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DESCRI PTI ON  SOLI D PREPARATI ON COVPRI SI NG AN | NSULI N
SENSI TI ZER, AN | NSULI N SECRETAGOGUE AND A
POLYOXYETHYLENE SORBI TAN FATTY ACI D ESTER Techni ca
Field 5 The present invention relates to a solid
preparation conprising an insulin sensitizer, an

i nsulin secretagogue and a pol yloxyet hyl ene sorbitan
fatty acid ester, useful as a diabetes-treating
agent. 10 Background Art The foll ow ng preparations
containing an insulin sensitizer such as

t hi azol i di nedi ones and an ppsgRIPTIBECIr et agogue were
reported: 1) a pharmaceutical composition conprising

SO TR ORIRSE SRR A v

SECRENAGOGUE AND AcCRODYOXHETIAYIL ENE(SCGRBARN #AT9Y ALCID ESTER

2) a conposition conprising synergistic effective

a ts. of S onyl urea anti di abetic agent and
gﬁ?#%ggﬁgﬂ'%}éilidiabetic agent (see WD 98/ 36755); 3)

a pharnpceutical conpositi.,on confajning an insulin )

sensi ti ,PHRSFR uﬁqY%ﬁﬁﬁﬁﬁaﬁ%gﬁteﬁn oy a solid preparation
pharmaceutically |, aqégftable carrier (see, WD 98/57649) :
arfP 15 13 har Al SRS coRpOLtE FBR, c ATt alAFR1IRN Secretagogue

insulin 25 sensitizer, a sub-nmaxi el anount of an
i #99 ish Retyexygbpyéene sorbitan fatty acid ester, useful as

a diabetes-treating 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 Aa);

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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and a pharmaceutically acceptable carrier (see WO
99/03476)-1t is preferable that in a solid

preparation conprising an insulin sensitizer and an

insulin 5 secietagogue, the active ingredients are

bi ol ogi cally equivalent to those which are contai ned

it, two separate solid prepard%ions as a single

active ingredient. However, the prevent inventors

found a problemin a solid preparation conprising an

insulin sens--i-tizei: "and an 10 insulin

seed et agoguearertifa liyr secepab lehar s e ok 4I0 99/03476) .
said solid preparation had the undesirabl e dissolution
Property an insulin secreragogue, that is, the

di ssolution rate of insulin secretagogue fromsaid

solid Iprepar atpoafaasbstowerthads conpared wbfhdt hatreparation
from"a solid 15 preparation containing an insulin

seanet agogye asna singheinact seesiingrzedi entdnd an  insulin
Di scl osure of invetion The present inventors studi ed

| ptenstyebyubn order t-ti2Q: sol veréhecabeve ;piobleMlogically
As a result, they found that the dissolution property

of iy NS4l &R SeCy et pgegue it dabe  EomFOYELabYin two separate
i ncorporating a pol yxyethylene sorbitan fatty acid

est 14t hee5OLL M1 PrepaLa| gmngme aeeg%' Ngloy-o LU et ed

the preset 1 nvention. 25 That is, the present

| nvent Qoo PLOVi g% T r&S0t T dREERAAL T PRSI TSt Mien in a

an insolin

solid preparation comprising an insulin sensitizer and an
insulin secretagogue for the first time, that is, fouﬁd
that said 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 in the solid preparation and accordingly
completed the present invention.

That is, the present invention provides
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sensitizer, an insulin secretagogue and a

pol yoxyet hyl ene sorbitan fatty acid ester. (2) the
solid preparation according to the above (1) 5
wherein the insulin sensitizer is pioglitazons
hydrochl oride; () the solid preparation on according
to the above (- )e wherein the’insulin secr et agogue
is a sulfonylurea agent; (1 the solid preparation
according to the above (3), 10 wherein the

sul fonyiurea agent is glinepiride; (5) the solid
prepar at i on aecobrdPhgpravathenalsovwe (it g ieridi sy ltiie
pol yoxyet hyl ene sorbitan fatty acid ester Polysorbate
8xn{B)imespl dd inprnépar atcoprtegwpricsiang patm tyoxyetig/lene
15 hydrochloride, gll le _. G and Pl Cso _ ate

Snriandat heattkeaciBetaitked Expl anation the invention
An insulin sensitizer used in the present invention

means any trdgsbhatl pesparesibhe aomaidied; funatHommfve (1),
an 20 insulin , receptor to the original state and

tihes.ebyn Lape ovesut he b@ﬁﬁhtﬂzégsh%t%ﬁ 1i9Reidd ¢
exanples of the insulin sensitizer inclode 1, t< 'one

Hohi ne, }} pans (,?T 501) , G 262570, n:
t%%ﬁ tazo%%f%%tc 555), bal: litazo .._. (tiEE -- _ 93)

i’ ne. VB- 2%?‘? lssoégd‘lf)rfapgéa#Qo}l | co'_Fd %% o rta)%:: Joove (1),

f)
twh re 12 7ge 1nSu11n Se%retagogu%zis a sulfonylurea agent

(4) 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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(Cs-011), -. . fi-", ..-t..L+Cc: t., : C .

described in f. 099r y . . . ...) - B-4-14

(5-mM et hyl - 2- phenyl cxazo y sett - y; -bel ' v ioxyl 1
nol -4 phet. e hui ric acid), 5, ..g_y _a zar
(AZ-242), '"{;. lisazar (NN-622) Naar | . .taz3r .-.
60 4, °, '-510929, T-131, THR- -99321 and the Me. The

insulin sensitizer may be in the formof a salt. Such

a salt may be a pharmacol ogically acceptable salt, 10
such as salts with inor%anic bases, It.. wth _
ofgahf luoropgskyl) bahey IWPER ZBMAGEgdAife —2cads, Balqs itazone
with organic acids, and salts with basic or acidic

aff?o0 &el dsFKPpeéf er cedprexanpl dssofriteel sal tAMAIB510 (e.g.
I norgani c bases include salts with alkali_ netals
sUch-as[4$edbumeahdlt25ppehasséum al kaline earth

netal s such as cal ciumand agne ; alum num anmoni um

anch theylinkehoRyebentedoexanphes —af-pheny & wsaltiss widihi) ,
organi c oases include salts with trine th am .:7 C

ti@s&@nﬁtaﬁyfiﬁhﬂe24ZPL @Qg@gl@tﬁ&a@iJNNJGEZ) Muraglitazar
diethanolan|n1tr| t hancl ami ne, 20 d_cycl ohexyl . ani s_e,

@M§l®§®385?tbwh©ﬂ€§h@"1ﬂﬁ and et heiphd ke, ﬂyﬁﬁﬂggyé MX—
exanples of she salts with inorganic acids include

sghi s ‘”ﬁhﬂa?gﬁoc*ﬂ 1921 . rARLALYALQd +HL 1%@4@

nitric ac) furic acid, phosphoric and. i ke,

Preferfed exanph SS Ls&@?zé?l y\Mbteh 191r 980 ¢ A% dF 2%a1c.

3
i nclude salts wt orn1c aC|g aceti aci d,

Such a salt may be a pharmacologically 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 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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S. __t 1. oro &x.t c¢': acid, _._T:._.. acid,

oxal -ic acid, tartaric acid, male__c acid, citric

acid, ,uccnnic acid, :S: lic acid, r ethanesu_tonic

acid, .Jet "“esuifon_..c acid, Lulu xn::sul..on__

acid and the like, Preferred exanples of the salts

with _t:- basic amno acids inélude salts with

arginr_ne, lysine, orn :.:t; . . and the .Ilike.

Preferred exanples the salts with acidic amno acids
1P R T R L nd WA 25 e b E ol Eartaric
sensitizer may be anhydrous or hydrous, The insulin _
sefsiyi Ferl &€ §cd:Cer 4By ivacy Tche Bic@ nkal #ctherdatic acid,
(preferably, hydrochloride) or roe g' itazone a salt

t Rer@eneeu fpnic=adids, benzdnegtul)fanide mored prief er abl y

pi oglitazone 7 ydrochli r ,e. _.,-=1insulin sensitizer
useduienetshg fpni't adif iemdenthicon ikmy t : a m xture of

two or ruo :"e insulin sensitizers at an appropriate

pr opor PireferArd rxuipl eseorfettagoguel tusedi 1 hde€ic amino acids
cLre. _enminvention 20 includes . fo i | ea agents

(englute Bamitdewitd iabrg@ramede,l 2de - ornathdee &nd the like.
_orp of aniue, Lolazam de, ace. o e arni le, g yc op

;.1 deprghicrRply kixdeplles oF allde,salts aMkhtacidic amino
»0:a-suiionviurea insulin ae :etaanque (e.g.

_&paaki Rieh@genakl ¥l iR depPdid gldi, P nic_8cid and
cal -c-L""111 salt 25 hydrate), The -.soiln

segeetanp"u' e may be the salt form

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
pioglitazone 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.qg.
repaglinide, nateglinide, mitiglinide or its calcium salt

hydrate) .
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simlar to that of the a, oue--nentioned insulin
sensitizer and may either anhydrous or hydrous. The

insulin uo . is preferably a sulfonylurea 5 -agent,
nmore preferably gl. |ney ‘r'ide. The insulin
secretagoque used the :)r sent invention may .b. -3
mxt . of two or nore - insulin®secretagagues at an,
appropriate proportion, 10 A po yoxye.thylene sorb tan
fatty acid ester e e:.i in the present invention

i ncludes Poll s o- rbate 20, Polysorbate 40, 'r

ysor bal'he 60,1 Ppl in SGURREBIOIPR : mmp ey 80 ahBeC helt form
Li ke, The p. voxye ,hy- _enC sor n fatty - clot ester
/simEEaprebeﬁébﬁy @ﬁlyoemmeNeJManDozeg.smm@lmﬂﬁﬁqpﬁitizer
-2 fiatty acid ester used in the present a.

Add Xbay roe . eiohért mohodrooee ort hgydewud.nvent i on may

be nore ,oiyoxyethyierie sorhit n fatty acid esters

at an Tra@pmpnmhe seicapardd@fue 2i3 blesediavmy aurshl fonylurea
I (HL3 =) or po yox eth} ene (.1- >) - -i vV OoXyp.roy

Bidhe, (Brd %fé!@@rablf/t fFadecpan@gd. uronic 68) is used
in place of t ol yox_y th ene sorb tan fatty

acid esterijin,thg §nget9goﬁﬁéluséawfﬂ e Present invention
i nvention, an ezcellent 2 nproving [g effect on the

(H§§“%énécﬁh£%895rg¥ QLo'or %or%niwédlln secretagogues at an

appropriate proportion.

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 1is
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) is 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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secreta[oc __. can not be achieved, The solid
preparation of the present invention particularly
preferably a solid preparation conprisinj piog_.ita
_one hydrochloride, g'linmep’ 'lid and Pol yso bane 80,
The solid preparation of the present I nvention may
contain add- yes conventionally used in we
pharmaceutical technology .neld. Such additives

i nclude excipients, d sinte _ :a_._.: , binders,

..=b.ra.cants, colo ing aggnts, pli 13 adjusters,
StEDI T i IR (7 1ReeRE. S EGEE eni ngs, flavors,

fluidizing agents and the |i ke. The anounts used, of , )
adaiA&@gaaF%’ ePHERET dt A cOfdahle wresfnt invention 1s
quantities conventionally used in the pharmaceuti cal o
trechHnctolgyr £V el RIre Exerpi Bnt 8 i Aelldde Srarches iouch comprising
corn starch, 15 potato starch, wheat starch, rice

Stiargh, tgarnd diygyrateleride, nplimepitafesvacckolysorbate 80.
preqgehatinized (a) starch and porous starch;

sacchari des or sugar al cohols such as |actose,

fructose, glucose, nmane .to . and s "b tol; anhydrous

cal ci umhgphosphaterecayst abhi né cekl present: 20vepreeca may
it.ated cal cium carbonate, calciumsilicate., and the

|dd¢er a iBecause: hes sebhdept eparat ionsel tihe tprees@Atrmaceutical
invent:ion contains a pclyoxyethy :ne sor oit.an

fraddnhacd g, esded, 1 subardagssitendsntodeckeaseients,
Therefore, the solid preparation of t._te present.

[BVENH QY iyt & €N MY 2Bs CONLBILNS a6k %St @lbhine neellukese ou
as an excipient In order to
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 (a) starch, pregelatinized (a) 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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i ncrease the hardness. The amount used of crystalline
cellulose is preferably to 60 parts . by weight, nore
preferably 10 t 50 parts by wei ght based on i 0.0 parts
by weigh of the solid preparation, D inLegra.rit:s
i ncl ude carbazynetnylceliulose,83rboxynie by ellu iose
calcium Carr; ii llethy _ | ? sodi um
croscarne_| | ose sodium crospo i done, |ow substituted
hyd.rox pr~p, ell.ulc e, ox, p ,ply starch and the
like. The nt used of i ant is preferably O
1%C¥%ase tgio partsspy V\E%’Ghtamou%rl\?eﬁjré“f rCan%Fgll]tH‘e

. Its_by weight based on 100 parts by weig rL of the
s%ﬂé%?éﬁallat PERICTBPAders tPnélude if Py weight, more
oxy.ropy ce.llulose, }. .,: dl:>Xyr~ ..?71

preﬁeraﬁ&y 10" to; §E|parg§rbgpr1‘hi ppqyd'onrloo parts by
(poly i nyl p lidr ), gumrabic powder and - the
|wkeght ofTheeampunt psegach ttike -bi nder preferably | o
5 0 palP by weight, nore preferably 0.5 to 40 parts
by wei ghtibasedanan 10601pdert sabypowginghth yafcdlNenllose,
preparation. Lubricants include magnesium- st: r
_@Qrbozgméthpﬂcelluloéarealtahm" suetess ety @citkh sodium,

ester, sodium.tear' 20 fummi aw and the |ike,
@t@étagm@g@atsé saehuﬂe teedpdyasicsuch 1as,fnodk el daw
No. (sunset yellow, the sane food Yellow No. 6 in

:@%dré@yb§9p§§E€11£985e; Red -Na.ypk-oaRd faod Bl ugidN:he 1ike.
The amount used of the disintegrant 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,



| ake pignments, iron se.z , _o_xide and the like. 25 PH
adjusters include c tm e, phosphate, carbonate, °f

..art_a_ ., famaralLe, acetate, amno acid salt and the
Iike, Stabilizers include t i:11Qi.3t rd, e d
L-ai, - }d- e.iPi., éCOtInIC acid amde, Cz
I1C|c ||t i - "1S and Me | e Sort::ieents

i ncl ude ascorbic aC|d, citric acid, 5 tartaric acid,
malic acid and the Iife SMeetenings i ncl ude

TRRLHaLE, §‘P{ﬂ8§ﬁ &Y pralat gﬁﬁta{nﬁélq f%ﬁlc Yol ord e vike.

i ncl ud pe rmnt oil ai l vanillin

g LRSeiERLRS lzeié B e e SR S g rasotium,
anhydrous 5 . 7 acid, hydrous sil .- on dioxide
a%HC?EéHFFké01?hémFﬁ§htCa&ﬁ%ﬁﬁﬁk¥lQ§I%Qﬁ(ﬁ@ﬁn%}ke
contains hydrous silicon d.ox.ade (3 0- .:1G

(wher erATA1PAOFEat BSLaAS peegeb) casicid, @ltrf&lm acid,
constituent and specifically includEs yLv L, 320
(traderhanecif, malib gcildyand Cherilddle .LTD), k}

35y , 200 (trade name, Nipper. ,...enosi_ , LTU and

t he | Bkeetdwdngr Mmoréuok ﬂh@aﬁmmmeﬁnﬂudsmhﬁimﬂkﬁt|ﬁhﬁnmatin,
may be wused as a m x-ore at an appropriate
ptoportt on. s20ithe dosageskanms «Qfyderselindte and the like.

S of the i3 e. .t invention include oral pr
pl:’ atFD@SoﬁQChnb@QH@tﬁenihbh péipdelrin ngublinngualmon oil,
tablets and _. trac:ral .,' d|S|ntegrat|ng tablets),

capsul esn, ahd thel 1ixe.soft capsul es

Fluidizing agents include light anhydrous silicic acid,
hydrous silicon dioxide and the like. The light anhydrous
silicic acid contains hydrous silicon dioxide (Si0O,-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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and Z; (-, cecap _es, , powders, C alit _c., and

troches; and 25t a ren ra_| preparations such as

external preparations (far exanple, transdernal

preparations and oi ntnents), suppositories (:or

exanpl e, rectal suppositories and vaginal

suppositories) ,3 c pellets. The'se prepar ati ons may

he c:n. _rol _ed-_eiease preparations such as imredi ate

5 rel ease preparations or sustained-rel ease

preparations (for exanple, sustained-rel ease

nFErBRAPs Ul 88) SATRBAd 0P EPapRepaat i81 ofinHeepresent
invention is preferably a tablet (preferably a

| ayepredltablies) (fPhecsempdepr epartatli ervrofo e prass emd
invention may be 10 in round, caplet or oblong form
Thegcoateatppbsanorins). andnpséisitts.zerTliasd hereg@takions may
preparation of the present invention is, for exanple,
1b@lcotorbv8lpartslbyseepghbarpreiersablusH e O0inperd s thy-

wei ght 15 per 100 ir_t > by weight of the solid

prepatati ppephrbibeonpr eseplisicavertd-anl Specidigalddtions (for
when the insulin sensitizer is pi t -.on " hyd7)

htoshfdle, theteOAtENte0baBe_mnhicrialgie 1 dydr ochorddei g
in the solid preparation of the p esen~ 20 invention

pretgerablyoQ. 9 tQ-70,pakLS QMV@%EQQﬁrjﬁpgﬁeferaq}y a tablet
preferably to 60 i arts by weight per 1.00 parts by

web gbko-0f1 £he 1900, pheparatign of the present

i nventi on. e content of an insulin secretagnnme in
the So&hg solid preparation of the present invention may be

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 weight, 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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preparation of the present invention is, for exanple,

0.01 25to 9 : parts by weighty preferably 0.0" to 90

parts by !'1 weight per LOU parts by fight: of the
solid preparation o W present invention, The content

of a pc’ yoxye:thyi :ne: _._.:bLian :Catty acid ester
the .lid preparation of the present inventionis, :7?
for exanple, 0.01 to 30 parts by weight, pr _ e.rably

0.05 20 parts by weight, nore preferably 0.2 to .

arts by weight per 100 parts by weight of the solid |,
B‘f’%ba%tpsﬁ 50 Pﬁétﬁréye figmrent| orilc GOl ¥atiyeparation of
A% . yz¥.,t. h~, one , ..~2 h: t r 7.1 . ..":K
esterPEesenfotnVREGLPBrated into ... preparation, the

po iy.=xyethZ ie ne orbit 3n fatty acid est_e;r oX
_i! 5CEhetgogenerabé PopARyPXechyde aitt ctpimytan fatty acid
adversely affect the stability of at, active

i agredi enttha shéigreparatidnon ofl tter ,pee et easeention is,
in the baroness of a preparation is cau ,ed art
.forceraspltheloblatp 60 payest byemeight rlprd@rably 0.05 to
fatty, acid ester in the preparation. Therefore, Lin;
contgattefba wpeghypxyete3bre&enesor b tand at tyaacs doy

ester inthe pr epa:,a__ r., of the present invention

i Se pyef epabl yobhga r@snbumeampunt mhieh 4 @ngudtpd ®ation of
bring about the, desired 20 effect (e inprovenent in
thee dbssobuti 0pvRReRERty of all

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 is 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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insulin _cretagoguE:) for “anple, 0.7 parts by weight
or | less per 100 parts by weight of the solid
preparation of the resent_inaent i_.n.. 25 he s o |

i d preparation of the present invention can be
produced by formul ati ng an insuién sensitizer. an
insulin e.ii_ta.;e?gu and a of oxye, hyles.:: f_ ., an
fatty acid ester together with, it necessary, the
above-nentioneo additives according to a conventi onal

nmet hod i po~J armaceutical technoloqy field. The

T TSRy g TBBY B A Fr e LB “Carh e s g, a1 nsulin
granul ation, filling into capsul es, conpression, )
coatT ngPIaREe. 21d| PkBOAPPrIFHIALENE ST a3l gty acid
performed using m xer such as a shake- i.ixer or a nbl
Sterikoapbhehe" 11D, gkantieCaESEawI, pFéYef oraret: Uiyl @ned
granul at or such as a high- speed stirring granul ator
otd@ltived pedogranal abor. CTheensomprds sicdmdds in tides r

, ed, for exanple, using a single-punch bi ..ng
nechimecent aca bt aeyhhaloegti Mgedrichi ne and usual |y

unde.c a pressure of _ to 35 MAN. The coating is 15

per f ornied, £6omuexairphenaysbrg pa rffidrmeed by 'cofib irachd neixing,
and a coating base may be, for exanple, a a_ ;r-c ?-.
ngrhaseatival efi soluhl entbl Papseatis), RagRe AN BN &FdLring
filmcoating base, susta le . e.as filmcoating

hase @ﬁethﬁkéigﬁpr&b@i§ﬁ@§&iCBQ@E”E&QQ%% may R&: rdQfed using
exanpl e, saccharine 20 gar al cohol such as racchalL

S€ RIYEPA_such 18l a ADGhABY mixer or a tumbling mixer and the
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,



be al so used in conbination with one or nore speclLes
selected fromtalc, precipitated cal cium carbonate,
gelatin, gumarabic, 17C. .. _ulan, carnau.:a aax and
the like. The water soluble filmcoating base includes
cel lulose 25 polynmers such as {5,1r 5xy op.yl .el
u:ose, I3 .y r. byp-.op, -.t..... ay...e-.. lu. La n.
t12d__‘:4ye-.:ylcellal-osu and me.:'"-ih

rdrex, ?e.thyl cellul ose; synWsized polyners such as

pﬂ&&rok?fﬁrg%)?ll%e‘%%ly gt rélll%l{oliggar gﬁ;llr?ot;(eE? Y1 a tlﬁ’éigeand
SO, 3 é(et??a&es?%&ﬂal%geq o %ﬁmwesuch as

The_enteric fil mcoating base |ncludes cellulose
pBPlylfgngYéaEﬁta% AY G- OXy ROpYIZTrettyPrc e sk y Lmethacrylate
pht hal ate, i_ droxyprch, 7, th y=1 ul ose acetate

aeePPlaémer E0TEHATaT 1 &t Hyf r@dehyranad] | (Roglye Bmgrmal and
celiul ase acetate > ?tibial ate; acrylic acid polyners
seeﬁldenen1QOﬁavwaépaeﬂelldqmﬁi_eﬂohyqacqhﬁna@es gu¢h as

(trade nane), Roeh ! Ph. a . - ]. .aClL SId G",% _SC
apubluépolyﬁed tRe' mikd.a e. rLi - v 1-30D55 (trade
rare), Rceh i. rma and |- -haac t ¢ acid copolyner S

15 nd: The. ehteBigc- didd name)ingRaese 'igarlides ,caaluwra@de
prGducts such as shellac; and the |ike. ,
polymers such as hydroxypropylmethylcellulose phthalate,
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 [ﬁudragit 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 suspension [Eudragit
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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The - ,1 ,e=a--:~.;-edge. U mcoating base includes
cel l ul ose polyners such as ethyl cellulose; acrylic
acid polyners . such as amAnoal kyl net haci yl at e
copolynmer RS 20 [Eudragit RS (trade ne), Roe mP ha r

1 and ethyl. ,.c t y, atelnet .? - aet cry' ate
copol ynmer suspension [ Eudragit ﬂE (trade nane),
R-e.:..11 P). 3.rl... j cellulose e acetate; and the

like. ,w an nore of the abo:c nt Jae- }. coating

hases. may 25 m xed at an appropriate proportion and

CRans LNGeHCD, | FaSh i BHarrrg SI&, TEoAtihg Bl 47 ¥as

nay be al so used. W coating additives include a i_ghL

.c] _tnghagenttiaAdRAEF 1A E6IS0MiMY Yiferit SUEH dslocking agent
titaniumdioxide, talc and iron se>, x le, a

pha8{ PEi 2eFosQERNEs 2pENfetiyllens dliicoliun gliygxideat efalc and
castor oil and po, j o oases, organic acid s'uc:h as
citeicsagiidiokafitar cpraeisd,i ardds savild ahdascoriby tene glycol,
acid; and the like, The coating perfornmed by a known

net hedhyiocitexanpl easbyrusiing arld® gol@sdrbhatedachigenic acid
10 The sot-d preparation of the present invention may
pshahedswitrit acidar kaet aaileetdcard f ofa di Scrd b natd ofiscorbic
and may have a cleavage |ine for being divided. The

satid; prepacpki onkef the presenu invention is 15

pcoduced preferably by the foll owi ng processes,

The coating is performed by a known method, for
example, 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 1is
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 1in a solvent (e.g. water). The resulting
granules are mixed with additives such as disintegrants and
lubricants and then, if necessary, compressed to produce
the solid preparation of the present invention.

2) After an insulin sensitizer is mixed with additives
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After an _ insulin sensitizer and ar. nsul in
secretagogue are m xed together with additives such as
-. sci_IJ- it:s, the mxture granul ated whil e sprayed
with a dispersion or solution of a poiycz\ethyle,e
sorbitan fatty 20 acid ester (p{ﬁferably Cc. yso:'hate
80) and additives Jes Such as binders in a solvent
(e.g. water). The resuiting granules are mxed with

addi ti ves such as ¢ alnte 3.-::ts and lubricants and

necessar ed i X produce the soljd._ .
p?%ﬁar3?|8ﬁcbgl?ﬂg §§nﬁaﬁaﬂaﬁ|%ﬁwgﬁﬁ? agﬁdeﬁh%ﬁﬁ sprayed
insulin sensitizer ixe c ,with additives ¢ wish a

d‘P’éEEr §| GHSPeB?lQE}I atrl &R 1 tE oFn Gfngl TS Ui spgRtagogue, a
? ¥ i' ene. rbitan fatty acid ester (pr

eP@%yogiye bw@a?ru For®IgAN anktbHddi t pvéd sgefeas . (preferably
1.1id ..."en:: ~a (e. g. water). The resulting

ngth@gbate foxednd :additivedi tivesasubhndeose in a solvent
3.nts and lubricants and then, if necessary,
coappessedtprbduce The :roestudtprepayatnoheof atdle mixed with
present invention, After an insulin sensitizer is

Phaedtweh addht b¥esisiOtegchnexc and lemtricardthe dnd then, if
_..u-rr is granulated while sprayed wth a dispersion

(ﬁeéébgékQD eforpddisdatest Suphoanchi ndes sso(paefeabinttion of
>aridorie) in a solvent (e.g. waLeck After an insulin

SegEebageogne hsvehxednwi th additives such exci,
ients, the mxture is granul ated whil e sprayed

3) 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).

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, if 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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15 with aisp -- ion or solution _ a notvoxy; Le'r oib

-tan fatty acid ester (preferably Pc_.iyso r;at.,. 80)

and addit_.ae:s such as binders in a solvent (e.gqg.

water) The granules 1..'.s containing an insulin .

71 :.1U". and 1:11::". granuhgs cont ai ni ng an

i nsulin ecretagoquo. thus obtained 20 are m xed

together with additives such di _sinte gr ants and

| ubricants and .-hen, if necessary, conpressed to,

produce th? solid preparation of the present

| AVEREFOAC LA PEM LAY st F SEhsiRT zer® i xed® Wit h:

additives such as : _cip.ent s, the. mxture is

gr anul &t 8d SRR OSpray ¢ 195 G tht a2 i Spersibnsepretagogue, a
solution of additives binders n (preferably 1 Le n e
spbVvEaryREhylene A digperai onfertgol acich ofstgr (preferably
i nsulin secre:agogue, a polvoxc "th r ene sornitan

f @btysacbdteVéll)c ankrativtivest yuchbas. ®)r8Sley)s and a solvent
addi tives such as binders in a solvent (water)

granyl. atvedehy <pr ayiamglan caddivt iesaguedh i@asoexedditives such
pients. The granul es containing an insulin sensitizer

and theipgeangl.es containing an insulin lec _,oq e

thus obtained are m xed together with additives such

as di sirptegiraMsiand cdzd ubriganhs iapditiReerdditizer and the
necessary, r,,'ressed to produce the sold preparation

O&rBHGlEEGQQQHﬁﬂB%ﬁGiQH’insulin secretagogue thus obtained

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) 1in 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) 1is 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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5) After an insulin sensitizer is m'le_, with
additives such as exc FF . :t , the mxture

gEanul atod while sprayed withadi sper si on -
or solution of additives such as binders 1 h,u 15
(preferably povJ.oane) in a soly ﬁnt (e.g. water).
resulting granules are mxed with additives .such .s
d; LI gari and lubricants to . bta ,.n m ned powder.
A dispersion or so_ ation of an insulin secretagogue a

Vox Yo ene sor bi.;_ .an fatt aC|d es
e %rabﬁy e velra gl bl AN Shesrekaggoue thus
blnders in

t te ranul.ated b
SPraytng 1ar63n gvﬁgwq Safg% %’%eéls %?mpgﬁgsg pYoduce the
resultln granul es are m xed wth add|t|ves such

as

cxars ang | (2~ typriaveref. panlet) . ofj jthe present
n1xed powder. 25 The mi xed pomder contalnlng an
| SRR @ensi ti zer and, the :t ed powder coMa [inil an
I lin _.cretago+gu Lro'ls obt ai ned are | ayered and
t hen cohpiéssedan olpsoducestheltsaleird igr epayeat ivort{ sedditives
two-| ayered tablet) of the, present invention, 5 6)
|suclcers apxcNsUenNs sehse hiktuer iis mineedilwittdd while sprayed
additives such as ex_ ¢c w _: _enl. , the mxture is
gratnul at edsphirkeocsprayethl W idn acfli spat sioasOkuch as binders
solution of additives such as binders (preferably

oMb fdLIbiN solweid) (e.rg. avakenenthe (er.gsul hted) . The
granul es are mxed with additives such as

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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10 disint. arar'ts and lubricants and then conpressed
into a core--tablet. s dispersion or solution of
insulin secr_t-ta_.o: Xue a pol'yoxy by :ewes sorbitan
t:att i acid ester (preferably }'ot; o_t ate 00) and
addi tives such as binder in a s9évent .1 e.g. 'Eater;
is granul ated by spraying it or. additives such an
exci (J. en.: s. The resulting granules are mxed with
addi tives such as disint'e rants and lu .ricants

obt ali ) xed powder. The. m xed powder thus obtained

e BrTesbey | BFErSane]| 180 T he aHOVE dddor bedggrd - The
ab.tei are to produce the solid preparation (a

dF§SEOLtBE t ABPEM)SSf e prid&eRE  Avent BG4 A&t ersuch  as
an_insulin sensitizer Is mxed with additives such
adisiggegrents, 1Mé MiFtir@nts geranul Bied wimeressed into a
sprayed 25 with a dispersion or solution of additives
suehlet - bi Advirs {gvledter abl yoadwiddonied) #nfalsolsgdnttion of an
water! The resulting granules additives such as

dingslan seamdthgbpieants paid cchartponpressedimto Aatty acid
tablet. This tablet is coated with a filmsolution of
ansbernsubraféeebly ,polyserbatd >80%,..k tyheing. ebase and
so i .a:_ fatty acid ester (preferably Polysorbate
98didiaiceatingchn; daseiand -radditives ssuch asth - Broliuce the
oc :ng agents to produce the solid, prepa ataon (a
fomdcoatachtabl &) @f heilpreseted -tablet) of the present
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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i nvention. -0 Anong these processes, the above- 5) 7?ra
‘rre . A solid preparation obtained by the above 5)
is excellent in the dissolution properties of an
insulin sensitizer and an insulin; C.i -1 . g)cll
arK specifically ~nas the _,;gl ent dissolution

property of an insulin creta' gouue Wiich is 15 eT, Lv_

nnL to that of a solid pt-eearatien con; aini. ar
insulin sec ret co'; e as a single active
|n redi.ent". ra |on |ne by the above. .

O PorEE s R R SO enteUn ForR Ly SRORgTion is

B tmeen i ndi. vi dual
d%%g?%bgﬁut% (LA B BRafabich: visno Shi g of
aration of the present |nvent|on there is little

v%?gﬁ?FBﬁngnQﬁuﬁq Lt nS&86rtd 2e&goge! cont éntyerTheontaining
solid preparation of the resent invention al so has _
good Storage It@PPTRE9Iand exfi bi t PStubiee Hedi gag sorbitan
efficacy. The solid pieparaticni of the present
|ﬁ@%ﬁY|@ﬁlﬁseSFer" a-;ly a solid preparation
consisting of "a Iayer containing an insulin
sensi tTzer" adtageta cahtalindomt ai mirng iarsulnisul i nsensitizer”
se_'re-tac400ue and a poy xy _y '.n;" ii bita.™ ...
fat¢yeaebtlyeFurth@r . ¢dhealhayexdcdorntaitd ngea). lactose) and
ansol _in sensitizer'' preferably further contains
eziedépsi ents. ge. g. pbactiese) andnd bi mdersde- peay contain
vidorie) and further may contain
disintegrants (e.g. croscarmellose sodium) and lubricants

u "a layer

(e.g. magnesium stearate). When the "layer containing an
insulin sensitizer" contains povidone as a binder, a solid
preparat?on 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 1insulin sensitizer and wherein there is 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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disintegrants !e.g. e osca 1:,eli se. soc.-._un and
lubricants 10 (e.g. LaClf.e it i ate)linen the Layer
containing a,n insulin sensitizer" contains povi done

as a binder a Sc?._.. ~.. preparation which is
excel lent in dissolution of an YO -] sensitizer from
said ,o0. d. preparation, for <x".t""''" -, a solid

preparation which has a stable - dissolution 1 term of
15 insulin sensitizer and wherein there little

dj [ Acul
TR T T e L e SR
ol ution

S .

T E VoL

argtlon obt ai ned. "O The &nsulln S n5|t|zer of
PRELPEGEP Bt sty AROSFASHF Senste ygfF pgd lubricants
preferably pioglitazone hydrochloride, .. "l ayer
cORt &F nTRGNER s Ut PR 5RER Bt = 6Lt ARd &aysé Jentaining an
yethy°ene so_rhiran fatty acid ester"” preferably 25 G
c1papther seoAtcaiasPaud capd B pQMYOéyebhylenactsw@ltan fatty
crystall|ne 2n cellulose, or a mxture thereof', and
>aﬂedcﬁ8¥e¥é.cpnthHOBoxyMSﬂ@#mﬂﬂdlﬂ&iﬂngﬂﬁid&uaﬂmﬁxcipient,
May contain d__si:t ,rants (e ¢ o scarnel_ose _odlum
aadsbubdi panpsrateog. wimgnesicumastcen taatd@)esnfdhesxample, a
"l ayer containing ;in insulin . tagogu.. c--ndl ,. a
.sblydxpecperenion .whidh _doesanofatdnack or chip when it is
formulated, transferred, dispensed or administered, 1is
obtained.

The insulin 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 1insulin 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,
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acid ester"” contains crystalline cellulose as an
excipient, a solid preparation with increased

har dness, for exanple, solid preparation which does i.
crack or chip, when it is fornulated, transferred,
drape 1sed or administered, Os ,10 ont:ained. The
insulin _ecr t que and the pol o xyotbylLerc sorb.tan
..arty acid enter of the "layer containing an insulin
senretagogue and a poi t Xx;retht gene s..ccb _ n fatty

Q%Uﬂaﬁsbgﬁﬁ grgngrﬁﬁg%gghgggkgq§pnride and Pol ysor bane

5 respective ove F:le_if 1 LeG "solid

preparaiion - -1 an fa | r.containing an . .
"heuli Bsenel £ ereBRE=E" Py o KEonEaaR Y Ao ohigton is
insulin .i'c:..1 ,- tg-GgU<_and g pCl. y'Oi "p'F ., t
Sl o5 Sigrbreanida o site el Sodrerabl tp SramoLe,
s&lid 20 preparation Spreferably a layered tablet)
obt@PAt8S byt her BBBFeli ITRECSEIS d tpepar &ttt iteof
t he €re$ent invention can be orally or

pareritepad 8l LiaadhPAi sEeFed  t bYRErAAIPST(ifoor (exanpl e,
2, _ ...~- mce, rats, rd 7blt-ti, cats, dogs, bOV|ne__
hoyBest r iphkeysideniahuhmnebehng esard odeerss) Isafettyl.gh
The solid preparation of the present invenMn n 1s
density lipoproteinemia, postprandial hyperlipemia, etc.),
impaired glucose tolerance (IGT), diabetic complications
[e.g., neuropathy, nephropathy, retinopathy, cataract,
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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| useful as a preventing and treat inlg agent for, for
exanpl e, diabetes (e.g., type 1 diabetes, ,.y, 2

di abetes, ' i gestational t diabetes, etc.), hype.
lip.m.a. (e.g., hype 1',7 gly e d.emt a,

hyper crmal eswer ol em a, hypo hi gh,,density 1lpop. e. r

post prandi al hyper - pe is 3. etc ), inpaired glucose
tol erance (W, diabetic conplicatiow ['.= ..0.
neuropathy, ne :,,t -p at:rty+ retinop:ur:r cataract,

gﬁdFome sygdrpﬁ& stméﬁébéilc synd¥eg?$oh; i

Q... i.nf ection,. urin tract
i HY%%F%BH‘JE&PFF% S A e i e SSGppry, disorder,
sue ? 7. on, J ---eri oJdir' inject ion,
eFEmorf 4F - Gbe Eeu§emd§ngﬁé%§sg<QﬁﬁQﬁﬁﬂz?r?®t%E@ gancer,
er lc:vascu.a_ disorder, 15 peripheral bl ood
cFKEDl aRMBRATY etér)/eﬂér16@é§ﬁt%ﬂwﬁﬁn%ﬁﬁﬁ¥Q@¢s acute/chronic

cachexia (e= g., cancerous cacti xi . tubercul ous of
edxakrhedi abetilempagorty. e seases le.go Alzheimer!gcdisease,
e .t en<er-r.r o, he cachexia, - nfe,.ti.ous

cabheriia, ropumktoljiSarfreiritied .sglondya)ifat tgefoveans,
hypertensi on, 20 po:.vc st.ic ovary a ndrom e, renal
daseasesifedgfprababet lombalgee iduut, Iodtwperative or
glonerulanep i td s, c~lone | .QS - t -815 nephrotic
syndneae; chypentensicvennephfcascley,0sisr£&ngk $f agearyngitis,
renal di seases, etc.), nuscul ar dystcophy, nyocardi al

re@btith§; NhepARQiAd n%fcqnﬂoqnief&brﬂvmiﬁé fatty
di sor der (e g., 25 cerebral rctlon, cerebra

Sﬁéﬁggltlg??ubh@uh%%h%ta@%ngreatltls, 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.g.,
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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1d: ome, syndrone X, dy3netabolic syndrone, htiperi

i is Pia, hyperAnsulinem a- Anducea sensory di sorder,
tunors (e.g., |leukem a, breast cancer, prostate
cancer, skin cancer, etc.), irritable bowel

syndrone, ac t:e /ch orii . 5 diarrhea, inflammtory
di seases . , Al zheiner's disease, chronic rheumatoid
ar t tiritis, ;nd; .iti s deformans, arthritis ide .
oY. an s, |unbago, gout, postoperative traumatic

i nfl t | ] | g h itis, . .
cysti t1G: REBSETErs SRopiie PadiRg RN a ool B F '
creat _tis

.waﬁtﬁ‘%t%rélctapoﬁp@ B ASgs ek aidnt b bdid 180 mo/day

etc. V|sceral obesity syndrone o-. arteriosclerosis
(Rel.ad (6p korbedy wetehf)The so .1 d preparati on

at the present invention is also .__:c,v z.snt ;:pled
usefuII¢0¢h%e@eﬂ§aW96pﬁeveﬁtu@ﬁUdﬂnt@@nShnwa%mslS

di seases (e.g., secondary preventi,r, of
@ﬂmﬂkﬁ@gtqmarhgdenthsosmdh,asheyeiiemuﬂvdrﬁmnunﬁcnﬁ
an(.,," _nhrhitl,,- of progression in these diseases
(elgylitandidi hizadnoohlbhedpr agr essiaan f riam itgpa o ey /day,
glucose tolerance to diabetes, or inhibition of the
pogfessidon 16 20 40 Re7/daynpdirabetile pato el PodA weight) .
dose the solid preparation of the present invention

may ber@ancieéfegtbvenameunhebased10n aRngU Ady is

sensitizer and an insulin secre:a?goque. contained in
%%éﬁglitazone 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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25 solid , _,repar-at.ion. L3 The effective anount of
an insulin sensitizer As wusually 0.01 to 500 o/d.
preferably 0.1 to ;00 ng/day per adult (60 k™ body
weight). In the case. where the insulin sensitizer is
pi oglitazone hydrochloride, the,effective am"nt W'

pi oglitazone hydrochloride is usually 1.5 to 60

ng/ day, preferably 15 to 60 ng Cay per adult (60 kg
body r."igh't)In the case where the insulin sensitizer

'S lrt zo lal eate ffective a of .
10 ros?g% O% a %5¢pa5? thlsoﬁsﬁgrfy AT lnventlon &S

referabl 2 to ay per .. ult. (60 k .
?ééﬁﬁﬂref) Tho GHdet | e St srontdbyifdn Edgplitazone

que is usually O 01. to 10000 ny/ day,
pP@ﬁéPSBﬂ?erf t8“§00@1h5¢65§1 Ber Befaft {60 Kbbgy @ tablet

ght), the case where the insulin ecreta o ue, Ls a

ﬁprejzraphyr|@— ﬂ@ﬂ?ﬁﬂd(pF@$é?5blquntQ}ang 130 mg of

?) , effective M - amount of a ; ul’ .
upeagégémzom eherablop leriivicepiand d€) g @iualgllym@plrlde, a
1 to 100 ny/day, preferably 1 to 10 da ; per adult
(66bkgthodyravei ghit)y 2 Olavidmeedotabpreparatnonininghe80 mg of
present invention is admnistered preferably Once or
.pibgeiaadaye hyKrbBchlprefdr akling oncema day tolthepiride, a
above-nmentioned manmmal s. Particularly, the solid
prepaeat i @roferabByode S@dred 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
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i nvention preferably adm nistered once before
breakfast 25 to the Mammals. The solid preparation
the pcesent invention is efera> . a solid
preparation containing ploglitazone hydrochl ori de and
qlinmepiride, d nore , re.fe-tabyy a taZ otet
(preferably a layered tablet) c. i.., _ai_n. n. L.a 0 m

o 5 piogi itazone hydrochloride and 2 ng _
iimepiride, . t abl e (preferably in |layered

t Lning .. ... of LocJl ont t. -_chlo .' de

S T SEPE B I, ey o B preref b o aEnine

l a erEd tablet).coniain%n%_45 of ($.ioct2.it.a r T
11yar ;& 6ri'd) andv4 g OF ME T e S The TR i kgQt exampLes
The solid preparation the present invention may be

usBd-in 86R -1 c. T lECARIHIR S6ne NdYL ore ©r (Rys9 -+  voglibose,
Wereirafter referred to as concom tant drugs)

sefeebedcs r BaPdiiapetri €Migs iftate aiedgn )1 dyefitanide agents

di abetic conplication _,~ _,..::; agents, hoet

i Sedi: - Pheearirnghagents oriypot énsicarenigrugprantlieir salts
obesity drugs, diuretics and antirhrol nboi= . drugs.
These. ; abvidlvecbdnpaonent Sumay ate | ewamlrecid Jar etc. ],
conpounds or i_a.-_oi.o:, _ . | r protein, y; r c..
anipbpodi églpeaccdnes 20 danhtiioli tloree. (elwp. ,orNN\DfEP®I278, PT-
these active conponents may be mixed at an
appo ppriateppropert pgamohor wse, 98, p93/01, TS-021 etc.), B3
agonists (e.g., CL-316243, SR-58611-A, UL-TG-307, SB-226552,
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.), 1l1f-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, WO03/42204, 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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The diabetic treating agents include insulin
preparations (e.g., animal-derived insulin
preparations extracted from bovine or sw ne pancreas;
human insuli.n 25 preparations which are synthesized
with genetic 1; engineering usihg scher Chia call or

yeast; insulin zinc; protarcdn' insulin zinc insulin
fragnents of derivatives (for exanple, | S ) etc.),
is ;" ._o _das e inhibitors , o@bThose acar bcse s(
, c?" ) or_th sai.t s;

LC’lS 192 ’ Tﬁ)(}dl‘)écﬁeurogro?)fhumr acetors e, te;ﬁdF 8&% 33, BDNF,

dépg h_ %Egggthdas%aptgrinh%£%é§§£?d4ajﬁr'_OPP %%%ﬁnotors
E % ; z(1JP, i .. CL-316243, SP-58611-A,

qr <C yﬁgrogfgphln-pﬂo%yct?qn fecreb%pn promotors:

[in agonlsts {c, .qg. Y.

nde%wﬂpﬁd éneweo)l/lééagp fOé @ﬁ@r@ e, jdat fseehilorophenyl) -2-

inhibitors (e.g., sodiumva a :ate etc. )

ql ychdhbgeéneésiigldarBivlors— (érwébgen p.. t.: :3- e

inhibitors, .uose-6 phosp at al t ibi _ g ogon ,: t

on¢shy19hen¢xy p5opedi) vmaglodedsetepyl t PKG cinhibi(ts@s (e.g.,
,P) inhibitors (e.g., 1095 etc.), I .-, --h ,. ot

trmboxistauehn mes@tanasd LYABiI3ESEarns e« )., ,A@4A98)hibitors

adi )cnectin or agonists thereof, WK innib tors

(esga,, ABL2868) bembnesiens!t tiyatdguhivi nei- agents, s

maLos atin receptor agonists {., conpounds ?(_

deisehhbedthnaV801425228mi1WR03/242204 ) Wa981-44921,A1T-711,
W98/ 45285,

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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and ",._S; rJYO).~, 2s_5), "L, ?7_7 P;7sU
activators (e ,g_1Z0 2iedJ-.. F. L5 and the like.

The di abetic conplication i- - e agents i ncl ude

al dose re duc.tase inhibitors (e .g., ,:0 .r..stat
epairestat, 2 ~, L.. zenarestgg >p" t. .e s

L. 3., t - 130 t. (t-at [ T R o
HkeGv, ; CT-112. M .j, n:. o, 'op:o “factors ( e.g.,
NGF, NT, U NN, , neurotrvphic fact or

oductl ecr et, pro t neur.tr in
88‘88PP§ 3ESFEohER Bromed/ad %écrf%oewﬁ’%
7§§ g Sxanple chlcr t eny } 2- 2--nez tn
4azo ¢ 9F? OXY~: FSdlmFUhylﬁqﬂ§Xﬂﬁﬂw %P%ﬁEP 52 (2,3~
yl)oxaz.oi" et . P1CC nl_ it (e rubOX|staur|n
n‘éégvﬁabexyphenséésérPX@ré B.r 3AéEtem?ﬂmbichm® e .g.,
LT946, +i_m edine, p .. :t::xat:h.L', Nn .enci cy.
t hEAZ2EaREPiDA- Braﬁﬂa@e(ml]m@rlt@n@z&aceﬁmﬂc Aqid, etc.),
).0 .y7i-dorin,. > _dox __:nE etc.), ._active oxygen
sé@ﬂ@ngehsblterg (eKact, @wmsumuﬂa;)Efkunxmwbﬂ etc.), anion-
.aso_, lLa o:s (e.g., tiapride, nmexiie'Line, etc.),
senahasgatkesiesepéog.agQMGmesﬂyﬂ indilne etc. ), agbigleol,
p?' .0 5 S signal regulating k::.llcis- "E.q 3. Mve. I cuB
(ABKotihi} acedl Hrdgit (e gl.s. nfl?:dmol ‘ILJ}/cerltllﬂ)l Sdic.),

treating agents _ ..__: < E i M: .- T
ethyl icosapentate, phytosterol (e.g., soysterol), vy-
oryzanol, etc.), and the like.

The hypotensive drugs include angiotensin converting
enzyme inhibitors (e.g., captopril, enalapril, delapril,
etc.), angiotensin 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-
yl]lmethyl]-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;



reductase inhibitors - , pi.---- 'c ..u, t.".:, ."[3n3
crat:.7. "!'r lovasta in, ac rv stat:Ln, quvastaC|n
lpa .til, cerivas atin, ita' va_tads, pa.tavastatrrd,
rosuvastatin (Z - 20 4522) or their salts (sodium
salts, calciunsalts, etc.) etc Q f 1brat e conpounds
(e .g., benzafibrate, h Pic I.. cate, . iriai:
n.rate , ..profs brat. , c.l.a 0. fri hrai Ce, c. ofibra
-, clofibric acid, etoribrace, _e o ihr7t , qe iJ
~br-czil ni _cof A irifinrate, flhr
St r%%}étO%a%agomﬁtsp (&ré.y. Squéaﬁng% 'syg i,
inhibitors (e.g. ounds descrlbe [
VOOTPA0224, ?%@IEQ%ﬁpF@ WeOdy83p25 a9 WQpl/87834> etc.);
(3-acetoxy-2, 2-d i.nethyl propyl) --7--ch o 3-
nemrqggptldﬁcY Qnyﬁgpnppts_(ﬁ"@ -y ICP- 42@935«: q@nnqp1n01d
:{, 5-'c. Ec't: r_'"ahyd r:}-4, 1- ?2ivYl LOxcl zep.| Pe"
reydpabr enydgopSstsereCy. 1. $R?L§17k6r-3ﬁfi4lﬁk&hd ghrelin
etc.), 5 AC AT inhibitors (e.g., Avasim be,
Eihueqomnbet s et €1 prhadkrory séxchdnge hvesiqmern(asg. infchipi tors
estyram .ne etc.), p:robuc L, nicotinic acid drugs
(e=.q., ,BNT€BNBY) , nkek. 1, pblancrelatiet dipasetimtibitors (e.qg.,
| cosapentate, phytosterol . , soysterol), y--

of ¥YZahgy ehfr)ocandcthe | BkeagleiThe hypof ensives16243, sr-
drugs include angiotensin converting enzyne

I9@6P11@rSULET@ 307, apbLodesisol , pendeapr dus-ded@pss, az-
, etc.), angiotensin I1 antagonlsts (e g.

@Qﬁ?éarééételﬁ#ég€faﬁb %%%%%%%s‘%gcékﬂtfﬁbtln, CNTF

sartan rtan esartan, tas: sartan

0{8??95}9”HQ898%QBL£1E kg%tog% ef%i(% éholecygé%kinin

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

The diuretics include xanthine derivatives (e.g.,
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.qg.,

heparin sodium, heparin calcium, dalteparin sodium, etc.},
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.7y,:.~0-_, ~h-1.2,9-oxadiaz.ol-- ~-yl) b,.phanyl-
yI]rmthw ] -2
-et hoxy-71-i-benzi m dazol e- 7-carboxylic acid, etc.),
cal ci um antagoni sts (e.g., manidipine, nifedipine,
ni cardi pi ne, am od . pine, efon 'g'ip .ne, etc.),
pot assi um channel openers (e.g., | evcronmakaiim
L-27152, AL 0671, 20 NIP-121, etc.), clonidine and
the |like. The anti-obesity dr ugs include an i-ohesi _ty
dru acting on entral nervous ste
QESF SAFIr 4 e, T AT SRest s By i Rel-bhronbin
?utran1r| e, a heprannne 25 dexa- Iphetan||ne
naZeRds! | pﬁemy@ﬁ@ﬂﬂ%ﬁ? %ﬂn@&? 0'6&&?@9%&Yt%% agents (e.g.,

[1.... receptor antagonists , S 568. -' , SNAP-7941,
céﬁﬁ&&ﬁé§ede§éﬁpﬂfé@aﬁﬁ3 MED LEHL S dml sWiD1S878noateplase,
etc.); new peE -'de _. antagonists (e.. . 5 "' '22"

5peméannaaisencied C .necepadre Jart eﬁgmﬂ@]astj(@) ginhibitors (e.g.,
SR- 141716, SP-14777R); ChTelin t.t:;.et gq7.1:: ts> _a

\ticlopYdine: hydrodhlaride, Gtcyr,l¥ikstasohj lethots
(e,q., BVT--3498), etc.], pancreatic lipase 7u_b :.s:s
(ec@sapentate., ®eraprAH -2 et can®lsOrpd®relate 6243,
SR- 50611-A 1J -T,.y-3V,, ::B-G b55.; AS---- N; r
' hyEMBch96Mi det end>€nhke Likeetc.), nep dic anorectics
leptin, SN,. 10 (ciliary ne. . ot _:p?-.c: factors),
etc.), ch cis.-_..kAin agonists (e.g., lintit.

:Lpt-, PPL-15849, etc.), teed W inhibitors (e. g.,

P 57) and %H%lhbk%f-Qaﬁfyf§f¥dﬂ¥%d'B%l%%%fg%lia'ﬁ§eparatlon

derivatives (e

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 solid 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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di?., 1lic.y' a.t.- Lheo: n,y calciumsa' i cy late 35
t. ec roe e etc.), thiazide agents h_az de,
yclo>erdh.:.c : td WchlcinethiaAde, h ?e.1 vtizio

hydrof l umeth iazidc , benzylmd.r.._ . .tors: ...,
ie,. , poly thiaz_de; n et.hyckg_r}la.as_e., etc.),
cnt__ 'a ¢ __.,_ one'e; trianter_sne, etc.), (e.g.
p).Y: 111G |::e: ‘.CI: ) carbonic 20 ar;t,d.rase
inhibitors (e..C., acetazoi-amde, etc.). -..ia Vi

os&@h L5 € enﬂance@ %%t&%ng:of”@ﬁ§ 5{11@ pr@ﬁaraf of the

e -1 dC 2|r | et u'" de, a zosam 0,

Rrégéﬁt 1Bv glbn—a %rlnc (E§Mi%§§¢] tf%yngralstic

senlde dru
i nc] ude h % 3 he r|n S dlun] ﬁe .
c%fc%aﬂ]o g uﬁ%§0dF é)ucﬁd é@ﬁ%%ﬂ? {h% Sobld
b

%nggggﬁggg gsgbg?%%%%gpg.%Pvent}pn,oﬁ_%,cékgomltant drug

ents (e.g. u oki nase, tlsoklnase a.lt ,plase,

?%ﬁ?%géonnﬁﬁt@BP§§ecomP%%ﬁd egih S%ﬂ%bﬁn they EEE
platelet aggregation inhibitors (e.g., '
i admpnifyaFeehiloAiigé duatdy), qD@.%htreQEFQﬁ &ﬁﬂ@ﬁse effects
scos ),. _ta. _. berapios; sodiuman s ro gr. _ mate
hy&rothl epldeé mndpemhetliicke ofTHé ¢ imiqrerof invention and a
adm nistration of the solid preparation iV the
presentitauentirop and &ecomdemrtcaht drug |imted and
they may be adm ni stered sinultaneously or at.
staggered tinmes. Itni 1l:ti:. ty> a single dosage
Corr -

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 14th Edition or Japanese
Pharmaceutical Excipients 2003 were used as various
additives such as lactose, hydroxypropylcellulose,

croscarmellose sodium, magnesium stearate, crystalline

cellulose and Polysorbate 80.

Example 1

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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containing the solid pre parat ion of the present
invention and a concomtant drug may he adm ni stered
to a subject. 15 A dose of a concomitant drug can be
selected appropriately base'd on the clinical dos.
The conbination ratio between the so |lied preparation
of the present invention and _. concomtant drug can
be sel ected, appropriately depending on a subject to
be adm ni stered, an 20 adm nistration route, disease

tSfb5155§§E§Qon%yﬁ%ﬁ@@%ﬁ%H&fﬁeCﬂﬂ?'@§1¢P”aﬁé ﬁ Eggse {179.35

the case where ti Subject be adm nist

891 ih%a 199u98rF% §d§ﬂ¢¥§t5g FLA§ $395c9§9gd7by Powrex

used per par prepara I on

§§8Th“§ Dy im0 8, SomOY g < aﬁ“fer e%??%tgbtamed

. Eﬁ sent inventi (?E nd a |o(51comtan 1«% t 0.1
(‘é%}ﬂéF@FE‘ ircP°%actq Fugs)s Elj"gPS&&él@‘d go %‘%%a e
of the solid reparatlon of the present ., as.

97 ; Y6 ea nPfantidrtsey (rTé](Tuclf‘?%‘hl’Fh“‘éiog‘é§ture (120 mg)
conpared with those when they are adm nistered )
i HaPvichrEIgHs thdaB) & edakedtabdverseefinct 8T df- G he/cm” (7.0
solid preparation ot the present invention and 4a
congofltanfadedgwian bevelital rethe)llnHereihafteraphhéAG-50 kN,
present invention will he explained in detail with
refenénaceutedabdpl €6 iand ZExperimenttal otdanp 4 talslawic
L are not intended limt the present-
Example 2

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 pioglitazone
hydrochloride.

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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invention. In the follow ng Exanpl es, products that

neet the vis pan ...- Y ha .tar.i 7 :.,.r-a AM ..

Edition or Japan . .. _..Yarm...... 1.7.c cx. ;plen

:: 9003 were 7s. d various additives such as |actose,

hydroxy prop'ylcelluL _se_, crgsca3"ne:'-dose sodium
"magnesi um stearate, cry_tal _in.e- cel l ul ose and

Polysorbat 80, 211-11 Example 1 G] 7o, '.1 ci (

1 0 ;) as dispersed and sus oendie in a solution (150

|
q}na g quﬁ0§¥gaeex' E?ﬁ&” 5 Sée gﬁiqé)% i) rese{hufgcgbﬁeg‘fﬂed (240

f 1; 2
m% VFH% %%m roc gf?g%n?%ééggtngaﬁg%¥a 5§e09 lio t/em
79, 35 X fluid bed | at
rréﬁu?a@i“thlrjgalagy%a?/ﬁﬁlﬁl 0 2R e Lo iingaut quren (AG-
Wit LA e e S0 e

(11,20 ng) was conpressed at a table ing pressure of

1.0t:, -"1'"2 (7.0 an$ flat-iace_, with bevel ed edge)
usi ng Autograph (AG 50 M manufactured by Shit a.-1zu
CokpiplebBain a tablet, ,. Ex r . . 2 d AmepirAds- (10

g) was dispersed n i suspended A a solution C HO of
Hut h xGipmepirfide7 al2 ose wds watepersed and suspended in a

solution (180 g) of hydroxypropylcellulose (9 g) in water
and then mixed with an aqueous 18% Polysorbate 80 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 q)
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 g)
and magnesium stearate (0.1 g) were compressed in layers at
a tableting pressure of 1.0 t/cm’ (8.5 mm$ flat-faced with
beveled edge) using Autograph (AG-50 kN, manufactured by

Shimadzu Corp.) to obtain a layered tablet.
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and then m xed with Poly rb ate SO( 1 . 5y )The
resulting mxture ...": solution was granul ated by

spraying 'A on lactose 15 (272 '; in at-iitd bed
gtar:,ri....:. by . r.wez Corp.) to btan -u a7 u
e-. containing gf mp ..._3e.. m xture of

pi ogl i tazone hydrochl ori de (82. g) and | actose

90.85 ') was granul ated while sprayed with a

solution (150 a) of hydroxypropylcellulose (7.5 g) in

m@ter fo ,.-Nn. a fluid bed granulator (LAB-1, .. .vl.i
5-%aM@leqihy P o 'er Corp.) to obtain granul es

cont ai ni ng psoglivazone hydrochloride. The granal es _
114. 0554} Nebht affi d Yl # hepias deélararEfe ngrggended in a
(14.05 g) containing p _a 1t azo? . hydrochloride 25

wep el ki Red (PEfetherc i Hlepogebp el FeseusodiruhiCl.® ajn water
and magnesiums, .eara,.e (0. 1 g) The mixture thus

obtdi hedn( 246edny) hasrconpressed2at P lvscathate 8@ solution

pressure of ,-."v 0,/ n2 (8.5 mmj flat-faced with
béedel gd . edgé)e usengl Autggrmapit (AG so bt Qpn mandf agtaunelhted by
be " nima . - Corp.) to obtain a tablet. E. ranp _e 3

Gptayisg. . iti den - 4) wastdirspersed andcosal t: (1052 a g) and
solution (180 q) of Vin; dro., 1p ropy! cell u (9

rystal ande hee Mxedkm t(hean @uueeusa18H R d 8e30 BBOhulator
solution ( 1 0 10 ) The resulting m xture sol ution,

Wasp a1 6 anadract il Spyayidigdt aprbagt oserh2Q6. -dfuiation
a luid bed granul ator , manufactured by Powex To a

[%%é_ﬁggfgémgb t hus %macheghgnQrQHE!%%sﬁlff%g granules were
obtained, cY...Se gal. \, L_ ost sodium ?2.16
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) 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 1in 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
pioglitazone hydrochloride.

The mixed powder (90 mg) containing glimepiride and

the mixed powder (120 mg) containing pioglitazone
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_jl r crystalline cetholose ( 10.81 ) and nmagnesi um
_ea (0.12 were added and m xed to obtain .:c.x< 3
powder co staining gli iuepiride.. The m xed powder
containing glinep_ride thus obtained (120 C<;) and
m xed powder MO ng) obtained by, xing the granules
(25.1 ) containing pioglitazone, hydrochloride. 20
obtained in Exanple 2 with croscarne..ose sodi um
(1-, 10 q) and magnesium ___ 3 ate (+.1 q) were

3}% J%%g %-52 %%ers }t&}%ﬁq hwelae’ c@m%%%%é%do'}é% layers at a
! --I%[ Ant Jq\] (AG50 ti.
btyabis%h%az@r@@r%lr)e t®f oBt-&i nch /9% d8t Qb e W%-faced
1 .aep -Lde (40 C was dispersed and su nded in
SO R Y on2 (900t ef Yhy 4PEXPHIGSY| ér@lqhﬂrt%e t&@%ﬁﬂﬂ% 6512LD28%,
water and then m xed with an agueous . .
enangfactured ibya K75usuthe Seeadhusiy me'ftCiJJre to obtain a
solution was granul ated. by spraying it on mixture of
| acyosed ( 1062bTetand contystndlnd ne el | uidse 8360 gloghitazone
a fluid bed granulator (H -_0, manufactured by =ow ex
‘pydroclhosigeanubabi on ofas lperdrormetk ipe7 tratlohes

and the resulting Ci:al :_es were .. mxed. To a cart
(9310.7 g! or the granules thus obtained, c¢ .scar
mell'. sodiumnl (672 crystalline cellulose (2120
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 mm¢
convex—-faced) using a rotary tableting machine (AQUARIUS
0512LD2AX, manufactured by Kikusui Seisakusho Ltd.) to
obtain a lavered 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 1in
layers at a tableting pressure of 7.6 kN/punch (9.5 mm¢
flat-faced with Dbeveled edge) wusing a rotary tableting
machine (AQUARIUS 0512LD2AX, manufactured by Kikusui

Seisakusho Ltd.) to obtain a layered tablet containing 45
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and magnesi um sn~arate (37.3 g) were added and m xed
to obtain m xed powder cont airs -rade_ A m xture of
Qogl i tazona hydrochloride (496 ql; 15 lactose W2 ()

and -osca rne Llose sodium (108 -" was granul ated
whil e sprayed with ,_ solution §§40 g) of povidone
(54 v:L ..:: - i~ ~inTi...::.. inaflud
bed ., 3 RI! (?'1.)--, ij r manu:: ac:t .tree by P
x X "orp. i i h7 s anu.l 31" _. on was perforned in .’
tche and the esul ti r e 20 m xed. To M
DR RS BT R B CPLNEL B Tt K o Tmepiriae
croscar os sodi um (4066 g) and nagnesi um .

_Bgar &f 646 4 '.0) were added and mixed to obtain

m xed powder ).'_a15.'t.a oql a '.o hydrochloride,

The mAxed powder (_O nt) containing glinepi | de and

25 the nmixed powder (120 ng) containing p oe -. o™.,e
hy@reeREGLivee e 16bt ai ned were conpressed in Iayers

at L--s tabletis . pressure of 5. 5 W punch nr"f
convexGlimgped ijde usihgga rotaryisaecbised. agd machicreded in a
QUARI US 0512LD2AX, manufactured by Ki kusni Sei sakusho
Ledlhttionobtld&in @), of hayevedpiroablceltlulosrt ajhigg 30 water.
ng of pioglitazone hydrochloride and 2 ng of . ill L

eTher reablletindExanptereheomuxadponder gt:8014ry)d by spraying
containing giinepiride and 10 the m xed powder (120

NGl eenteddidge P(268.2 b zone hydneehled derdbi@ atoed (LAB-1,
in Exanple 4 were conpressed in
manufactured by Powrex Corp.). To a part (22.93 g) of the
granules thus obtained, croscarmellose sodium (2.17 g),
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 mm¢ 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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kip;/mare-.., ,3,0 nnlw convex-faced) a 7. a o ayt
a.b .et i _ 512i-D: , man ufa , ure ~by Kik su ., kus

ho Ltd.) to 15 obtain a layered a e. containing a'l,
o: p tkl ono hydrochlorlde an§6, me of qgi ,_nepiride
per tablet. Exanple 6 'File mxed )xed powder (,.~0
m) containing jl irne pLc de.. and 20 the ized powder
(180 ng) Containing p g icazf ne hydrochl oride

obt aj ned ExanEIe 4 were conprensed in Layers a ta

eE M7 &S presstPemy. P72 PhoRRbgite L (. i b 7.8

fiat-faced with beveled edge) us i.: rotary able .
?@% re%%%ﬁ.h% FheUﬂRﬂesT@ e riz vva s, .
. _aed Y u' ie"" ;1,>h Ltd.) to obtaln ay
Té?l¢e ] contalnlng my of > lorglitazone

hydrochlorlde an e) me of glinmepirlde per tablet.
@mh@ty@naaml efcuiliewiciriide ('%). q) was d| sper sed
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the 10 gra rul es thus obfained, croscarnel I um
(J?m;l'gn@)on ¢ l'yasé al lch% %J?J)\?éc‘c@ ( ll)t ad’}g roperty of
nagne5|un1 tearate Wer e d m xed t6

b{ gd powder

g 1mep1r1

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]

Dissolution rate of pioglitazone hydrochloride (%)

Time 10 minutes 20 minutes 30 minutes

Example 3 66.7 93.4 101.3

As shown 1in Table 2, the solid preparation of the
invention 1s excellent in the dissolution property of

pioglitazone hydrochloride.

Industrial Applicability

The solid preparation of the present invention is



contalnlng gl "mpirl e, The m xed powder cont ai ni ng

=- 37?)" i... Lhus obtained 15 (120 no) and m xed
powder 20 g) obtai ned by m xi ng thca granules
containing logl -.:Zone hydrochloride obtained in

Exanple 2 (213.1 g) with croscagyel | ose sodium (2.8 )
and magnesium S ( .-1 :aat.. 10.1 q) were curl
Le.:sed 1r.,, layers at a abl: _n pressure of _ . Ot.
‘cr; f a-faced with 20 bevel ed edge) using ut Alp.
(t?gég’\gl as Vi Q?[ab@@les[—t@@é%l%% tto AL 18 and

| ayered tab Experi nment al anple 1. D ssolution
A R T

n% (M 1 uf fer (314 p6 7,9)
e bblme PeYs Ao bR 2o te < RIS 11 Di Seol it} on
rate of gl' inepi.ride (4) 30 mnutes Exanple 3 91.4
96.2 98. Al -------mmie e e

shown in [able .., the solid preparation of the
invention has he inproved di ssol ution property of
A | :ffe_pl:CG!'="e. 1 01 Dissolution ,no

hydrochlorlde Fron1the using 900 Mof a 0.3 M
hydrochl ori c



chi ori do buf fer ( 30C, pH 2. 0) The result AS Snown
in Table 2, 15 ante? L D ssolution rate of

pi oqjitazone hydrochl oride (1) Ex :r e 3 hO r 93, 11
101. 3 --mmmm e e T

shown ir, Table 2, tMe solid preparation of W

|nvent|on is ezuel | ent e dlssquLlon propeity

0-', Iltaz. re droc- CLA&P@ N ab—--

‘- Anvontion M. The solid preparat|on of thettrs

the i ssolut on. F~ ropees of P.. ~_ slti ze 2i I_I+ .

A spligrpreparatien semprising pglitazenshydrechlgride, glimepiride
andkp padyoxyetbylgive sorhjtan tafty aaikbestenydr ochl ori de,
glinmepiride and a pol yoxyethylene sorbitan fatty acid
Tére $6lid pregaaation accrdingtatdlaim a¢ aietenpticopelywixyethylene

%?Bi@hﬁait?%d?&'e‘é@éﬁ’i%tI”&iy%%@baﬁ:.os@' tan fatty acid ester
is Pol ysorbate .



