan fatty acid ester (preferably
Pol ysBrpateaBb)gahd pedfeirwed buch hsowhnuetboidn for
solvent (e.g. water). The resulting granules are m xed
@kahple, by using a film-coating machine.

The solid preparation of the present invention may be
printed with a mark or a letter for discrimination and may

have a cleavage line for being divided.

The solid preparation of the present invention is
produced preferably by the following processes.

1) After an insulin sensitizer and an insulin
secretagogue are mixed together with additives such as
excipients, the mixture is granulated while sprayed with a
dispersion or solution of a polyoxyethylene sorbitan fatty
acid ester (preferably Polysorbate 80) and additives such
as binders in a solvent (e.g. water). The resulting
granules are mixed with additives such as disintegrants and
lubricants and then, 1f necessary, compressed to produce
the solid preparation of the present invention. |

2) After an insulin sensitizer is mixed with additiwves
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addi tives such as disintegrants and | ubricants and
then, if necessary, conpressed to produce the solid

wee@sarebt on of the present invention. 3) AftePCHAP2004/015958

insulin sensitizer is mxed with additives such as
exci pients, the mxture is granul ated while sprayed
Wi th a dispersion or solution of additives such as
bi nders (preferably povidone) in a solvent (e.gqg.
water) . After an insulin secretagogue is mxed with

§Qghté¥e§x§mﬁmeﬁ§sexﬁh9'ﬁﬂkﬁuréhglgg%%ﬂﬁﬁatéd whﬁle SRrayed

gr anul at ed l'e sprayed wth ersion or solutio

gitﬁ Qog%ggxﬁgpxheagaésigg§ g@ %§|?35g1§ﬁtgﬁcretagogue, a

prefer Pol ysor I'ves suc

% gggﬁefﬂyﬁeﬁglvgﬁlbg%a% %%&%%)aﬁﬂzk egrganL$Z§preferably

Ing an rnsulin sensi tize

on tain |nsuI|n r.et ago t hu ob ained are
ResbPhglendoh e AEREITEI R [ B Bt tnr & solvent

nd Iubrlcan S and t hen, if necessary, conpressed to

¢ ofluce"#her golldtgFép Uld s ﬁﬂﬁ%bpé§b gre mixed with

invention. 4) After an insulin sensitizer is mx

WERC aaa?t?veg 3BcAasnber preft and RBLKEGROFE a§d then, if
granul ated while sprayed with a di spersion or sol ution
BECRBARTY v e SOFRER S8 D tlepEATBCE pirarersgdiid peveRpRRyion of
in a solvent (e.g. water) . A dispersion or solution

bihe aprenenti Angeskéeagogue, a pol yoxyet hyl ene sorbitan
fatty acid ester (preferably Pol ysorbate 80) and

addi t BveAfsarthansibsndenssensatspbyents mixed with additives
such as excipients, the mixture is granulated while sprayed
with a dispersion or solution of additives such as binders
(preferably povidone) in a solvent (e.g. water).

After an insulin secretagogue is mixed with additives
such as excipients, the mixture is granulated while sprayed
with a dispersion or solution of a polyoxyethylene sorbitan
fatty acid ester (preferably Polysorbate 80) and additives
such as binders in a solvent (e.g. water).

The granules containing an insulin sensitizer and the
granules containing an insulin secretagogue thus obtained
are mixed together with additives such as disintegrants and
lubricants and then, 1f necessary, compressed to produce
the solid preparation of the present invention.

4) After an insulin sensitizer is mixed with additives

such as excipients, the mixture is granulated while sprayed

with a dispersion or solution of additives such as binders
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(e.g. water) is granulated by spraying it on additives
such as excipients. The granul es containing an insulin

waemsiosidger and t he granul es contai ni ng an i nsSeCT/0P2004/015958

secr et agogue thus obtained are m xed together with
addi tives such as disintegrant; and |ubricants and
then, if necessary, conpressed to produce the solid
preparati on of the present invention. 5) After an
insulin sensitizer is mxed with additives such as

&Fg%@gs%gmy bR& 1 BbxEyr _eLPiua_ %%ghggg_@.mi L& raprayed

I spersion or solution o Iti'ves such as

bi ndegs g ppetenahl y.Pauidonel b 8,50huent o Sedretagogue, a

wat er € resulting granul'es are m'xe

dditi di_si.nt t d_| i ts t
BRT ub kYRR snar A aP Y AR e b8l LERERE of Qpgeferably
' i ,_a.pal t hyl bitan fatt
bETHbRpaFe) BraP et s Y 65 hiBAht Ly s Sbivent
zuch as ingens in a Eg%vent wat er,

(e.qg. v is o
Faflul YEE8 by 1SpPagih FdoHYaHBEFV&89 dlicRNpgdditives such

exci pients. The resulting granules are mxed with
addPEFVRSCEGEN as disintegrants and lubricants to

obtain m xed powder. The m xed powder_ containing an

i nsul TRes@Fsmiilesr comdRininge an xEeS pbileferdREAEATNgnd the
an insulin secretagogue thus obtained are layered and
ghenuéeapraessed g gpranusesthéns ¢le aF givagyag | bhug aocbtained
two-| ayered tablet) of the present

are mixed together with additives such as disintegrants and
lubricants and then, if necessary, compressed to produce
the solid preparation of the present invention.

5) After an insulin sensitizer is mixed with additives
such as excipients, the mixture is granulated while sprayed
with a dispersion or solution of additives such as binders
(preferably povidone) in a solvent (e.g. water). The
resulting granules are mixed with additives such as
disintegrants and lubricants to obtain mixed powder.

A dispersion or solution of an insulin secretagogue, a
polyoxyethylene sorbitan fatty acid ester (preferably
Polysorbate 80) and additives such as binders in a solvent
(e.g. water) is granulated by spraying it on additives such
as excipients. The resulting granules are mixed with
additives such as disintegrants and lubricants to obtain

mixed powder.

The mixed powder containing an insulin sensitizer and
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invention. 6) After an insulin sensitizer is m xed
Wi th additives such as excipients, the mxture is

w@rasokwsed whil e sprayed with a di spersion or PEGDURMI4N15958

of additives such as binders (preferably povidone) in
a solvent (e.g. water) . The rjesulting granules are
m xed with additives such as disintegrants and

| ubricants and then conpressed into a core-tablet. A
di spersion or solution of an insulin secretagogue, a

EHEY%%%@&PYbSQ@e§O@@ﬂﬁﬂlnﬁ&ﬁYaﬁch%é%ﬂfﬂ éé@fé@é@@&ﬂe thus

Pol ysorbate 80) and additives such as binders in

éekxﬁﬂed( &k Y‘L@é/%‘?:)ed' Sy apHbat ed, Suefﬂéﬂd' g | ulf&ﬁ]uce the

ditives such exci pients. The r ting gra

?é%%.c§%%¥% AR o e R SRS fondy present

%Hygnggg ined as an outer |ayer and the above
escri ‘core-tabl et are conpressed to produce the
solid of the present

t t abl e
inven?? %Q%%atég?é S&ﬁ ¥n§%ﬁ?ﬁg§é%§lﬁ?zgﬁxﬁg Hilk8gadditives

t ddi tives s exci pients, the mxture is
e B kYR eB ey, PR h ik PHED' Sbopbnamantor wbidei srraved

of addi tives such as bindersl 8 épreferably pOV|doneL.
VAR 8oPdERETEEH Shatthutiomek cadfiiFhgedyr anahedsapanders

m xed with additives such as
(preferably povidone) in a solvent (e.g. water). The

resulting granules are mixed with additives such as
disintegrants and lubricants and then compressed into a
core-tablet.

A dispersion or solution of an insulin secretagogue, a

polyoxyethylene sorbitan fatty acid ester (preferably

Polysorbate 80) and additives such as binders in a solvent
(e.g. water) is granulated by spraying it on additives such
as excipients. The resulting granules are mixed with
additives such as disintegrants and lubricants to obtain
mixed powder.

The mixed powder thus obtained as an outer layer and
the above described core-tablet are compressed to produce
the solid preparation (a dry-coated tablet) of the present
invention.

7) After an insulin sensitizer is mixed with additives
such as excipients, the mixture is granulated while sprayed

with a dispersion or solution of additives such as binders
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di sintegrants and |ubricants and then conpressed into
a tablet. This tablet is coated with a film solution

wo@tooan4iossul i n secr et agogue, a pol yoxyet hyl enePGDIRR004015958

fatty acid ester (preferably Polysorbate 80), a
coating base and additives suglg as |ight-Dbl ocking
agents to produce the solid preparation (a fil mcoated
tabl et) of the present invention. Anong these
processes, the above 5) is preferred. A solid

?%FQ@éf%%PQ %%ﬁﬁ&@ﬁépyj&heaangfvéﬁtiS(@%%era%efm. The

e dissolution properties of an insulin sensitizer

204, a0; & Subkgnﬁiééet%g%guﬁmgéﬁﬁ %Rﬁﬁifi§§&1y19£§ t08ch as
SSO I N

excell'ent d utron property of ani1nsu

éf {Eéggggggsmhi%P hﬁb%g§g¥ﬁéﬁﬂ#h ggbgg:agéﬁégeggéédinto a

preparation contai ning a

i.ngl e actjve ingredient"”, AES lid preparation .
A thetag)&oeaie 5§32 FLoMekBer! dril FqHation of an
content uniformty of an ipsulin secretagogue, Between ,
Frg D1 S CERLagRuR 1o kel Yo VabREfeRe oforRatap) fatty acid
preparation_of the present invention, there is little
At i BFFFRIRLY ndR I FIRFE adfjue GonCeRitinthebase and
solid preparation of the present invention also has
YHOHCKYRP ageldy alsis) | ) 9hRdbeRAkbPYs agemdte redi egloduce the
efficacy.1 9 The solid preparation of the present
$oveht Poetag afrisher 48| yfidswldatqst epabdeiton edndibst i pgesent
of "a layer
invention.

Among these processes, the above 5) is preferred. A
solid preparation obtained by the above 5) is excellent in
the dissolution properties of an insulin sensitizer and an
insulin secretagogue, and specifically has the excellent
dissolution property of an insulin secretagogue which is
equivalent to that of "a solid preparation containing an
insulin secretagogue as a single active ingredient”. A
solid preparation obtained by the above 5) is also
excellent in the content uniformity of an insulin
secretagogue.

Between individual dosage units (e.g. tablets) of the
solid preparation of the present invention, there is little
variation in the insulin secretagogue content. The solid

preparation of the present invention also has good storage

stability and exhibits stable medical efficacy.
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containing an insulin sensitizer" and "a | ayer
containing an insulin secretagogue and a

w@ologoxyer hyl ene sorbitan fatty acid ester”. TPET/JP2a¢4015958

containing an insulin sensitizer" preferably further
contains excipients (e.g. lactgse) and binders (e.qg.
povi done) and further may contain disintegrants (e.gqg.
croscarnel |l ose sodium and | ubricants (e.g. nmagnesi um
stearate) . Wen the "layer containing an insulin

sensi 4y, eré'o;%)#‘f:ﬁair{%)ag%\g' e @S élalg's 2 daerft nglrniv%rr]ltion is

prepara i on excellent 1n ution

insuli ensitizer. fr aid.solid prepa i on, for,
BEEH P A ST AL S D YA o O7a Layer
disEolution aLterq{of an insulin,sensitjze

, and o

GRRF &I R hePE iS4 SURTtET 80k PR E djr'%%%JF ufPBhaining
attern (jn particular, the djssolution pattern in the |,
Bogi it of 'S0 AL | Gy bét wBe YORGEPadgRe S0Tbitan
dosage units of said solid preparation, is obtained.
ABLY naelneSkREI ti zer of the "layer containing an

insulin sensitizer" is preferably pioglitazone o
hydro@h@oriﬂéayeﬁhe CPRyRENERHt ai Ang aRSPA3BI i nsensitizer”
secretagogue and a pol yoxyethyl ene sorbitan fatty acid
eseéerabptef épabherf waHaimonesathslertbpilents (kagtose) and
| actose, crystalline2 O cellulose, or a mxture
biheden$) ahd.bdi ndepsvieéoge) and  further may contain
disintegrants (e.g. croscarmellose sodium) and lubricants
(e.g. magnesium stearate). When the "layer containing an
insulin sensitizer" contains povidone as a binder, a solid
preparation which is excellent in dissolution of an insulin
sensitizer from said solid preparation, for example, a
solid preparation which has a stable dissolution pattern of
an insulin sensitizer and wherein there 1is 1little
difference in the dissolution pattern (in particular, the
dissolution pattern in the beginning of the dissolution)
between individual dosage units of said solid preparation,
is obtained.

The insulin sensitizer of the "layer containing an
insulin sensitizer" is preferably pioglitazone
hydrochloride.

The "layer containing an insulin secretagogue and a

polyoxyethylene sorbitan fatty acid ester" preferably

further contains excipients (e.g. lactose, crystalline
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hi dr oxypropyl cel |l ul ose) and further may contain
di sintegrants (e.g. croscarnell ose sodiun) and

wo aimsiogent s (e. g. magnesi um stearate) . \Wien t PET/JP2a¢4015958

contai ning an insulin secretagogue and a

pol yoxyet hyl ene sorbitan fattysacid ester” contains
crystalline cellul ose as an excipient, a solid
preparation with increased hardness, for exanple, a
solid preparation which does not crack or chip when it

L& | t[gyé?t egjfht raa”%f{cfﬁPe ditfl@%@%% g[?éﬁfhm'eﬂiﬁ&&%gd’ (e.qg.

I'STobt al ned. e 1 nsuli n sécretagogu
ol.yoxyet hyl ene. sorbitan fat aci? ester of fhe .
B T R AP HEELRS ioul Thidecr e UEDHEE and'ay  contain
ol yoxyet hyl ene sorbitan fatt cid ester" are .
BPRt UG T en i e St Pty Lor fateagm) *dhd Lubricants
respectively. The above -nentjoned "soljd preparation,
Lont STPAGEEEUR ISk il nIRERal NS G YP S cReRLFSRIDT an
and a layer containing an insulin secretagogue and a
PorYbky eBRFIBLEISEHS (2R f at PP lyoiyeddydensg Sorbitan fatty
preferably a solid preparation (preferably a |ayered
pabfletytobl afpieblabyst EYabaleing. cghbuseppdas an excipient,
preparation of the present invention can be orally or
papehierprepanapiohsverbdinoraasndl batfinesexafiprecxample, a
mce, rats, rabbits, cats, dogs, bovines, horses,
sohkeéyprepahatbonbeligh atmbother syrgakeby. chip when it is
formulated, transferred, dispensed or administered, is
obtained.

The 1insulin secretagogue and the polyoxyethylene
sorbitan fatty acid ester of the "layer containing an
insulin secretagogue and a polyoxyethylene sorbitan fatty
acid ester" are preferably glimepiride and Polysorbate 80,
respectively.

The above-mentioned "solid preparation consisting of a
layer containing an insulin sensitizer and a layer
containing an insulin secretagogue and a polyoxyethylene
sorbitan fatty acid ester” is preferably a solid

preparation (preferably a layered tablet) obtained by the

above 5).

The solid preparation of the present invention can be
orally or parenterally administered to mammals (for example,

mice, rats, rabbits, cats, dogs, bovines, horses, monkeys,



The solid preparation of the present invention is

useful as a preventing and treating agent for, for
we@sphos2 di abetes (e.g., type 1 diabetes, typRCRIP2004/015958

di abet es, gestational diabetes, etc.), hyperlipema

(e.g., hypertriglyceridena, hypercholesterolen a,

hypo -high density |ipoprotei nem a, postprandi al

hyperlipenm a, etc.), inpaired glucose tolerance (IGI),

di abetic conplications [e.g., neuropathy, nephropathy,

[hyAcRRLAY, Rh26PALy TRCLoang) opalhy. ost copenia

rosnmolar ¢ éctions (e.qg.
respi tor tract infection nary tract .ion,
o5 HBLOLY) L aCk b AL SFL LA, fUL LR Y LLRE! | LOLERL LA
i nfection, |nfer|o ect etc di ab
baRgRONSS aePsgvsﬂﬁangheﬁgc §ﬁ§%legragﬁs JSEbrafor example,
di sorder, peripheral od C|rcul tion_disord
eiabptesnési ys BgP%o o 08Pgtegac gyﬁaZ(GlGEeEeSr
cancerous cachexi a, tubercul ous cachexia, diabetic
gaghakianahefvpachre  caEReki ahVBRAGEPFROBat R 6 -
cachexia, infectious cachexia, or AIDS -induced
bHphekkaylyceaidoni pyehyPRyphpilentrsn lepoby chyppchigh
ovary syndrone, renal diseases (e.g., diabetic
dephibpal hpppgbbeenandrepheretbsandiedehibesdivrendins, etc. ),
nephroti c syndrone, hypertensive nephrosclerosis,
endasradegienabkedisdasenceet(EGY) , nusebklicdystipdplptions
nyocardi al infarction, angina pectoris,
@etgb;oma&cupathgysnéﬁhrobatgy, cetehoabthyf acethaact,
cerebral stroke) , insulin resistant2 2
macroangiopathy, osteopenia, diabetic hyperosmolar coma,
infections (e.g., respiratory tract infection, urinary
tract infection, alimentary canal infection, dermal soft
tissue infection, inferior limb infection, etc.), diabetic
gangrene, xerostomia, hypacusis, cerebrovascular disorder,
peripheral blood circulation disorder, etc.], obesity,
osteoporosis, cachexia (e.g., cancerous cachexia,
tuberculous cachexia, diabetic cachexia, hemopathic
cachexia, endocrinopathic cachexia, infectious cachexia, or
AIDS-induced cachexia), fatty liver, hypertension,
polycystic ovary syndrome, renal diseases (e.g., diabetic
nephropathy, glomerulonephritis, glomerulosclerosis,
nephrotic syndrome, hypertensive nephrosclerosis, end-stage
renal diseases, etc.), muscular dystrophy, myocardial

infarction, angina pectoris, cerebrovascular disorder (e.g.,

cerebral infarction, cerebral stroke), insulin resistant
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syndrone, syndrome X , dysi etabolic syndrone,

hyperi nsul i nem a, hyperinsulinem -induced sensory
wale@sndmws? tunors (e.g., |eukem a, breast cancP€T/JP2004/015958

prostate cancer, skin cancer, etc.), irritable bowel

syndrone, acute/chronic diarrhea, inflammtory

di seases [e.g., Alzheiner's disease, chronic

rheumatoid arthritis, spondylitis deformans, arthritis

def ormans, | unbago, gout, postoperative or traumatic

S HdATE! | Ahashid b Ny R alol A ShAYOELLT S,

cystitis, Hepatitis (including non coholic fatty

HERALAL ) nedE TRAL L RADCTEA1 Ll A4 ATRIGEY di sorder,

nic di sease, ulcerative coll S, € VI SC

| d . arterj | ' . 0.
BESIL Y| SXP By B, A WEILOEL0RLS (e cqnor,
B R oo b e S (R VP GUaiey Jastie/ chronic

{e.ﬂ., secondar revention of cardiovascul ar events,
hga, Gt SIS aftr 9 mhifbh 2h o' s disease,

rogression in these diseases (e.g., inhibition of the
st e TS AT o g1 u COR b e e frmans,
di abetes, or_inhibition of the progression to
agihard tdst Idafesiman sy diwhade Erdtente)stoperiisevaforn he
solid preparation of the present invention may be an
e laridwimafdsed @wedn dinwulnensdisia,i zdrammbirn s,
insulin secretagogue contained in said solid
qwsd@dristi drepzatdtis (including non-alcoholic fatty
hepatitis), pneumonia, pancreatitis, inflammatory colonic
disease, ulcerative colitis, etc.], visceral obesity
syndrome, or arteriosclerosis (e.g., atherosclerosis, etc.).
The solid preparation of the present invention is also
useful for secondary prevention of the above-mentioned
various diseases (e.g., secondary prevention of
cardiovascular events such as myocardial infarction) and
inhibition of progression in these diseases (e.q.,
inhibition of the progression from impaired glucose

tolerance to diabetes, or inhibition of the progression to

arteriosclerosis in diabetic patients).

A dose of the solid preparation of the present
invention may be an effective amount based on an insulin
sensitizer and an insulin secretagogue contained in said

solid preparation.
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The effective anbunt of an insulin sensitizer is
usually 0.01 to 500 ng/day, preferably 0.1 to 100

worgvodayoper adult (60 kg body weight) . In thePCH$E2004/015958

where the insulin sensitizer is pioglitazone

hydrochl oride, the effective ggount of pioglitazone
hydrochloride is usually 7.5 to 60 ng/day, preferably
15 to 60 ny/day per adult (60 kg body weight) . In the
case where the insulin sensitizer is rosiglitazone

mal e t t_of . gl i - eaLe
.s ey 1§ To 05 HRyITE af AT By fERRIEL PR TR
g ht T ffec n
P#nsuéfﬂt%e%%%%/@%% et ofol 18 gth e
/da ra to 5 / da er adult (60 k .
Eg%%ly lghF§§ rg?% "&%Js% g?e t%epl nsul in ( °
secre ue is a_sul fonyl urea ent referabl
gllne%?ggﬁ% S?rﬁ?%ﬁ?é€¥$vﬁn% h 5%¢f ohyl urea
age é referabl inmepiride) is usuall 0.1 to 100
@aly %Fql 1eptdey n@?%a@fﬁ%?tjaﬂ%l Pt Kyt
body melght) The solid preparation of the present
RIREht F RS R of e ke phefesadl Ly ohce be eWiBe/ day,
day, nore preferably once a day to the above-nentioned

megiar ab 1 Pak R i el & ing/daie por i adplepasatkonbody tmeight) .

present invention is preferably adm nistered once
bef orlen btleakfazse where the insulin sensitizer is

rosiglitazone maleate, the effective amount of
rosiglitazone maleate is usually 1 to 12 mg/day, preferably
2 to 8 mg/day per adult (60 kg body weight).

The effective amount of an insulin secretagogue is
usually 0.01 to 10000 mg/day, preferably 0.1 to 5000 mg/day
per adult (60 kg body weight).

In the case where the insulin secretagogue is a
sulfonylurea agent (preferably glimepiride), the effective
amount of a sulfonylurea agent (preferably glimepiride) is
usually 0.1 to 100 mg/day, preferably 1 to 10 mg/day per
adult (60 kg body weight).

The solid preparation of the present invention is
administered preferably once or twice a day, more
preferably once a day to the above-mentioned mammals.
Particularly, the solid ©preparation of the present
invention is preferably administered once before breakfast

to the mammals.
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to the mammual s. 24 The solid preparation of the present
invention is preferably a solid preparation containing

w@r@glitezone hydrochl oride and glinepiride, nPCEJIP2004/015958

preferably a tablet (preferably a | ayered tablet)
contai ning 30 g of pioglitazong hydrochloride and 2 ny
of glinepiride, a tablet (preferably a | ayered tablet)
contai ning 30 ng of pioglitazone hydrochloride and 4
ng of glinepiride, a tablet (preferably a | ayered

T o1 o ot 1o o108 et “Torer aod'
o5 shlccoeyd B8 ffyme o PLeo therage il ablatiden <o

' f : j [ : sed.in.
BECRLNLET £ HOSLE' PR LINEDh. TP RS b aone
I ; sel ected. fr
PABLERLLL 218" SOPCATL RN S0l BRl AL Gy o cabaer
' ts, h l i ia-t ti ents,
Bt ehh P s T bbesr Dy i ugs-oni Uhbis 3Ag ™o of
e bt ST ar TGN e nettbndl o8 aPipr RaTgPizide, a
ol geptides, anti bodi es, vaccines or the |ike, Two or
tﬁ%@ﬁ bf (Preserablivé corppehent Sakdetde Foxediatnan30 mg of
appropriate proportion for use. The diabetic treatin
Rifeht starRreddyHgh i prdparaitd orfs (e gof agilpmepiride, a

-derived insulin preparations extracted from bovi ne or
‘sl ket pdpeeéasabhinen lagereéd tablet) containing 45 mg of

pioglitazone hydrochloride and 4 mg of glimepiride, or the

like.

The solid preparation of the present invention may be
used in combination with one or more drugs (hereinafter
referred to as concomitant drugs) selected from diabetic
treating agents, diabetic complication treating agents,
hyperlipemia treating agents, hypotensive drugs, anti-
obesity drugs, diuretics and antithrombotic drugs. These
active components may be low-molecular compounds or
macromolecular protein, polypeptides, antibodies, vaccines
or the like. Two or more of these active components may be
mixed at an appropriate proportion for use.

The diabetic treating agents include insulin
preparations (e.g., animal-derived insulin preparations
extracted from bovine or swine pancreas; human insulin

preparations which are synthesized with genetic engineering



preparations which are synthesized with genetic
engi neering2 5 using Escherichia coli or yeast;
WO e@aloir¥6zi nc; protam ne insulin zinc; insulinPCT/JP2004/015958

fragments or derivatives (for exanple, INS- ) etc.),

a- gl ucosi dase inhibitors (e.g.s voglibose, acarbose,
mglitol, emglitate, etc.), biguanide agents [e.g.,
phenform n, metformn, buformn, or their salts (e.qg.
hydr ochl ori de, fumarate, su00|nate) et c.

L S

TS—O 1 etc. on| & Cld31624§ SR—g% 1
ik Pho *hEndy ReBPE8 BESohGnls 87 AR g4 0% exampLe,
40140 etc.), I|n agoni sts (e.g pram intide

Bey) @h%sbho@yG%E?ﬂélﬁﬁégphahaéétpﬁﬁu6ﬁtars veggibose,
sodi um vanadat e, e g iconeogene5|s i nhibitors
%%aﬁbosﬁry%b@%ht%os%‘ﬂb Y1586 nfRfF6it or 819YpUEEGeREeRES

hosphat ase i nhibitors, glucagon antagonists, etc.)
%dgun1P@?UE@%@lﬁotm%hgﬁém%@r ?B@EEN}nrnﬁFth@iﬁ salts

§e g., T- 1095 etc.), b- hydroxyster0|ddehydrogenase

&hy bi tbv@r@@h@orlw fenagyteadppenadeefa) or ehgohi st s
thereof, IKK inhibitors (e.g., A S2868) , leptin
@bpsptidylyepthﬁaaeiﬁ@ agbhb$tossnﬁeogtatNﬁPrQEépﬁaB, PT~
agoni sts (e.g., conpounds described in W01/ 25228,
V60 3/ K220BrpWIRS/ 44RRP137 WOB8LA6885p0and1 W08, B2738)c. ), B3 |
gl ucoki nase activators (e.g., Ro- 28-1675) and the
dtkeisfThe (di gbet Co-8DEPLBLasReAsbL ah, NYLaAGEABS7, SB-226552,
i ncl ude
AJ-9677, BMS-196085, AZ-40140, etc.), amylin agonists (e.g.,
pramlintide etc.), phosphotyrosine phosphatase inhibitors
(e.g., sodium vanadate etc.), glyconeogenesis inhibitors
(e.g., glycogen phosphorylase inhibitors, glucose-6-
phosphatase inhibitors, glucagon antagonists, etc.),
sodium~-glucose cotransporter (SGLUT) inhibitors (e.g., T-
1095 etc.), 1l1B-hydroxysteroiddehydrogenase inhibitors
(e.g., BVT-3498), adiponectin or agonists thereof, IKK
inhibitors (e.g., AS-2868), leptin sensitivity-improving
agents, somatostatin receptor agonists (e.g., compounds
described in W001/25228, W003/42204, W098/44921, W098/45285,
and W099/22735), glucokinase activators (e.g., Ro-28-1675)
and the like.

The diabetic complication treating agents include

aldose reductase inhibitors (e.g., tolrestat, epalrestat,

zenarestat, zopolrestat, minalrestat, fidarestat (SNK-860),
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al dose reductase inhibitors (e.g., tolrestat,
epal restat, zenarestat, zopolrestat, m nalrestat,

wo c@aewsnt (SNK-860) ,2 6 CT-112, etc.), neurPCT/ofP0042015958

factors (e.g., NGF, NT- 3, BDNF, etc.), neurotrophic
factor production/secretion pprgnotors [e.g.,
neur ot r ophi n producti on/ secretion pronotors descri bed
in W01/ 14372, for exanple, 4- (4-chlorophenyl) - 2-
(2-methyl -1 -imdazolyl) -5- (3- (2-

f X e , i nhihi tors
B P IS L B iR Maft ettty SRy M movr,
[;nhi bi t . 9 piagedi ne i ratpoxat hin
Hneacirirt i Tronrnd (R ba B e 058 thfgmorors
- 711, pyridorin ridoxam ne etc. reactive oxygen
(dongtr b n By R Ret s B dote s L S hidaPoYe

asodj lators (e i apride, nexiletine, etc.),

SR R T @%%ﬂ/p%!ﬁ%goﬁ%t%xi@ e, #r We3gobyrorhgpyl) -2+
apoptosis signal re ulatiﬂg ki nase - (ASK-1)

4D R BY L~ Hehed Yiperd 3 t%=eating agents incl ude

HMG - CoA reductase inhibitors (e.g., pravastatin,

g TRARSPRED Y | RERRY Bt R 2t oF Vot al i nbKE | inhathhtens (e-9g.,
lipantil, cerivastatin, itavastatin (pitavastatin) ,
TExeRbstaty i BBy USx) (lo¥-3hebdlbatts- [ sodEmshlibstors
calciumsalts, etc.) etc.), fibrate conpounds (e.qg.,

tenzaf i BR44, heohopedites, pirdidateincirof i brat e,
clinofibrate, clofibrate, clofibric acid, etofibrate,

drenod a Yl gt s zgeidn Bsxomide (ALT766), EX0-226, ALT-711,
pyridorin, pyridoxamine etc.), reactive oxygen scavengers
(e.g., thioctic acid etc.), cerebral vasodilators (e.g.,
tiapride, mexiletine, etc.), somatostatin receptor agonists
(e.g., BIM23190), and apoptosis signal regulating kinase-1

(ASK-1) inhibitors.

The hyperlipemia treating agents include HMG-CoA
reductase inhibitors (e.g., pravastatin, simvastatin,
lovastatin, atorvastatin, fluvastatin, lipantil,
cerivastatin, itavastatin (pitavastatin), rosuvastatin (ZD-
4522) or their salts (sodium salts, calcium salts, etc.)
etc.), fibrate compounds (e.g., benzafibrate, beclobrate,
binifibrate, ciprofibrate, clinofibrate, clofibrate,
clofibric acid, etofibrate, fenofibrate, gemfibrozil,
nicofibrate, pirifibrate, ronifibrate, simfibrate,

theofibrate, etc.), squalene synthase inhibitors (e.g., the
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ni cofibrate, pirifibrate, ronifibrate, sinfibrate,
theofibrate, etc.), squal ene synthase inhibitors

W@ 2008/04196he2 7 conpounds described in WO7/ 102PdT1/J#2004/015958

exanple, 1-[[(3R, 5S)- 1- (3-acetoxy- 2,

- di met hyl propyl ) 7--chloro-5-62, 3 di net hoxyphenyl) -
20x-0 - , , , -tetrahydro - 4, - benzoxazepine - 3y-I]
acetyl] piperidine - 4a-cetic acid, etc.), ACAT
inhibitors (e.g., Avasim be, Eflucimbe, etc.), anion

5?%5@%&6%%%%% °\ SPUETLY S0 le, 11 on,
Purai tadyeebosriz, St GIRREREYEl C7y BRRES RE P s,
%ﬁ;ﬂ%&iﬁ%ﬁﬁ}?%&i £y % Bt SpFPFE: ﬁxérar)% rertine

e aBiats S L T Do TSP B et v,
A oo s i PTS ER anton
c20huhiRyes | bro Azl 0dBeL 8TV EaREDBXGEFS) acbERbuCO1,
satinloesobbirolal e it el sl i, e
&ERY152c08hp86TATte N Phytddtertt. X¢. gl pnsdiyneeand) t hg-

i ke. The anti-obesity drugs include anti -obesi ty
drygsnalf i agcop, thrdcener Bikeervous system [e. g.

dexf enf | uram ne,

The hypotensive drugs include angiotensin converting
enzyme inhibitors (e.g., captopril, enalapril, delapril,
etc.), angilotensin II antagonists (e.g., candesartan,
cilexetil, losartan, eprosartan, valsartan, telmisartan,
irbesartan, tasosartan, olmesartan medoxomil, 1-[[2'-(2,5~
dihydro-5-oxo-4H-1,2, 4-oxadiazol-3-yl)biphenyl-4-
yllmethyl]-2-ethoxy-1H-benzimidazole-7-carboxylic acid,
etc.), calcium antagonists (e.g., manidipine, nifedipine,
nicardipine, amlodipine, efonidipine, etc.), potassium

channel openers (e.g., levcromakalim, L-27152, AL 0671,

NIP-121, etc.), clonidine and the like.

The anti-obesity drugs include anti-obesity drugs
acting on the central nervous system [e.g., dexfenfluramine,
fenfluramine, phentermine, sibutramine, amphepramone,

dexanphetamine, mazindol, phenylpropanolamine, clobenzorex;
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fenfl uram ne, phenterm ne, sibutram ne, anphepranone,

dexanphet am ne, mazi ndol, phenyl propanol am ne,
w@hb@benwer ex; 2 8 MCH receptor antagoni sts (e. gPCT/JP2004/015958

SB- 568849, SNAP -7941, conpounds described in

W01/ 82925 and W01/ 87834) etc,g; neuropeptide Y

antagoni sts (e.g., CP-422935) ; cannabinoid receptor

antagonists (e.g., SR - 141716, SR-147778) ; ghrelin

ant agoni sts; -hydroxyst eroi ddehydrogenase i nhibitors

%@ngecégﬁbr3§8§£gﬁﬁ5§5%2 Bagcre§%3%6%b8§3esN§E'Qbﬁﬁrs

st at oni &t

TRRGIAE A TrbRe0 101006155 251 h?sﬁséi?ézgsﬁ ete.
PAREEPe Eat or YanEaGPat teokPnin nbbaf é@%gbi‘“ca RaSinoid
(el Lot syt ehe foxe: WL AL

xant hi ne deriyvatives sodium salicyl ate,
FREBEPBRT R %%@c$ﬁﬁ¥%%¥?E?F%%@d?hﬁéb@aﬁﬂﬁée ¢phipitors
thi azi de_agents (e.g.,_ ethiazide, cyclopenthiazide,

{?r%hl0$W¥ﬁ$ﬁ%§ldeetﬁybro@ﬁﬂ@¥@@hl@zl@ﬁase inhibitors (e.g.,
hydr of | unet hi azi de, benzyl hydr ochl or ot hi azi de,
pehistat zi AEL-P6L yebeayi dB3 agdthystot heagi deGLeBL6243, SR-
anti -al dosterone drugs (e.g., spironol actone,

P9 ohhtRr dWe; TE@t307), 2RArbDADPE2 anhydpate, i RMELLO6D8S, AZ-
(e.g., acetazolamde, etc.), chlorobenzenesul fonam de
40148, (etg.) , gpridati sooeecteds use dg, , | hdapan) deENTF
etc.), azosen1de i sosor bi de,

(ciliary neurotrophic factors), etc.), cholecystokinin
agonists (e.g., lintitript, FPL-15849, etc.), feeding
inhibitors (e.g., P-57) and the like.

The diuretics include xanthine derivatives (e.q.,
sodium salicylate theobromine, calcium salicylate
theobromine, etc.), thiazide agents (e.g., ethiazide,
cyclopenthiazide, trichlormethiazide, hydrochlorothiazide,
hydroflumethiazide, benzylhydrochlorothiazide, penflutizide,
polythiazide, methyclothiazide, etc.), anti-aldosterone
drugs (e.g., spironolactone, triamterene, etc.), carbonic
anhydrase inhibitors (e.g., acetazolamide, etc.),
chlorobenzenesulfonamide drugs (e.g., chlorthalidone,
mefruside, indapamide, etc.), azosemide, isosorbide,
etacrynic acid, piretanide, bumetanide and furosemide.

The antithrombotic drugs include heparin (e.g.,

heparin sodium, heparin calcium, dalteparin sodium, etc.),
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etacrynic acid, piretanide, bunetani de and furosem de.
The antithronbotic drugs include heparin (e.g.,

whepaniresodi um heparin cal cium dalteparin spdi/aRm004/015958

etc.),2 9 warfarin (e.g., warfarin potassiumetc.),
anti-thronbin agents (e.g., aknagatroban etc.),

t hronbol ytic agents (e.g., urokinase, tisokinase,

al tepl ase, natepl ase, nontepl ase, paniteplase, etc.),
pl atel et aggregation inhibitors (e.g., ticlopidine

PUPEOETA OTL 08, Shrtarh 05L820Lun LEX,) | CORRRERLALSDIn

ber aprost so m and sar pogrel a ydrochl ori

I, k he tim dmnistration o he sol

S als o or it ae Brdeal S Bre PorOEREL e 6 Rrtante -

rug.is_ not_linmted and ey, may be adm ni stered
‘g%‘?]’%gﬁfe%%%'ou%ﬂr?/ol&rn%?%t%ﬁﬁ%ﬁeﬁS%{q R3CCRf £8P naPPREEYLage,
singl e dosage formcontaining the solid preparation of
SRR T b2l onlthel el Riere T hben S oBLhayoRe (o-g,
admjnistered to a subject. A dose of_ a concom tant
PR e ReT R BhIt oR Fat bl yobheekaenlt hethyl
clinical dose. The conbination ratio between the solid
TR R e ofPe P P €5 evR A1 1y eand ovpapeigre Eakeoni t ant
drug can be sel ected gﬁg@gpriately depending on a

ydjedhlanide anhi Hist an administration route,
di sease to be treated, synptons and a conbi nati on of
drugs. In the case where a subject to be adm ni stered
is a human, 0.01 to 100 parts by weight of a

The timing of administration of the solid preparation
of the present invention and a concomitant drug is not
limited and they may be administered simultaneously or at
staggered times. Alternatively, a single dosage form
containing the solid preparation of the present invention
and a concomitant drug may be administered to a subject.

A dose of a concomitant drug can be selected
appropriately based on the clinical dose. The combination
ratio between the soiid preparation of the present
invention and a concomitant drug can be selected
appropriately depending on a subject to be administered, an
administration route, disease to be treated, symptoms and a
combination of drugs. In the case where a subject to be
administered is a human, 0.01 to 100 parts by weight of a
concomitant drug may be used per 1 part by weight of the

solid preparation.

Thus, by using a concomitant drug, superior effects
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concom tant drug may be used per 1 part by wei ght of

the solid preparation. Thus, by using a concomtant
waleuwg/o4®eperior effects3 0 such as 1) enhancePlCHIR0GHE 5958

of the solid preparation of the present invention and

a concomtant drug (synergistig action of the drugs) ,

2) reduced doses of the solid preparation of the

present invention or a concomtant drug (reduction in

doses conpared with those when they are adm nistered

L0 hvégu?z Qﬂgeﬁ)a?EQHBSd §d¥ﬁésgoi e%&%g%&a%?%n of the

soli1d pre ara Ion of € present Fnvent

t ug..C obt rei nafter
POSENT PRbeftiSn aney sog%ﬁf?ﬁ%?e PRbfe sFhertftic
referenc eri ntal | es |ch
SEEERETSE %ﬁgﬁégﬂBg? 251 T ERBCHHoBaRES: Ry omRPoRoLER
the fol]|owin , oducts, that neet the
Bﬁﬁﬁﬁjé@tl?’ﬂagﬁa%gﬁo%ﬁs?g%hlEHF{lFbﬁnoPrJépéﬁé‘§8mtant drug
Phar maceuti cal Excipients 2003 were used as vari ous
éH%@F??é@nshEhda§eﬁaEP@Eéreﬁyﬂ%BRtheﬁ?lH@?PUFB§§ are
croscarnel | ose sodi um nagnesium stearate, crystalline
é@@¥@+@E@rgﬁdlnﬂnyééubé@é 8@ndE§hnﬁEéu$e® pAEpreedeffects

g) was di spersed and suspended in a solution (150
gf bhehyql@dyprepyraéubnl©§etbé Brgyenh wavention and a

concomitant drug can be obtained.

Hereinafter, the present invention will be explained
in detail with reference to Examples and Experimental
Examples which are not intended to limit the present
invention.

In the following Examples, products that meet the
Japanese Pharmacopoeia 1l4th Edition or Japanese
Pharmaceutical Excipients 2003 were used as various
additives such as lactose, hydroxypropylcellulose,
croscarmellose sodium, magnesium stearate, crystalline

cellulose and Polysorbate 80.

Example 1

Glimepiride (10 g) was dispersed and suspended in a
solution (150 g) of hydroxypropylcellulose (7.5 g) in water
and then mixed with Polysorbate 80 (1.5 g). The resulting

mixture solution was granulated by spraying it on a mixture
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and then m xed with Polysorbate 80 (1.5 g). The

resulting m xture solution was granul ated by spraying
WO toos46m xt ured 1 of pioglitazone hydrochl or PABIP2004/015958

(82.65 g) and lactose (179.35 g) in a fluid bed

granul ator (LAB-1, manufactur by Powex Corp.). To a

part (28.1 g) of the granul es thus obtained,

croscarnel |l ose sodium (1.8 g) and nagnesi um st earate
(0.1 g) were added and m xed. The resulting m xture

e et A T

(979.35

t k t Shi

oh 88 A A . BR e SrallRlR B Y P %ugmgﬁf Porex
' d d | ut

Bl otamnd o e“@e%d(;“@agse e300 g v
ith P I bat Q Th |t t

EPaER EREMAGS By SiTated byf sl agPio ARSI Bbesfave (0.1
L in a f|UId bed granulator (LAB- , —manufactured bY

Powr'execadiod t andbidrsdgr antiesresHL ALABngixture (120

glimepiride. A mxture of pioglitazone hydrochloride

(82, 69MgFesRed &t 03e febIGER g PIRSsErangfated whi £B°

sprayed with a solution (150 g) of

ng)

(7.0

twydlr Dkyipr DpyédevithobevéTed gilgeh wairg Antagkhphd (Red50 kN,

granul ator (LAB- , manufactured by Powex Corp.)

to

oatafacyeandl by 8bmhadniingoppoyl tbagbheihydr bebletki.de

ihe

Example 2

The granul es (14.05 g) containing glinmepiride and

Glimepiride (10 g) was dispersed and suspended in a

solution (150 g) of hydroxypropylcellulose (7.5 g)

in water

and then mixed with Polysorbate 80 (1.5 g). The resulting

mixture solution was granulated by spraying it on lactose

(272 g) in a fluid bed granulator (LAB-1, manufactured by

Powrex Corp.) to obtain granules containing glimepiride.

A mixture of pioglitazone hydrochloride (82.65 g)

and

lactose (190.85 g) was granulated while sprayed with a

solution (150 g) of hydroxypropylcellulose (7.5 g)

in water

in a fluid bed granulator (LAB-1, manufactured by Powrex

Corp.) to obtain granules containing

hydrochloride.

pioglitazone

The granules (14.05 g) containing glimepiride and the

granules (14.05 g) containing pioglitazone hydrochloride

were mixed together with croscarmellose sodium

(1.8 g)

and
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granul es (14.05 g) containing pioglitazone
hydr ochl ori de were m xed together with croscarnell ose

waodsomotd. 8 g) and32 nagnesi um stearate (0.1 POT/JPRoet/015958

m xture thus obtained (240 ng) was conpressed at a
tableting pressure of 1.0 t/cn® (8.5 mf flat -faced
w th bevel ed edge) using Autograph (AG 50 kN,
manuf act ured by Shimadzu Corp.) to obtain a tablet.
Exanple 3 @inepiride (12 g) was di spersed and

j utho 80 of - .
%%”?%53‘21?0%‘3?%??5 ggéﬂ(é}g) BheOhixture thus obtained (240

h o Pal ysor.hat olution (10 2
1,30, Polerae 18K B0 ot A0S UL L 101 0 v/
in a fluid bed

raying j n_| ac ose5§§§6.4
DRl o Lo EAge S5 DERGh Aorte 1A bsmai S Car pufoaTerh (G-

r{..(22.94 % of Bﬁ¥g anul es thus oFt i ned, .
8 obtantunt edee Seat Jfy (30 g5u oo al | Fredtbrial askablet.
(10.81 g) and magnesi um stearate (0.12 g) were added
and m xed to obtain m xed powder containing

| i mepiride. The m xed powder containing glinmepiride

P Bt 3i ned (120 ngy) and mixed powder (120 ng)
obt ai ned by,njxing the granules (28.1 g) containing '
pi ogl Gt EBIPETRYRr d&RI of)i deasbdisped siedl BxadpbusRended in a
croscarnel |l ose sodium (1.8 g) and nmagnesi um st ear ate
goL Ut Pn wéi 8 Oc anprads sevidroxypyerglaeltulabtet(Png) in water
pressure of 1.0 t/cn (8.5 nmnf flat-faced with bevel ed
adfefhemi ngxadt vgihphn( AGuedisk N, 8 4rainif wat etk b§0 solution
(10 qg). The resulting mixture solution was granulated by
spraying it on lactose (206.4 g) in a fluid bed granulator
(LAB-1, manufactured by Powrex Corp.). To a part (22.94 g)
of the granules thus obtained, croscarmellose sodium (2.16
g), crystalline cellulose (10.81 g) and magnesium stearate
(0.12 g) were added and mixed to obtain mixed powder
containing glimepiride.

The mixed powder containing glimepiride thus obtained

(120 mg) and mixed powder (120 mg) obtained by mixing the
granules (28.1 ¢g) containing pioglitazone hydrochloride
obtained in Example 2 with croscarmellose sodium (1.8 gq)
and magnesium stearate (0.1 g) were compressed in layers at
a tableting pressure of 1.0 t/cm® (8.5 mmd flat-faced with
beveled edge) using Autograph (AG-50 kN, manufactured by

Shimadzu Corp.) to obtain a layered tablet.



Shi madzu Corp.) to obtain a layered tablet.33 Exanple
4 dinmepiride (40 g) was dispersed and suspended in a
wa@odoanis2 (900 g) of hydroxypropyl cel |l ul ose (4BCTYP2004/015958

water and then mxed with an aqueous 20% Pol ysorbate

80 solution (45 g). The resul zng mi xture sol ution was
granul ated by spraying it on a mxture of |actose
(1052 g) and crystalline cellulose (360 g) in a fluid

bed granul ator (MP-10, manufactured by Powrex Corp.)-
Ahisc0eanul ati on was perfornmed in 7 batches and the
resulting granules were m xed. To a part (9370.7 g) of

the geandbss-ihus ob g@ge‘?ﬁgf 3 %&f‘ége'd °§r§%§%§‘rﬂ%@n 8% in »

g) crystalline cellul and mag _ _
SRR PRy o T R B st (22 "o 18 water
AR ECEIRar BRI 68 mAeroR o3 ks by S at wa® ghppaution
TEE U PSR IR R St b
by Powr ex rp.) . This, granul ation was perfornmed in 7

THERI and Tt h&Tr el Mt YranuPEs wecEosiexed 10F2 a g)  and
part (11147.6 %) of the granul es thus obtained,
skt here oseldgdrsm (4080 gp) anth megnbiish Steslar atenulator

46. 4 g) were added and nmixed to obtain m xed powder
Hini Agnpifegtiradory hjdvwoehl sidme. ) . This granulation

was performed in 7 batches and the resulting granules were
mixed. To a part (9370.7 g) of the granules thus obtained,
croscarmellose sodium (672 g), crystalline cellulose (1120
g) and magnesium stearate (37.3 g) were added and mixed to
obtain mixed powder containing glimepiride.

A mixture of pioglitazone hydrochloride (496 g),
lactose (1072 g¢g) and croscarmellose sodium (108 g) was
granulated while sprayed with a solution (540 g) of
povidone (54 g) in water in a fluid bed granulator (MP-10,
manufactured by Powrex Corp.). This granulation was
performed in 7 batches and the resulting granules were
mixed. To a part (11147.6 g) of the granules thus obtained,
croscarmellose sodium (406 g) and magnesium stearate (46.4
g) were added and mixed to obtain mixed powder containing
rioglitazone hydrochloride.

The mixed powder (90 mg) containing glimepiride and

the mixed powder (120 mg) containing pioglitazone
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The m xed powder (90 ng) containing glinepiride and
the m xed powder (120 ng) containing pioglitazone3 4

why@soetbnri de t hus obtai ned were conpressed i PCT/aB2004015958

at a tableting pressure of 5.5 kN punch (8.0 tf convex
-faced) using a rotary tabletiyyg machine (AQUARIUS
0512LD2AX, manufactured by Ki kusui Seisakusho Ltd.) to
obtain a | ayered tablet containing 30 rag of
pioglitazone hydrochloride and 2 g of glinepiride per

I T 8 containin
?%é%r%?%%agngh?ﬁeg%tx@é i ﬁf%‘%r it filghe at a
ttazone hydrochrg dg ggtalne e 4 were
E%Hg? SR8qPrRssRyEr Ot 2 a0t &Y erps: pr dﬁé ofopvgx-faced)
KN/ punch ( f aced usrng rota
SaHREL | Ao RACAFHe CARLAMLTE 0B15PBBRX ng%ur@élewmf
Ki kusui , Sei sakusho_Ltd.).to_obtain a Ia ered t abl e
%%HPSFﬁFHﬁe 0 RY ofThregtit SsomakRyRPochES: dethdol@taln a
of glinepiride per tablet. Exanple 6 The m xed
b%%ﬂ@? ( 186R45t conearhRABLBFI mepPr i d&Jandofhe Bigeditazone
powder (180 ng) containing pioglitazone hydrochloride
bydapaedoradexangl ¢ BIwefegtonpréssad pPar| tgeletat a
tabl eting pressure of 7.6 kN punch (9.5 mf flat
-faced with bevel ed edge) using a rotary tableting
machi ne (AQUARI US 0512LD2AX, manufactured by Ki kusu
Example 5
The mixed powder (180 mg) containing glimepiride and
the mixed powder (120 mg) containing pioglitazone
hydrochloride obtained in Example 4 were compressed in
layers at a tableting pressure of 7.8 kN/punch (9.0 mmd
convex-faced) using a rotary tableting machine (AQUARIUS
0512LD2AX, manufactured by Kikusui Seisakusho Ltd.) to

obtain a layered tablet containing 30 mg of pioglitazone

hydrochloride and 4 mg of glimepiride per tablet.

Example 6

The mixed powder (180 mg) containing glimepiride and
the mixed powder (180 mg) containing pioglitazone
hydrochloride obtained in Example 4 were compressed in
layers at a tableting pressure of 7.6 kN/punch (9.5 mm
flat-faced with beveled edge) wusing a rotary tableting
machine (AQUARIUS 0512LD2AX, manufactured by Kikusui

Seisakusho Ltd.) to obtain a layered tablet containing 45
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Sei sakusho Ltd.) to obtain a |ayered tablet containing
4535 g of pioglitazone hydrochl oride and 4 g of

w@bkiosopios: de per tablet. Conparative Exanpl e PCT/JP2004/015958

GAinepiride (12 g) was dispersed and suspended in a
solution (180 g) of hydroxypraugylcellulose (9 g) in
water. The resulting m xture sol ution was granul at ed
by spraying it on lactose (208.2 g) in a fluid bed
granul ator (LAB- , manufactured by Powex Corp.). To a

r : h fhus._gbt ai ned, . .
B S arna oo St Ui E PR B LR, 3| B 8% updpepivie
é&g.ggbggtand magnesi um stearate (0.12 g) were added

nd m xed fo obtain m xed powder containi ng
glinmepiride. The m xed powder containing glinmepiride
t hus obtained (120 ng) and m xed powder (120 ny)

btaineg.b% Eixing t he granul es containi ng
PP ¢ azdhe™h§BP b8 hl ori de obtai ned in Exanple 2 (28.1

g) mﬁih croscarnel | ose sodium (1.8 g). and nmagnesium_
st ear Gt HEDL LGS Were TonpRressEdnar ey eprdapugpended in a
tabl eting gressure of 1.0 t/cm2 (8.5 nf flat -faced
PR bevell 480 edgep fudiviily AMTGRapieAc s kN 9) in water.
manuf act ured by Shimadzu Corp.) to obtain a |ayered
The| sesukkpagi mdmtalreExzedielan DWvssolaneinod adfed by spraying
glimepiride fromthe tablets of Exanple 3 and
Conpar deickesexa@ite Ines) t &st ed fAuyida patidy eamel docr  (LAB-1,
(503 6
manufactured by Powrex Corp.). To a part (22.93 g) of the
granules thus obtained, croscarmellose sodium (2.17 gq),
crystalline cellulose (10.80 g) and magnesium stearate
(0.12 g) were added and mixed to obtain mixed powder
containing glimepiride.

The mixed powder containing glimepiride thus obtained
(120 mg) and mixed powder (120 mg) obtained by mixing the
granules containing pioglitazone hydrochloride obtained in
Example 2 (28.1 g) with croscarmellose sodium (1.8 g) and
magnesium stearate (0.1 g) were compressed in layers at a
tableting pressure of 1.0 t/cm® (8.5 mmp flat-faced with
beveled edge) using Autograph (AG-50 kN, manufactured by

Shimadzu Corp.) to obtain a layered tablet.

Experimental Example 1
Dissolution of glimepiride from the tablets of Example

3 and Comparative Example was tested by a paddle method (50
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rpm using 900 L of a phosphate buffer (37C, pH 7.8).

The result is shown in Table 1 . [Table 1] Di ssolution
WO a408/0ef6yl i nepiride (%9 Tinme 10 minutes 20 m PCL/@ER2080015958
m nutes Exanple 3 91 .4 96.2 98 .1 Conparative Exanple

54 .1 71 .1 78 .1 A's shown inglable 1, the solid
preparation of the invention has the inproved

di ssolution property of glinepiride . Experinental
Exanpl e 2 Dissol ution of pioglitazone hydrochloride

HBET e ERs oy P R ToBBCRE T S BE 586 Rz / fi’ﬁﬁ%ﬁ'ﬁftw
f 37C, pH
PR oL Roum i T £ B P D L0 e

1£10f, pioglitazone hydrochloride (% Tine 10 m nutes
Eg n1nu%gs 30 mnutes Exanple 3 66 .7 93 .4 101 .3 A's

le. 2, th d ti f th
?%g %Fgﬁgﬁgr &%e?%e&%fﬁﬁﬁfﬁgagfzé |L?P02 progerty of

piwgl | tazone hydrochl Qo @8 dHdUST Al ARRILabIFJ T nutes

Example 3 91.4 96.2 98.1

Comparative Example 54.1 71.1 78.1

As shown in Table 1, the solid preparation of the
invention has the improvéd dissolution property of

glimepiride.

Experimental Example 2

Dissolution of pioglitazone hydrochloride from the
tablet of Example 3 was tested by a paddle method (50 rpm)
using 900 mL of a 0.3 M hydrochloric acid-potassium
chloride buffer (37°C, pH 2.0). The result is shown in
Table 2.
[Table 2]

Q.

Dissolution rate of pioglitazone hydrochloride (%)

Time 10 minutes 20 minutes 30 minutes
Example 3 66.7 93.4 101.3

As shown in Table 2, the solid preparation of the

invention 1is excellent in the dissolution property of

pioglitazone hydrochloride.

Industrial Applicability

The solid preparation of the present invention is



The solid preparation of the present invention is3 7

useful as a diabetes-treating agent or the |ike and
wez@slokwetr in the dissolution properties of anPCTsRAI41015958

sensitizer and an insulin secretagogue.3 8 CLAIMS 1. A

solid preparation conprising a% insulin sensitizer, an

i nsulin secretagogue and a pol yoxyet hyl ene sorbitan

fatty acid ester. 2 . The solid preparation according

to claiml1, wherein the insulin sensitizer is

@s@gultégogedbagé9&9L9£é9€1n§ %Ehﬁ 89'£Hepiﬁﬁéf§£a°”

according to claim1, whereil e I'nsul rn~secr et agogue
Lscap suhf onyl T reparation
ac%ord#%g to %%gﬁﬁ?%gg%ﬂg%%?ngfﬁéggtﬁ?g urealgag%%n

LT Th aration accordlng to
é§n§l£Q?@mh%$§|n§ esg%$§o§§%£%§$%ﬁ% Sorbitan fatty
acid ester is Polysorbate 80. 6. A solid preparation
conpri sing pioglitazone hydrochloride, glinepiride and
Pol ysor bat e 80.
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CLAIMS

1. A solid preparation comprising an insulin sensitizer,
an insulin secretagogue and a polyoxyethylene sorbitan
fatty acid ester.

2. The solid preparation according to claim 1, wherein
the insulin sensitizer is pioglitazone hydrochloride.

3. The solid preparation according to claim 1, wherein
the insulin secretagogue is a sulfonylurea agent.

4, The solid preparation according to claim 3, wherein
the sulfonylurea agent is glimepiride.

5. The solid preparation according to claim 1, wherein
the polyoxyethylene sorbitan fatty acid ester is
Polysorbate 80.

6. A solid preparation comprising pioglitazone

hydrochloride, glimepiride and Polysorbate 80.



