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1 DESCRI PTI ON SOLI D PREPARATI ON Technical Field 5
The present invention relates to a solid preparation
conprising an insulin sensitizer, an insulin
secretagogue and a pol yoxyethyl ene sorbitan fatty
acid ester, useful as a diabetes-treating agent. 10
Background Art The follow ng preparations containing
an insulin sensitizer such as thiazolidinediones and
an insulin secretagogue were reported: 1) a

phar maceuti cal conposition conprising an insulin 15
sensitivity enhancer in conbination with one or nore

anti di abetics differing fB%%E%g%Tﬁggﬁncer in the

action nmechanism (see EP 2) a conposition
conprising synergistic _effective_ _amunts of a

sul fonyl urea antidiabe?pélgggﬁgpéﬁﬁing%azone 20
anti di abetic agent (see WO 98/36755); 3) a

phar maceuti cal conposition containing an insulin

sensitizer, an_insulin secretagogue and a

phatraéeali EAPLY acceptable carrier (see WO

98/ 57649); and 4) a pharmaceutical conposition

cont ai Ah@ag Paw siemsul inversigenseipzes, @ sabsmdidnaireparation
amount of an insulin secretagogue, 2

comprising an insulin sensitizer, an insulin secretagogue
and a polyocxyethylene sorbitan fatty acid ester, useful as

a diabetes-treating agent.

Background Art

The following preparations containing an 1insulin
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 effectiﬁe
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,



and a pharmaceutically acceptable carrier (see WO
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99/03476). It is preferable that in a solid
preparation conprising an insulin sensitizer and an
insulin 5 secretagogue, the active ingredients are
bi ol ogi cal ly equivalent to those which are contai ned
in two separate solid preparations as a single active
i ngredi ent. However, the preseny inventors found a
problemin a solid preparation conprising an insulin
sensitizer and an 10 insulin secretagogue for the
first time, that is, found that said solid preparation
h the undesirable_dissol ution, .propert.y of, an
| el T P 4asiaray éﬁ%;dﬁt‘/héFcreE, PRE HiIS Ut iBiT Mkt &9/ 03476) -
of an insulin secretagogue fromsaid solid
preparation was slower as conpared with that from"a
solid 15 preparation containing an insulin ) ,
secr et Afjogdé asPEEEFREPee adthdle | 4Bred enf®lid preparation
Di scl osure of Invention The present inventors studied ‘
| PREPSHSERY | n2Br defREBLiR0 seRSiftH&edbovénst obladm  insulin
As a result, they found that the dissolution property
ofearetagaPia, sethet agogueycouldgbedieénpsovedeby biologically
i ncorporating a pol yoxyethylene sorbitan fatty acid
esfeivihethe tsol tdopeepdriath orrendcaccaiweédgliyn two separate
conpl eted the present invention. 25 That is, the
pebedtprayventt bonpr avi desidglielhcaisel iithgieeamat.i on
conprising an insulin

However, the present inventors found a problem in a

sclid preparation comprising an insulin sensitizer and an
insulin secretagogue for the first time, that is, found
that said solid preparation had the undesirable dissolution
property of an insulin secretagogue, that 1is, the
dissclution 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
sclve the above problem. As a result, they found that the
disscliution 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 1s, 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 pioglitazone

hydrochl oride; (3) the solid preparation according to

the above (1), wherein the insulin secretagogue is a

sul fonylurea agent; (4) the solid preparation

according to the above (3), 10 wherein the

sul fonylurea agent is glinepiride; (5) the solid
preparation according to the above (1), wherein the

pol yox hyl ene,sorbitan fatty acid ester is, :

ol Yoo bt s 80+ 06F2RPEORT 4 OBt EPaFdtiooH & dtfprinsi "

pi ogl itazone 15 hydrochl oride, glinepiride and

PoTY3br batEr 887 AHAULRAE FrKéSTaBOGNY i IRmatqbifidtylene
the I nvention An insulin sensitizer used in the

preslehtai nbehtvoRciflegi§ediy drug that restores the

i mpaired function of an 20 insulin receptor to the

ori gi néf) stheesahddt heppby aitdpnoves arti nangy ithe above (1),
resi stance. Specific exanples of the insulin
semsi¢izetheénthadeipi eghstiaiere, isogigldltidaomme

reglixane (JTT-501), G -262570, netoglitazone
(MeG-&8/b)oridal agl i t azone (DRF-2593), MB-13. 1258,

5-(2,4 25 di oxot hi azoli di n-5-yl nmet hyl ) - 2- met hoxy-N- (4

4 (tr(3) uenenebhyl) peapylrbheanamicde KR 2%7)the above (1),
rivoglitazone

wherein the insulin secretagogue is a sulfonylurea agent;

(4) the solid preparation according to the above (3),
wherein the sulfonylurea agent is glimepiride:;

(2) the solid preparation according to the above (1),
wherein the polycxyethylene sorbitan fatty acid ester is
Polysorbate BO;

(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), FK-614, conpounds described in W99/58510
(e.g. (E)-4-[4-(5-nethyl-2-phenyl -4-

oxazol yl met hoxy) benzyl oxyi m no] - 4- phenyl butyri c acid),
5 tesaglitazar (AZ-242), ragaglitazar (NN-622),

Mur agl i tazar (BMsS-298585), ONO 5816, LM 4156,

MBX- 102, LY-519818, MX- 6054, LY-510929, T-131,

THR- 0921 and the |ike. The insu&in sensitizer may be
inthe formof a salt. Such a salt may be a

phar macol ogi cal |y acceptable salt, 10 such as salts
Wi th inorganic bases, salts with organic bases, salts

Wi L h.i-harganic.acids, sal-ts w_th organj jds, and ..
i TRbRBRREr STy PRaet B oae LR b s eazone
e of _th alts wth jnorgani.¢c bases inc

SKEPRO3T Y ERRERE mepmPo uigien Ses et ahdioe S50 (e g
potassi um al kaline earth netals such as cal ci um and

mah égrmﬁf(Qrﬁﬁﬁﬁﬁ%rzéﬁﬁﬁﬁﬁ&ﬁﬁénd the like. Preferred
exanpl es _of the salts with organic bases include

sake ol tRet Pt Repanilesy idnet mA-afiaiey I pynidihecid) ,

pi col i ne, ethanol am ne, diethanol am ne,
tEpeatahbhanrndPz2048i cy chgheyiltamiare, (NN-622), Muraglitazar
N, N- di benzyl et hyl enedi am ne and the like. Preferred
exanptra88oee st heOa-68 1w, t AM-AdiSganMBXadiOds LWwcILfhl8, MX-
salts with hydrochloric acid, hydrobrom c acid,

n60bdc REFE]1090B] ur-t3aci dHRpleephemic tae d iard t he

like. Preferred exanples of the salts with organic

acids TR® inshude sahks tWizkh teRNMHe a6 dheaGRidnt ACid salt.

5

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,
piceline, ethanolamine, diethanolamine, triethanolamine,
dicyclohexylamine, N,N-dibenzylethylenediamine and the like.

Preferred examples of the salts with inorganic acids
include salts with hydrochleoric 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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tartaric acid, maleic acid, citric acid, succinic
acid, malic acid, nethanesulfonic acid,

benzenesul fonic acid, p- toluenesulfonic acid and the
like. 5 Preferred exanples of the salts with basic
am no acids include salts with arginine, |ysine,
ornithine and the like. Preferged exanples of the
salts with acidic amno acids include salts with
aspartic acid, glutamc acid and the |like. 10 The
insulin sensitizer may be anhydrous or hydrous. The

[ l.kn sensiti.zer |i.s, preferably pipglitazone or _ a .
SEPL FANGT EoF STirerriLl v R0 gi S dgjE re acid, tartaric
rosi.glitazone or, a salt,thg&;g% (preferably, . naleate) _
R for B Parerify SHIHA Baadie Td Gl At i Telit acid,
The insulin sensitizer used in the present invention
n&§ thangSHLECHLE G 1m0 PN ZRBeS YISl ih a%k3i tPzers at
an _appropriate proportion. An insulin secretagogue
usedurReehe fpndseacicheast ithe 120k .ncl udes
sul fonyl urea agents (e.g. tol butam de, glibenclam de,
gl i cl akirgéerehidoepropdisdef ttdleazaititde,with basic amino acids
acet ohexam de, glycl opyram de, glinepiride, glipizide,
glipblizckeepadnd mamhsal-amyikgr,ed visnsid,i osecrieimgoguesthe like.
(e.g. repaglinide, nateglinide, mtiglinide or its
cal ci uBredktrro25 ckypdiHae) of6 the salts with acidic amino
acids include salts with aspartic 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.g. 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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simlar to that of the above-nentioned insulin

sensitizer and may be either anhydrous or hydrous.

The insulin secretagogue is preferably a sul fonyl urea

5 agent, nore preferably glinmepiride. The insulin
secretagogue used in the present invention nay be a

m xture of two or nore insulin éecretagogues at an
appropriate proportion. 10 A pofyoxyethyl ene sorbitan

fatty acid ester used in the present invention

i ncl udes Pol ysorbate 20, Polysorbate 40, Pol ysorbate

60, Pol ysorbate 65, Polysorbate 80 and the |Iike. The

pol yox¥et hylEhel ¥dr GisFFiadeg aciP st i ihe salt form
preferably Pol ysorbate 80. The pol yoxyet hyl ene o
sorbl tah ¥8tﬂ¥“ﬁhiﬁfe§$§rQﬁﬁﬁﬁTmﬁnth@nﬁﬁeééﬁﬂllﬂ sensitizer
invention may be a m xture of two or nore

POty oRget gy | @hkheor Bhhadrpast pradivdirestsers at an

appropriate proportion. 20 If sodiumlauryl sulfate, a

sucr oskEhst ensafl énestearet@ddBit) D8 preferably a sulfonylurea
pol yoxyet hyl ene(160) pol yoxypr opyl ene(30) gl ycol (trade

nageen t Plmsosi sr&68)abiyugedmepipliaee of the

pol yoxyet hyl ene sorbitan fatty acid ester in the solid
prepargi¢ oin&fil i hespeeseaogliveisiedn, ird it IRX Gotd £t 2hvention
i mproving effect on the dissolution property of an

iSHIbd) 4 mixture of two or more insulin secretagogues at an

appropriate proporticn.

A polyoxyethylene sorbitan fatty acid ester used in
the present invention includes Polyscorbate 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) oz polyoxyethylene(160}polyoxypropylene(30)glycdl
(trade name: Pluronic F68) 1is 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



secretagoqgue can not be achieved. The solid

preparation of the present invention is particularly
preferably a solid preparation conprising .

pi ogl i tazone hydrochl oride, glinmepiride and

Pol ysorbate 80. 5 The solid preparation of the
present invention nmay contain additives

conventionally used in the pharjraceutical technol ogy

field. Such additives include excipients,

di si ntegrants, binders, lubricants, coloring agents,
pH 10 adjusters, stabilizers, corrigents, sweetenings,

f [ [ agen he |i ke. The anounts
gé%?gﬁégo%é#t?%ésH%Fegg %é?ﬁ?ﬁg in accordance with
uant i |es can entlonally used harna eutical

echnal gy YA 24 Lk

techno ogysfo PSS | SstBF ereat u]clh"%%tlon s
cor tato._starch, eat starch, ric .
e ai §39‘5F@aévatﬁm 5ed 6 xprebaREtion  comprising
pregelatlnlzed é starch and _porous starch;
P TR B %5%?%%614@s%aalﬁpaydcaéeﬂ&sé’olysorbate 80.
fructose, glucose, nmannitol and sorbitol; anhydrous
cal ci um phosphate, crystalline cellul ose, 20
precipi tated cal cium carbonate, calciumsilicate, and
the |The. s@etduseepatatdbndopr Eper presensf inlvention may
present invention contains a pol yoxyethylene sorbitan
fairtyaatialdesiess cosvaatdoesdliyendsdt andetieegdermaceutical
Therefore, the solid preparation of the present
Itacdnio ooy preferabl ysabhcadtiathseer ysit-dldien e xealdiwnase
as an excipient in order to
disintegrants, binders, lubricants, ccloring agents, pH
adjusters, stabilizers, corrigents, sweetenings, flavors,
fluidizing agents and the like. The amounts used of
additives are determined in accordance with gquantities
conventicnally used in the pharmaceutical technocleogy field.
Excipients include starches such as corn starch,
potato starch, wheat starch, rice starch, partially
pregelatinized (o) starch, pregelatinized {(a) starch and
porous starch; saccharides or sugar alcohols such as
lactese, 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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crystalline cellulose is preferably 5 to 60 parts by
wei ght, nore preferably 10 to 50 parts by wei ght
based on 100 parts by weight of the solid
preparation. 5 Disintegrants include

car boxynet hyl cel | ul ose, carboxynet hyl cel | ul ose

cal cium carboxynet hyl starch soglium croscarnel | ose
sodi um crospovi done, | ow substituted

hydr oxypr opyl cel | ul ose, hydroxypropyl starch and the
i ke. The anount used of the disintegrant is

5 0 i ght .
b e R L LT e AR
rati.on. _Binders include

b i.ght of the soli g rep

Ry bRY B By P e BEPALEEE  Thydroxyh SRRttt I odtore
povigone &p L.yvi nyl pyrrolidone), gum arabjc owger

SREC T RESPRRe10160ThE RABGAL Do dF 168 T (e Sichdwt 300 parts by
preferabl¥ 0.1 to 50 parts by weight, nore preferably

V&L ERT 48T phbes SBY i e PERPABAEEAN -0on 100 parts by

wei ght _of the solid preparation. Lubricants include
magnesPufi Bt earanes déarévdm cerbararethvidlaslsicrose

fatty acid ester, sodiumstearyl 20 fumarate and the

| t&xeboRpherhigcadenissenchdde ufigodadyes ysedth walss tfapoth sodium,
Yellow No. 5 (sunset yellow, the sane as food Yell ow
Norogcanméhéosensbddust ateskpofvdadniBed 1Ne:— A kertd tfuooed

Blue No. 2; food |ake pignents, iron sesqui oxi de and
thedtokepropylcellulose, hydroxypropyl starch and the like.
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,
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25 PH adjusters include citrate, phosphate, carbonate,
9 tartrate, fumarate, acetate, amno acid salt and
the like. Stabilizers include tocopherol, edetate
tetrasodium nicotinic acid am de, cycl odextrins and
the like. Corrigents include ascorbic acid, citric
acid, 5 tartaric acid, malic acid and the I|ike.
Sweet eni ngs i nclude Aspartanme, #cesul fanme K
thaumatin, saccharin sodium dipotassium
glycyrrhizinate and the like. Flavors include

ment hol , peppermint oil, lenon oil, wvanillin and the

li%ftr&@ef!fhﬂgﬁégg,ag%gk%tchkgﬂ%& ie g%gﬁ?ﬁgE?#ﬁthe like.

silicic acid, rous silicon dioxi e.

The 11 g@%‘bﬁmﬂ%gg:%uif}gﬁ.hlg'&? it%(:\%%ih%ri%ﬁr:t %icfég:la?a/e?gtge%}nasodium,

silicon dioxi Si erein‘nin
integer).as_the mai.n constituent .and _specifical
LT & p R T et Paa orERs r B ARE R e
Chemi cal LTD), AEROSLL 200 (trade nanme, Ni,ppan X
Aer osi Oﬁb}‘?‘z‘*ﬁﬁ) 18fd UfRe 250E PG S mrid T @fedr
above-nentioned additives may be used as a mxture at
Are BppF bprat €. pPepodrt p6Ad spdThEeddddGe forms of the
solid preparation of the present invention include .
oral Preparainefsisgdhdgs Aepiairdese,(Asesudifggne K, thaumatin,
sublingual tablets and intraorally disintegrating
tatetayincapdims ¢ipctadisigmsgfitycyapdilzésatandnd the like.
m crocapsul es), powders, granules and troches; and

Flavors include menthol, peppermint oil, lemon oil,
vanillin and the like.

Fluidizing agents include light anhydrous silicic acid,
hydrous silicon dioxide and the like. The light anhydrous
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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25 parenteral preparations such as externa
preparations (for 10 exanple, transdernal
preparations and oi ntnments), suppositories (for
exanpl e, rectal suppositories and vagina
suppositories) and pellets. These preparations may be
control | ed-rel ease preparations such as imediate 5
rel ease preparations or sustaingg-rel ease preparations
(for exanple, sustained-rel ease m crocapsul es). The
solid preparation of the present invention is
preferably a tablet (preferably a |ayered tablet).

T f th . t_i t b
R
i nsul gensi tlé% in thelsolld(%Preparatlon of . th

pF’BBQﬁFl nvanti of“fFs S*P8P & ams Sdipp?%l%rb%?t%nd

% g?t, referably 1 to 90 parts by weight 15 per
1889pa Sﬁgpﬁélléﬁt“&rs 't RO BIS1d SreparHte oh RFCRHEAtions may

present invention. Specifically, when the insulin
s@ﬁsFPPEéP i §A-pPAGPIraPERE HPdHIGER diiale,as himreeshi &l -
of pioglitazone hydrochloride in the solid
pFEparaei BHcbRreRaopresants U dimeshtticdred s prefrmbt yons  (for
0.01 to 70 parts by weight, nore preferably 2 to 60
paraspbg, weixght iped-teQ cpart suilty owsipghtl e 0f . t HEhesodoid
preparati on of the present invention. The content of
aprepsubihosecfethgogue sentt Hevesltibn prepareaid b Df a tablet
the present invention is, for exanple, 0.01

{preferably a layered tablet).

The 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 80 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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by 11 weight per 100 parts by weight of the solid
preparati on of the present invention. The content of
a pol yoxyethyl ene sorbitan fatty acid ester in the
solid preparation of the present inventionis, 5 for
exanple, 0.01 to 30 parts by weight, preferably 0.05
to 20 parts by weight, nore preferably 0.2 to 1 parts
by weight per 100 parts by weight of the solid
preparation of the present invention. Wen a
pol yoxyet hyl ene sorbitan fatty acid ester is 10

| ene

' d.i ion, I yet h .
BPERRENBHE: o) BBl B BB B o G SOEHE YR Farion of

formal dehyde whi ch may adversely affect the stability
ngi:1 %Pie

gnPr&c INKGP&Ed©Ent in the preparation. Further,
a decrease in the hardness of a _preparation is caus

ed )
by an FREr EQ8&CDE PR Ch&Cdoivrdft ot ookt hyt2hky acid
sorbitan fatty acid ester in the preparation. , )
TREFEFORE, tflﬁes@éﬁﬁei@tre@farétw ﬁgm%ﬁ@%e%%rbﬁw%ﬁtlon 15,
fatty acid ester in the preparation of the present
i Avenekenpis, pPeér &bl YOt Parts Mvmwegivuntpyeiehabty 0.05 to
enough to bring about the desired 20 effect (e.g.
i Bpr puelrenbyi Aetibdtdi swaleupiret equradper t§. Dftanl pasusiny
secretagogue), for exanple, 0.7 parts by wei ght or
| eesgher p2@01par parhy Wi ghi goft tdfe 9o isb pi@parapaoation of
of the present invention.
the present invention.

When a polyoxyethylene sorbitan fatty acid ester is
incorporated into a preparation, the polyoxyethylene
sorbitan fatty acid ester is 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
pclyoxyethylene sorbitan fatty acid ester in the
preparation of the present invention 1is 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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be 12 produced by fornmulating an insulin sensitizer,
an insulin secretagogue and a pol yoxyet hyl ene
sorbitan fatty acid ester together with, if

necessary, the above-nentioned additives according to
a conventional nethod in the 5 pharmaceutica
technology field. The fornulatipn may be performed by
conmbi ning m xing, granulation, filling into capsules,
conpression, coating and the |ike appropriately. The
nixing is performed using a m xer such as a V-shape

&ueégabgu%BEhﬂgaQEﬁlat%nanh 1}9 lﬂfgéf”]%ﬁ insulin

per or ne ing a gran or “such as a

SéééEégg 8 nuI %%1%O&§UE% qegg?ran an f;%%& acid

conpress
unc or a rotar tabletl
afy%

sin ng Jmachi ne

RERFRe 3ﬂagn§aaw§5f fereaespadyr &1t Pt gt fdhe

kN . The coating is 15 perforned, for exanpl:
u%?ﬁbtéVF?IﬁF88£FF%§ fric Ri 178 t Onédattsid? ‘gg

be, for exanple, a sugar-coating base, a mater

PR aBNaCeREAfadat PR 5498y dredft-eric film coating

base, sustained-release filmcoating base or the |iKke.

The su@bfz Etoamidg thase Mawy bige pefrdio rmmeshte, cudiohng deixing,
20 or sugar al cohol such as saccharose or erythritol,
apdamayathenal $aldsed ﬁntoombpmmmaaa\Mdﬂpﬂﬂﬁfiﬁnxnnaating
species selected fromtalc, precipitated cal ci um

canddonhtel igel abprpprdamedyabi Chepulilxilran,i € gsanaidmared using
wax and the Iike.

a mixer such as a V-shape 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,



The water soluble filmcoating base includes cellul ose
25 polynmers such as hydroxypropyl cel | ul ose, 13

hydr oxypr opyl net hyl cel | ul ose, hydroxyet hyl cel | ul ose
and et hyl hydroxyet hyl cellul ose; synthesized

pol yners such as pol yvinyl acetal diethylam noacet at e,
am noal kyl net hacryl ate copolynmer E [Eudragit E (trade
nane), Roehm Pharma] and 5 povigﬁ

(pol yvi nyl pyrrolidone); polysaccharides such as

pul lulan; and the like. The enteric filmcoating base
i ncl udes cel lul ose polyners such as

hMgBQ&Xnggé:yﬁtetﬁﬁlﬁ%lelljfﬂ%eseohtl'{?c{ Hethy lcellytose and

hydr oxypr o met hyFcel Tul ose dc Ucein

I [ 1yl d II I
Cﬁégﬂ? hQ%k %Q% ﬁe 1%§%§%£rscguc%ﬁ%§? &ﬁ%@?@$¥% such as

mn%ﬁé%ﬁgwﬁ CPUabgs e Sl U Thechaceyaace

B o Y )

Pharna] natural products_ such as shellac and t he

| PRE1ATRE éagtlémfﬁ@alpeﬂré@éédm% o Pt IEmr idrs Ulesh as
cel |l ul ose pol yners such as ethyl cellulose; acrylic
aeR4Lupanyneprd shehlakeam noal kyl net hacryl at e

copol ymer RS 20 [Eudragit RS (trade nane), Roehm

Phar maThanengemyk faémyt@aéﬁm@tmﬂsaﬂﬂﬁuinQHanEllulose
copol ymer suspension [Eudragit NE (trade nanme), Roehm
Rhatym¢rscelibbl esehgdebatypropydnictéiylcel lulose phthalate,
hydroxypropylmethylcellulose acetate succinate,
carboxymethylethylcellulose and cellulose acetate
phthalate; acrylic acid polymers such as methacrylic acid
copolymer L [Eudragit L (trade name), Roehm Pharma},
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 amincalkylmethacrylate copolymer RS
[Eudragit RS (trade name), Roehm Pharma] and ethyl
acrylate/methyl methacrylate copolymer suspension [Eudragit
NE (trade name}, Roehm Pharmal; 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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like. Two or nore of the above-nentioned coating bases
may 25 be m xed at an appropriate proportion and then
used. .In a 14 coating step, coating additives may be
al so used. The coating additives include a
l'i ght-bl ocking agent and/or a coloring agent such as
titanium di oxide, talc and iron sesquioxide; a
pl astici zer such as polyethyleng4glycol, 5 triethyl
citrate, castor oil and polysorbates; organic acid
such as citric acid, tartaric acid, malic acid and
ascorbic acid; and the like. The coating is perforned
th r l.e

%%%ﬁgrgﬁgg ¢ ?ﬁé%glﬁ @H o15 %Yﬁyepara D819t he
presen inven a mar
letter Srcaﬁ‘i&}“gnﬁ &ﬁ]eégn&r\‘?:l)}l&gh eljagl% éﬁf}?ﬁg@ng agent
line,for bei di vided. The solid reparatlon of th
SPRILAE. FnoBADFORTI 49518 SPeucs tprelieribi gl byt 4t talc and
foll owi ng processes. 1) After, an insulin sensitizer
ahBCRNSEATHE PE1d8ec PeFdgSdie imes muaY apgerhethiytene glycol,
addi tives such as excipients, the mxture is
gF ahet Y EdChAF RESs prapEE TWOLR @ndlipsPerssidraters; oxganic acid
sol ution of a polyoxyethylene sorbitan fatty 20 acid
estiekr ¢preferabl gckdlyseriatre B@)ciahd meddic iawmisi sush ascorbic
as binders in a solvent (e.g. water). The resulting
ga@nd} esndr ehai Xé#dewi t h additi ves such as
di sintegrants and

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 in a solvent (e.g. water). The resulting
granules are mixed with additives such as disintegrants and
lubricants and then, if necessary, compressed tc produce
the solid preparation of the present invention.

2} After an insulin sensitizer is mixed with additives



10

is

20

25

| ubricants and then, if necessary, conpressed to
produce the solid preparation of the present
invention. 25 2) After an insulin sensitizer is mxed
with additives 15 such as excipients, the mxture is
granul ated while sprayed wth a di spersion or
solution of an insulin secretagogue, a

pol yoxyet hyl ene sorbitan fatty pcid ester (preferably
Pol ysorbate 80) and additives such as binders in a
solvent 5 (e.g. water). The resulting granules are

m xed with additives such as disintegrants and

| ubehcant 8.0 bhed, Lhe BIGERIArYs CUINASSEh While sprayea
produce the sol1d preparation 0 the presen

i hvention. 3% Atter an _insul.in sensiti.zer .i.s m xed

o TR a@arEPUEE 190 ShcRCAL ARt prenrs (Tiwd Hh e jagoaue, @
ra ulateg mgile sprayed wth a dispersion or

JOF LY PBRSOPYLaBFL | FESPGER as B hler 851 {pr 8F&FAbI y(PTeferably
povidone% In a solvengvfe,g, water). After an insulin

sket ¥PaEBahe P87 nitked A 1atRf 15wy agubhnggrs in a solvent
excipients, the mxture is granulated while sprayed _
168 wHi h ¥aEeBper si ohdr =05kt brg ofgapdl gD xyathylreheed with

sorbitan fatty acid ester (preferably Polysorbate 80)

ardd hddvesveschsaghdasibtrderstisn aadsdpenitcafe.sg.and then, if

wat er). The granul es containing an insulin sensitizer

arngice heargr amwings ecseridal nd ngraducesulhen setiét agegpaeation of

thus obtained 20 are m xed together with additives

stied @sedestniageantsnand | ubricants and then, if

necessary, conpressed to produce

3) After an insulin sensitizer is mixed with additives
such as excipients, the mixture 1s 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 spraved
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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After an insulin sensitizer is mxed with additives

such as excipients, the mxture is granul ated while

sprayed 25 with a dispersion or solution of additives

such as binders 16 (preferably povidone) in a solvent

(e.g. water). A dispersion or solution of an insulin
secr et agogue, a polyoxyethyleng sorbitan fatty acid

ester (preferably Polysorbate %) and additives such

as binders in a solvent 5 (e.g. water) is granul ated

by spraying it on additives such as excipients. The

g t aini. noi.nsuyli itize e
oVEREF2-530: BRIAERED HASH: i . R

obt ai ned .. are_mi. xed togeﬁhgn wi th addi.tives. such as,

di si nt'egPaRPE EAER 1671 GOHEAMSs Snd 't HEIF U Secretagogue, a
nec ssarg c ngressed t.o produce the salid

pli’%glé?éif BF\YEF £he SPIEEEAT i ntRhtY onacsf aRSderan (Preferably
insulin sensitizer is mxed with additives such as
eketprerbatet RE) maglrdd it hreahut atRdafhPledggsaydy @ solvent
with a dispersion or solution of additives such as

bi ader swabef pr éfepabny lpdecdd bive SN el isb| ermn (ad@gitives such
water). The resulting granules are mxed with

agldi tkgepisuth.as disintegrants and |lubricants to

obtai n m xed powder. A dispersion or solution of an

i nsul i Bhsegrenajdegue;oretaipolrypxyet hybehénserbistian zer and the
fatty acid ester (preferably 20 Polysorbate 80) and
agdehhives sueh aAsikindens indud isol yedtetagogue thus obtained

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

5) After an insulin sensitizer is mixed with additives
such as excipients, the mixture is granulated while sprayed
with a dispersion cor 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 sclution of an insulin secretagogue, a
polyoxyethylene sorbitan fatty acid ester (preferably
Polysorbate B0) 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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such as excipients. The resulting granules are m xed
with additives such as disintegrants and |ubricants
to obtain m xed powder. 25 The m xed powder
containing an insulin sensitizer and 17 the m xed
powder containing an insulin secretagogue thus

obtai ned are | ayered and then cpppressed to produce
the solid preparation (a two-layered tablet) of the
present invention. 5 6) After an insulin sensitizer
is mxed wwth additives such as excipients, the

ML UG »eli OpSRML AL @b W4 (85 PT aKed: n Wi f {1 8 dISRE3 e thus
or solution of additives such as binders (preferably

pc%'.fgfﬂge)l ia'?cea. §8g¥§@d (§n t\ﬂ%tnery:omﬁgggs%gs%éi %Qoduce the

granules are m Xxed wth ad%itlves suc

dj si ntegrants and | ubricants.and_then_co ssed into
oL KA ok s OR8N a5 TERTBE P arth gl present
secret ogue, a pol yoxyethyl ene sorbitan fatty acid
e%?%?ngg? ferably Polysorbate 80) and additives such

as binders in a solvent 15 (e.g. water) is, granul ated . |

by spr@yiPEter 8n ARdPLiPesScnfaftized e i witfheadditives

resulting granules are mxed wth additives such as

dF 37t @9r aRELPARAL FubfheaRta tig eolitsai 9¥ ank hedee poefeke sprayed

The m xed powder thus obtained as an outer |ayer and

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 and then compressed into a
core-tablet. |

A dispersion or solution of an insulin secretagogue, a
pelyoxyethylene sorbitan fatty acid esterx {(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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20 the above described core-tablet are conpressed to
produce the solid preparation (a dry-coated tablet)
of the present invention. 7) After an insulin
sensitizer is mxed with additives such as

exci pients, the mxture is granulated while sprayed
25 wth a dispersion or solution of additives such as
bi nders 18 (preferably povidongg in a solvent (e.g.
water) The resulting granules are m xed with
additives such as disintegrants and | ubricants and
then conpressed into a tablet. This tablet is coated

: . ! £ i : ‘
g%%PeﬁeEbbgps0§H§ianggna?%t{%nggﬁJ mecret agogue, g The

yoxyet hyfene sor _ ester (preferably
F’PJe%(ﬁ?E?ﬁ%e. %%nﬁe%oatér@ 2o 4nd,, s 3fdi .ta'éi‘é%sti%%%h Fuch as
I T ght-blocki ng agent's to produce the “sol
preparation (a fil oat ed t bleté of _the present ,
AVERE L O RO AEY CHede BricessBS, TRET abiB eiRd into 2
preferred. . Solid preparation obtained ? t he above
5§a?§e£Xceﬂﬁ%¥ﬁ F?Pl$$egai§§8FﬁPi&Hjﬂ?dﬁe ¥93558ﬂ9%+0n of an
ipsulin sensitizer and an insulin secretagogque, and )
shRERt FBaPPF T RASIPHE Cex Ce PPANCXYEWHIaRT cIPh bipger tiatty acid
of an insulin secretagogue which is 15 equivalent to
tpatesf ‘RrsberabprepBpayfonbabnat aBR) ng an cpastiungn base and
secretagogue as a single active ingredient". A solid
prdparavesn obthi et Byighite bdlsoairg) iagealtso to produce the
excellent in the content uniformty of an insulin
solid preparation (a film-coated 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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secretagogue. 20 Between individual dosage units (e.g.
tablets) of the solid preparation of the present
invention, there is little wvariation in the insulin
secretagogue content. The solid preparation of the
present invention also has good storage stability and
exhi bits stable nedical efficacy. 25 19 The solid
preparation of the present invengion is preferably a
solid preparation consisting of "a layer containing
an insulin sensitizer" and "a |ayer containing an

i nsulin secretagogue and a pol yoxyet hyl ene sorbitan 5

fatty agkd gsteq” pAdiardaysr cont aindi ngradeh®sub hfention is
sensitizer"” preferably further contains excipients

gﬁrgfekgﬁﬁ Seg aggliaingfé?a£§tgonpo%&ggﬂgiiﬁad of "a layer

urther may contarn disintegrants (

C ose, sodi and_l.ubricamnt s te. g. o
ﬁ%ﬁﬁggﬁﬂﬁ$ tgg}a.%%&f%@e%gPﬁggﬁﬁasérE%é%ta%n%ﬁ&%ﬁwcontalnlng
insuljn_ sensitjzer" contains vidone as a binder, a

SO PP Epir of FORCRRPRIP S B0gel T erO TR oY Lrign Sorbitan
of an insulin sepsitizer fromsaid solid preparation

ot EXafipte, 8€Z0li d preparation which has a stable

di ssolution pattern of 15 an insulin sensitizer and o .
wher ei AP &her e 1YL t t CONtE FEEPenc@ n tHEHid5ol uigRitizer
pattern (in particular, the dissolution pattern in
thecbegrRAY ngd WoTthee @pBEainEi e@c-ipients (e.g. lactose) and

binders (e.g. povidone) and further may contain
disintegrants (e.g. croscarmelleose sodium) and lubricants
(e.g. magnesium stearate). When the "layer containing an
insulin sensitizer" contains povidone as a binder, a solid
preparat?on which is excellent in disscolution of an insulin
sensitizer from saild solid preparation, for example, a
solid preparation which has a stable dissolution pattern of
an insulin sensitizer and wherein there is little
difference in the dissclution 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
hydrochleoride.

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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bet ween i ndi vi dual. dosage units of said solid
preparation, is obtained. 20 The insulin sensitizer
of the "layer containing an insulin sensitizer" is
preferably pioglitazone hydrochloride. The "l ayer
contai ning an insulin secretagogue and a

pol yoxyet hyl ene sorbitan fatty acid ester” preferably
25 further contains excipients eg.g. |actose,
crystalline 20 <cellulose, or a mxture thereof) and
bi nders (e.g. hidroxypropylcellul ose) and further may
contain disintegrants (e.g. croscarnell ose sodi unm

apd thyhrjscant s, (e59. n{i‘wﬂfﬁsé un’fﬁé?@{)gge) ande %rl;]c?ers (e.qg.

"layer containing an 5 insulin secre ogue an

pal I r pi fatt acid.ester” contains .
cgﬁéta sﬁﬁ%E§£§%§¥%%%§%%§ an é%%?pien??r£%egolidmay contain
paepar%tion wi th, increased hardq_s or exa

0

s, f le, . a \
ST A "SPEEAPAT of WAl of (oS TSt Ak SBFLERY p Yisbn! b tcant s
iz fornmul ated, trapsferred, dispensed or .
adffi i sSTEABES L $B°BhEEFAed. i ABGI i"Fayer containing an
secr et agogue and the pol yoxyethylene sorbitan fatty
adguedfersHrIIOYEy ePEorR aPALHGXAREDhYASDR rForbitan fatty
secretagogue and a pol yoxyethyl ene sorbitan fatty o
aBFdde§EELT "acendrdingr abi vt} ept réelbl ahes ok y san baxeipient,
80, 15 respectively. The above-mentioned "solid
peepatad pwepansitdtomgidgfh gncreased hardness, for example, a
solid preparation which does not crack or chip when it is
formulated, transferred, dispensed or administered, is
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-menticned "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,
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| ayer containing an insulin sensitizer and a | ayer
containing an insulin secretagogue and a

pol yoxyet hyl ene sorbitan fatty acid ester” is
preferably a solid 20 preparation (preferably a

| ayered tablet) obtained by the above 5). The solid
preparation of the present invention can be orally or
parenteral |y adm nistered to magyals (for exanple, 25
mce, rats, rabbits, cats, dogs, bovines, horses,
nonkeys, 21 human being, and others) safely. The
solid preparation of the present invention is useful

apufabl ¥eRG NG @n t for, for exanple,
dlgbgtes (ebg ,n yggk%ﬁgfabeﬁgggptype 2 diabetes 5

t at I b
yper L 1151 oot CaERey R o %{% rpﬁf%ﬁa% Wpenhieh i

Ilpoproteln post ra erl
faRrte bl Pg&va‘i ealnas ettt %Ea. br example,
canplicati ephropat h
ggghSESFh gaVaFggﬁ gﬁégﬁiﬁg PEDR
di abeti ¢ hypergsnol ar cona |nfect|ons (e.q.
r 8§BFF‘5118P91t FdePeitfec &itén,) umRaALL LRSEA {Hf@ct i on,
alinentary canal infection, dermal soft tissue
i AYBEF 60 1YREELPEMiR), nib YPsrehdles t analgmial dbepechigh
gangrene, xerostom a, hypacusis, cerebrovascul ar
disbpdéby, ll@Opéptsheﬁaﬂlabl pod teireowial gy sbipenia, etc.),

etc.], obesity, osteoporosis, cachexia (e.g.,
campeioaé gavheseatolerance (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
gangremne, 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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cachexi a, endocri nopathic cachexia, infectious

cachexia, or AlIDS-induced cachexia), fatty liver,
hypertensi on, 20 polycystic ovary syndrone, rena

di seases (e.g., diabetic nephropathy,

gl omerul onephritis, glonerul osclerosis, nephrotic

syndrone, hypertensive nephroscbgrosis, end- st age

renal di seases, etc.), nuscul ar~dystrophy, myocardia
infarction, angina pectoris, cerebrovascul ar di sorder

(e.g., 25 cerebral infarction, cerebral stroke),

insul,in resistant 22 _ syndrone, ndronme. X

05 SRAFABEY | EYEPREFEHE, MR ARTE T herr gL ome,

h 9erinsulinenia-induced,sensqry di sorder, _tunors _
(é.B?FlPEHQéHFEFabrQ&B@%ﬁﬂﬁﬂ%%nﬁﬂ%ﬁﬁ%ﬁ%P%%%c%??sOékiﬂlsorderr
cancer, etc.), irritable bowel syndrone, acute/chronic
S5LBMAFFhé& Ji-mf LENREIdRy HirseddeSInery, M oterhercancer,

di sease, chronic rheumatoid arthritis, spondylitis
deképnaABCerar Reci-ti s idetidedkds bawsbagoidyeue, acute/chronic
postoperative or traumatic inflammtion, swelling,
neébaakhea, phddpmgiatiosy diypstadess,[chepat iAlsheimer's disease,
(i ncluding non-al coholic fatty 10 hepatitis),
poknppihcarhpanatedt tirshrinfilsgmstordy idd iohi®e formans,

di sease, ulcerative colitis, etc.], visceral obesity
SyRghoie; sOledbrRINGS Cl1eeSig ,( dit, BIRASSEF£F DEE Sor

etc.). The solid preparation of the present invention

| srahmatibsehyhl ahBktseaonday InrRy eHd 0 0fi 4 N&haryngitis,
above-nmentioned 15 various di seases (e.g., secondary

PEG¥ENLiQN BEpatitis (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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cardi ovascul ar events such as nyocardial infarction)
and inhibition of progression in these di seases
(e.g., inhibition of the progression frominpaired
glucose tolerance to diabetes, or inhibition of the
progression to 20 arteriosclerosis in diabetic
patients). A dose of the solid preparation of the
present invention may be an effgctive anount based on
an insulin sensitizer and an insulin secretagogue
contained in said 25 solid preparation. 23 The
effective anount of an insulin sensitizer is usually

0.01 tehe0Qrrgtdaye Rheleraklsy & Lt 1k9P é@*{%ylzeplerls
adult (60 kg body weight). In the case mhere th e

| Bswh | Py SENEH T LZEE oS 99! ihazane, chl
t he effectlve annun? g /ngggF1tazone och orlde |%/day

g&ggléa Zt(ééek /9a%elﬁ§&gferably 15 to 60 ny/day

er adult ody“wei g ‘I'n the case where the

LP?EL{?VZEQ%LLLZ” higer SBEgr té@’”i i s

%?W%%zéﬁe%ﬁa@‘% ﬁéaspﬁ%fTﬁ%%@f beZacia vempditin o

i nsuljn secretagogue_is . usually 0.01 to 10000 da

oEf DR eohS AP 85baoraants Meriadda 1 -Cod ke boy day,
ight). 15 In the case where the insulin secretagogue

,g;%ﬁerably 15 to 60 mg/day per adult (60 kg body weight).

In the case 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 so0lid 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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sul fonyl urea agent (preferably glinepiride), the
effective anmount of a sulfonylurea agent (preferably
glinmepiride) is wusually 0.1 to 100 ng/day, preferably
1 to 10 ng/day per adult (60 kg body weight). 20 The
solid preparation of the present invention is
adm ni stered preferably once or twice a day, nore
preferably once a day to the abpye-nenti oned mamal s.
Particularly, the solid preparation of the present
invention is preferably adm ni stered once before
breakfast 25 to the mammals. 24 The solid

prepar@ﬁéonsgiiahﬁxﬂg DL LAVt i R s gé@@%&abk%v@ntion is

solid preparationcontal ning pioglitazo

[, de_.an L, iyepi re ahly a .
e e aary o | B ST A B ot At Hidhg BP i Eazone
f iL.pglitazone hydr.ochl oride and 2 ng_of -
oty eBrRTas B ol R et ey My BRaderahler) 2 tablet
containing.30 ng o i oglitazone hydrochl ori.de and 4
e PLRESE AR e LavBERH) ot TareT by aBoy A Py a0 Mg of
t abl et) containing 45 ng of pioglitazone i o
h@ﬁ?%%hF%FPH@ aR¥ ECRYLBE 1gRi nBpPri de, ™@r ¢hHe 9hbnepiride, a
i ke. The solid preparation of the present invention
negPbet Uss@fiaraddibi aatlidgieifd htaheebr womdadmigy 30 mg of
(hereinafter referred to as concomtant drugs) o
skelegtedatenm dhubeocblesideeatindg 4gemys,ofli apkimepiride, a
conplication treating agents,
tablet ({(preferably a layered 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, wvaccines
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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hyperl.ipem a treating agents, hypotensive drugs, anti-
obesity drugs, diuretics and antithronbotic drugs.
These. active conponents nmay be | ow nol ecul ar
conmpounds or nacronol ecul ar protein, polypeptides,
anti bodi es, vaccines 20 or the like. Two or nore of
these active conponents may be m xed at an
appropriate proportion for use.;dhe diabetic treating
agents include insulin preparations (e.g.,

ani mal -derived insulin preparations extracted from
bovi ne or sw ne pancreas; human insulin 25

PhepPALakLens AWRhLeh @5§1S$EI?%%ﬁ%€d\ﬂédlﬁﬁﬂgﬁﬂé: protamine

engi néering 25 using Esc la co or yeast;

'fﬁgbiﬂnzkgﬁc pﬁggﬁghgefrﬁg %%t% %f“ﬂef rég%ggs gﬁgr example,

fragnents or derivafives exanpl e
ucosi dase inhibitors V.0 I|bose acar bose,

ﬁ?‘%#*fg LeEn ol Py 300&19 F e B g 5 (@ pibose,

henf 8rn1n ﬁ 31 buform n, or their salts

%C@f ORgar AL OF Ple, PARArAPES: sGEG rat Lo AT e agents
hgegtldylpeptldase IV inhibitors (e.qg., NVP-DPP-278,
P 00, PR EP@l?ZSmeEKPQQFH P@?ﬁggﬂuPQBFGlthﬁ}ﬂxﬁﬁlts
etc.), R3 agonists ( 8 CL- 316243, SR-58611-A,

uLe T8 0ydsBehResEde, 10URIT6R7, SBVE-iTe6ES5, etc. ],
AZ- 40140, etc.), anylin agonists (e.g., pramintide
eibp§ptpﬂb%phptyd@senévphogpbatase i(®hidbi, t VP -RE-R78, PT-
sodi um vanadate etc.), glyconeogenesis inhibitors
(E0®, , NgbyDPHeN2 phosARRBY|, awe2i/nigi, bipar/9,1 ,glnwsase- Gtc. ), B3
phosphat ase i nhi bitors, glucagon antagonists, etc.),

agonists {e.g., CL-316243, SR-58611-A, UL-TG-307, SB-226552,
AJ-9077, 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-giucose cotransporter (SGLUT) inhibitors (e.g., T-
1095 etc.}, 11P-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 WO01/25228, WO03/42204, W098/44921, WO098/45285,
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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~15 sodium glucose cotransporter (SG.UT) inhibitors

(e.g., T- 1095 etc.), 113-hydroxysteroi ddehydrogenase
inhibitors (e.g., BVI-3498), adiponectin or agonists
thereof, KK inhibitors (e.g., AS-2868), leptin
sensitivity-inproving agents, somatostatin receptor
agoni sts (e.g., conpounds 20 described in WO01/ 25228,
W03/ 42204, W98/ 44921, W98/ 45285, and W99/ 22735),
gl ucoki nase activators (e.g., Ro-28-1675) and the

i ke. The diabetic conplication treating agents

i ncl ude al dose reductase inhibitors (e.g., tolrestat,

epaliestatc, ﬁf agu§5%§b§h&czqe%k%%%t%@ d“'“ﬁd#*“ﬁ¥~3 BDNF,
fidarestat (SNK-860), 26 CT-112, etc.), “neurotrophic

f@@éo S ﬁgggotrgﬁﬁlcN¥a%to§ %bdu%%ﬁd%ﬁ%?%yég dHﬂﬂfbmotors

factor pro. uct | d secreflon ronotors g b ;
Y Udon Be 0o PERRHS, B2 %%E?}%kl?(%epﬁ”’ SR R
-neth
ﬁ%‘%%@h‘?ﬁ%ﬂow?’ﬂﬁﬁéﬁ§18@0| 5 Bramplepd dmaaRaphenyl) ~2-

( . boxi staurin nmesylate (LY-333531) etc.), ACGE
'ﬁ%g%?F%Yﬁ 1(ém@dazﬂﬁ?§46% “pidgé&di ne, pi rat oxat hi n,

N- henacylthlazollun1bron1de (ALT766), EXO 226,
Amqthn&phq00§ykpaepwﬁ OFPEPd6R afithe Jet FXC indddtitprs (e.g.,

oxygen scavengers (e.g., thioctic acid etc.),

cetlepr bstyusedi nasylatee.(§Y,-3380330i ¢&c- fexifGH iimgiibitors
etc.), somatostatin receptor agonists (e.qg.
BHW2$190&LTQQG,ap@pagsdénsbgpatam@gat@ﬂMHgNkinase-l
phenacylthiazolium bromide (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., BIMZ23190), 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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(ASK-1) inhibitors. 15 The hyperlipem a treating
agents include HMG CoA reductase inhibitors (e.g.
pravastatin, sinvastatin, |ovastatin, atorvastatin,
fluvastatin, lipantil, cerivastatin, itavastatin
(pitavastatin), rosuvastatin (ZD 20 4522) or their
salts (sodiumsalts, calciumsalts, etc.) etc.),
fibrate conpounds (e.g., benzafpbrate, beclobrate,
binifibrate, ciprofibrate, clinofibrate, clofibrate,
clofibric acid, etofibrate, fenofibrate, genfibrozil
nicofibrate, pirifibrate, ronifibrate, sinfibrate, 25

t Bepbbhnake deeke RIS serdnhi b -
(e.g&, t he g% cé%%%ﬁggg desé?%%%%giﬁhﬁgg%%%gg%%f Fof L3R

gg)@'i‘?ll?é 315kke3Ry > 2ims R AREeRY L) T chlorg-55(2, 3-

acet oxy-2, 2-di ne Of O-

Sumseanenn) Boscle s SRt £

benzoxaze yI'Tpi"pert

et g, S_ACAT i higitor (e.d., Avasim pe, Ef]ucin be,

b xR B e SRoHA e e AR M PLHOI AT A e ete-)
eég %"BQOEUCO|’ ni cotinic acid drugs (e.g., niconol, .
nfcBri ERBFDIEPES) (- Grhy PYicddupen dilel i pHYlRt et'ef- ), anion-
(e.g., soysterol), y- oryzanol, etc.), and the [|iKke. :
16*FheNH§ pseansPyd Sdfugs Shediafdy tamging &isi n » probucol,
converting enzyne inhibitors (e.g., captopril

eRaraptnic defdpdirngs dec ), angiamadnsimidgritrol, etc.),
antagoni sts (e.g., candesartan,

ethyl icosapentate, phytosterol (e.g., soysterol), V=
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-
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, phenylpropanclamine, clobenzorex;
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telmsartan, 1irb
medoxom |, 1-[[2
di hydr o- 5- oxo- 4H

an, eprosartan,
esartan, tasosar
-(2,5 15

1, 2, 4- oxadi azol

tan, ol nesartan

- 3-yl ) bi phenyl -

yl ] met hyl ] - 2- et hoxy-| H benzi m dazol e- 7- car boxyl i c
acid, etc.), calciumantagonists (e.g., manidipine,
ni f edi pine, nicardipine, amo

etc.), potassium

channel openers

i ne, efonidipine,
(e.g

| evcromakal i m L-27152, AL 0671, 20 NI P-121, etc.),
i ke. The anti-obesity drugs include

clonidine and t he

e TR

phentern1ne si bugr

acting on t he

FERRT G ani fed "/t

SRRl SCTHOMS 04,

Iura

At AR RCE mh RndB! MR LA a0 i “ﬁ?ﬂ%ﬂm etc.);

cl obenzorex; 28 MCH receptor antagonlsts (&9,

Sk @aget L RAP- ’?Qﬁigonééﬁﬁodﬁdg -deSdri¥ed 3N

W01/ 82925 and W01/ 87834) etc.);

neur opeptide Y i
At aRPRPEtantedgniste- 422935) SPcéﬁrla?&ﬁwoufd{)-lr%”eﬁ)dr ghrelin

ant agoni sts (e.g.

, SR-141716, SR-

147778); ghrelin 5

aan bamissEs; | ILRSthmysfﬁéegbdd@lwmmgme inhibitors

inhibitors (e.g.
I (i dpi t OBET {2498

, BVT-3498), etc.

], pancreatic |lipase

etki §t apanATlead62: diipdse Rhhibitors (

agoni sts (e.g., CL-316243, SR- 58
SBr 226552, A@L%@Z eBYB) 19688250 4st40140,g .6t ©D-316243,

peptidic anorect|

cs (e.g., leptin,

611-A, UL-TG 307,
CNTF 10 (ciliary

&8s Dt +@phiic-facsors) spebeohs2GhalBeystOKiEMI-196085,

agoni sts (e.g., |

intitript, FPL-1

5849, etc.), feeding

AZ-

iﬁ@ib@!°§§c(?;9pep€iéik andrthe ildkqe.g., leptin, CNTF

(ciliary neurotr
agonists (e.g.,

inhibitors (e.q.

The diuretics include xanthine derivatives (e.g.

sodium salicylat

theobromine, etc.

cyclopenthiazide
hydroflumethiazi
polythiazide, me
drugs (e.g., spi
anhydrase inhibi
chlorobenzenesul
mefruside, indap

etacrynic acid,

ophic factors),

lintitript, FPL-

, P-57) and the

e theobromine,

, trichlormethiazide,

de, benzylhydrochlorcothiazide,

thyclothiazide,

etc.), cholecystokin
15849, etc.), feedin

like.

calcium salicylate

), thiazide agents (e.g., ethiazide

etc.), anti-aldoster

in

g

f

r

one

cannabinoid

e.g.,

SR-

hydrochlorothiazide,

penflutizide,

ronolactone, triamterene, etc.), carbonic

tors (e.g., acetazolamide, etc.),

fonamide drugs (e.g., chlorthalidone

amide, etc.}, azosemide, isosorbide,

4

piretanide, bumetanide and furosemide.

The antithrombotic drugs include heparin (e.g.,

heparin sodium,

heparin calcium,

dalteparin sodium,

etc.

) s
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The diuretics include xanthine derivatives (e.qg.,

sodi um sal i cyl ate theobrom ne, calciumsalicylate 15

t heobrom ne, etc.), thiazide agents (e.qg.,.ethiazide,
cycl opent hi azi de, trichl ornethi azi de, :

hydr ochl or ot hi azi de, hydrof | unet hi azi de,

benzyl hydr ochl or ot hi azi de, penfl uti zi de,

pol yt hi azi de, nethycl ot hi azi de, pgtc.),

anti-al dosterone drugs (e.g., spironol actone,
trianterene, etc.), carbonic 20 anhydrase inhibitors
(e.g., acetazolam de, etc.), chlorobenzenesul fonam de

dﬁHQ?aQ@ng(e.%hhoM%Q@§f¥H1 ot dEfrside. . § ndapam g8 rombin

etc.), azosem'de, isosorbide, etacrynic acid,

gg?shﬂgiq%ugﬁgnggayégi&$ﬁl%H%g%eMéﬁ%oﬂggiyE%Fr%%ents (e.g.,

ntit hronbo ugs 1 nclud parin (e.g., arin
sqQdi yn par.i, al_ci_um | t eparin sadi etc, 29
S A5PATARERA T GALEIT SLE  PREUIM e BBrcse,

anti-thronbin ents (.e..g.., ,aragatroban etc.%g%.
CRPBGEPIERS /aghis < 815 L S QA | 178k hRbtors (-9,
al tepl ase, natepl ase,. nont epl ase, pamitepl ase, etc.i,
pFafePrRe 4gar @g%ﬁomlmﬁid&rt SE (e, F£115%3 %7 bpi B he
hydrochl oride, etc.), cilostazol, ethyl icosapentate,
béFQEF‘8§Pt§6§iruﬁeé'@d’r§ﬁrtp§g}C@lué‘t & Nch & 15 %7 1 @fee and
the like. The timng of adm nistration of the solid
phEgapahitenide apd ithe griksent invention and a
concomtant drug is not |imted and they may be
adm ni stered sinultaneously or at staggered tines.

Al ternatively, a single dosage form

The timing of administration of the solid preparation
0f 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 dese 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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containing the solid preparation of the present
invention and a concomtant drug may be adm ni stered
to a subject. 15 A dose of a concomitant drug can be
selected appropriately based on the clinical dose.

The conbination ratio between the solid preparation

of the present invention and a concomitant drug can

be sel ected appropriately depeBding on a subject to
be adm ni stered, an 20 adm nistration route, disease
to be treated, synptons and a conbination of drugs.

In the case where a subject to be admnistered is a
hswan, a6. 01 tahibCepants il weifgithofsdl i cpwadtiation of the
drug nmay be used per 1 part by weight of the solid
ppepaeati OAveRBiPRUSINADY YIMGnd tCANC B IANts W istic
superior effects 30 such as 1) enhanced actions of

thee sohi drpEgRakalL@n , 0h )t RRUNEF &M sd et N and; @
concomitant drug (Synergistic action of the drugs),

2)rEdPsed Hoses Ak HhesSel an@netag{rﬁgdlgré( Cgod{&ﬁnitant drug

present 1 nvention or a concomtant reaucti on

;gr98§8?i88ngﬂrggs%%tgoﬁ %ﬁgﬁ%QrQ¢%e b §hen they are

m nirstered 1'ndrvidual uced adverse

ef fects ., of the _soll. I rati of the esent

ChoE Tanehel Sral ki uRnaR Mot b e gEtects
Fb£e' afte&ﬁ the present invention will be explained

L qbES] PO EhPraParandet 6 it e SENT BAEn it And

Exanpl es which are not intended to |imt the present
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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invention. In the following Exanples, products that
neet the 15 Japanese Pharnmacopoeia 14th Edition or
Japanese Pharnaceutical Excipients 2003 were used as
various additives such as |actose,

hydr oxypr opyl cel | ul ose, croscarnel | ose sodi um
magnesi um stearate, crystalline cellul ose and

Pol ysorbate 80. 20 Exanple 1 d gaepiride (10 g) was
di spersed and suspended in a solution (150 g) of
hydr oxypropyl cellulose (7.5 g) in water and then

m xed with Pol ysorbate 80 (1.5 g). The resulting 25

”b%tﬁa%g§9E%Eb%% W@Bﬂﬂéﬂﬁéfﬁd%’F@?S@5adingnat198t§se (179.35
m xture of pioglitazone hydrochloride (82.65 g)

"Bt gﬂaga%g&ﬂj?%e@ 2 rs@m_f'wgggbfd rgﬁlgﬁygawm by Powrex

act ure OWI‘ ex

( of the ranul ned
FBebaT vl 1Thet S Um (L b §) Shd WRonbs U R i comeined

dd d d.. Th | t
( §555Rgithe é@g‘%@?rﬁp? & ?réiqab?i?fﬁé%aﬁéﬁ [ Siatate (0.1
1. O t/cn2 (7.0, nmmt+ flat faced with bevel ed e
us? ngSAf o ‘i’%%‘ﬂ ERE SOLXAE . nanF aERRr e By §Pr?‘r¥é‘éf?u 120 mg)

Corp.) to obtain a tablet. 10 Exanple 2 @ inepiride
( ¥6Sq)CIMRE 5 IF5er 3&d aan*élagﬂj%éﬁaed?lﬁﬁfdlr%opﬁt ilor (a6em” (7.0

g) of hydroxypropylcellulose (7.5 g) in water
mm¢ flat-faced with beveled edge) using Autograph (AG-50 kN,

manufactured by Shimadzu Corp.) to obtain a tabklet.

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 spraved 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) c¢eontaining pioglitazone hydrochloride

were mixed together with croscarmellose sodium (1.8 g) and
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and then m xed with Polysorbate 80 (1.5 g). The

resulting mxture solution was granul ated by spraying
it on lactose 15 (272 g) in a fluid bed granul ator
(LAB-1, manufactured by Powex Corp.) to obtain
granul es containing glinepiride. A m xture of

pi ogl i tazone hydrochl oride (82.65 g) and | actose
(190.85 g) was granul ated whil e3gprayed with a
solution (150 g) of hydroxypropylcellulose (7.5 g) in
water 20 in a fluid bed granulator (LAB-1,

manuf actured by Powex Corp.) to obtain granul es

CRALALRING RiteEdtrazare 1 hydr oeiOmide:udde ghanshesined (240
(1405 g) containing glimepiride and the granules

&é@%@g COR RS Péﬁglaité‘éﬂﬂétﬁfg;gfﬂg%dﬁ@ o5 1.0 t/cm?

€ m xed together with croscarne odium (1.8 q)

a 2 esi ym stear. %F 0. %?. The m xture, thus N

oA BE0 206T G s Smprdedst SIS, A By g C8Grapn (A

pressure_of 0.t/c 5 u flat-faced wth.

e BT TR A TR CRG B8 N, e S50 o PP Lot

by Shimadzu Corp.) to obtain a tablet. 5 Exanple 3

GAinepiride (12 g) was dispersed and suspended in a

solution (180 g) of hydroxypropylcellulose (9 g) in

k8P 1lgnd then mixed with an aqueous 18% Pol ysor bat e

80 solution 10 (10 g . The resulting m xture solution .

was gr §adimerdd iske aging’@3 @hsraEcede FrEbesusyenpgd in a

a fluid bed granul ator
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 1in 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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- Corp.). To a part
(22.94 g) of the granul es thus obtained,

croscarnel |l ose sodium (2.16 g), crystalline cellul ose
(10.81 g) and magnesi um stearate 15 (0.12 g) were
added and m xed to obtain m xed powder containing
glinmepiride. The m xed powder containing glinepiride
thus obtained (120 ng) and m xgg powder (120 ny)
obtained by m xing the granules (28.1 g) containing
pi ogl i tazone hydrochl oride 20 obtained in Exanple 2

Wi th croscarnell ose sodium (1.8 g) and magnesi um

S 0.1 g) were conpressed in layers at a
t%%%éﬁ?%ggpressure of 1.0 t/cn2 (8.5 nm flat-faced

ith | ed ' Aut h (AG50 kN, .
Tmnut aceirER By oton 4adh dnt FiBRebhEa rrt | syspegded in a

tablet. 25 %ﬁ Exanple 4 dinepiride &40 g) was
(Pa0EF 18 420 0 G o bt o OB BBPHL o 1080k ey (4Gt ) in water
hydrox%propylcellulose (45 g) in water and then m xed X
WrER BReAqdses! 200%hPA Y saabaresse solfnliveesbass &) . solution
The resulting m xture solution was granul ated by
sptayidng i tThm zesbitdne ofidtaptoseolubdsengpagndranulated by
crystalline cellulose (360 g) in a fluid bed
gephavangr iEMP-dr0, amnufiactwreed df Pbartxs€or 1052 g) and
This granulation was perfornmed in 7 batches and the
resybtahyjigeantd esulese 1Gadi xgd. ifo a pardid 98éd. 7gganulator
of the granul es thus obtained,

(MP-10, manufactured by Powrex Corp.). This granulation
was performed in 7 batches and the resulting granules were
mixed. To a part (9370.7 g) of the granules thus cbtained,
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 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
pioglitazone hydrochloride.

The mixed powder (90 mg} containing glimepiride and

the mixed powder (120 mg) containing pioglitazone
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croscarnell ose sodium (672 g), crystalline cellul ose
(1120 g) and magnesi um stearate (37.3 g) were added
and m xed to obtain m xed powder containing
glinmepiride. A mxture of pioglitazone hydrochl oride
(496 g), 15 lactose (1072 g) and croscarnell ose
sodium (108 g) was granulated while sprayed with a
solution (540 g) of povidone (54 g) in water in a
fluid bed granul ator (MP-10, nanufactured by Pow ex
Corp.). This granulation was perfornmed in 7 batches
and the resulting granules were 20 m xed. To a part

, / bt ai .
CHdedem il ROy fed e EBBE sseg, dgy dayers ot a
46. 4 dded d_m fai : "
(6% Lo Phg S 00 o0 PO B LS BOUELcacecn
S50 pordePOFE58 mor g hidich TR S 1 bl 0s121028%,
h droghloride t hus obtai ned were conpressed in |ayers

aputaghREEAngPYr e&ddievds S5 saysiiveh kel 0 mifé obtain a

convex-faced) _using a rotary tableting nmachine ‘ _
(B YS 05ablepax, comgmdfdadur edby Rikuswf  picoglitazone
Sei sakusho Ltd.) to obtain a 5 layered tabl et
cliydae aithgr 83dengndf 2phggloift g2dmepinidicogdnriateland 2
ng of glinepiride per tablet. Exanple 5 The m xed
powder (180 ng) containing glinmepiride and 10 the
m xed powder (120 ng) containing pioglitazone
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 mmé¢
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 mméd
flat-faced with beveled edge) using a rotary tableting
machine (AQUARIUS 0512LDZ2AX, manufactured by Kikusui

Seisakusho Ltd.) to obtain a layered tablet containing 45
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hydrochl ori de obtained in Exanple 4 were conpressed in

| ayers at a tableting pressure of 7.8 kN punch (9.0

mm+ convex-faced) using a rotary tableting nachine
(AQUARI US 0512LD2AX, manufactured by Kikusu

Sei sakusho Ltd.) to 15 obtain a | ayered tabl et

containing 30 ng of pioglitazone hydrochloride and 4

mg of glinmepiride per tablet. Exgnple 6 The m xed

powder (180 ng) containing glinmepiride and 20 the

m xed powder (180 ng) containing pioglitazone
hydr ochl ori de obtained in Exanple 4 were conpressed in

| ayersSe at, s LAg . N pupnch By L
R P e R s i L anty £ 5T 4 Ghimepivice
t leEgggetnachine (AQUARI US 0512LD2AX, manuf act ured

be i kusui- 25 Sei sakusho Ltd.) to obtain a |ayered

tabl et containing 45 35 ng of pioglitazone

hydrochl oride and 4 ng of glinepiride per tablet.

ti le 5 Ainepiride (12 was di spersed
gﬁgﬁgégﬁgﬁggd %g%ﬁiesolu{iogl(hSO é) o?) P

hydrOXégropchellulose (9 g) inwater. The resulting .
m xt ur B14BPREFSACwas! gr dhuleddbyrepradi myid | uspended in a
|l actose (208.2 g) in a fluid bed granul ator (LAB-1,
nBRLPEEPOr dd 88y Povrlexh Carpxyrrapyacpiiunlese. 99 @) ofn water.
the 10 granul es thus obtained, croscarnellose sodi um
(Phe7 rgsul tidmgstml xtwee cebllultdon (Wis 89rghudatded by spraying
magnesi um st ear ate
it on lactose (208.2 g} in a fluid bed granulator (LAB-1,
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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(0.12 g) were _added and m xed to obtain m xed powder
containing glinepiride. The m xed powder contai ni ng
glinmepiride thus obtained 15 (120 ng) and m xed
powder (120 ng) obtained by m xing the granules
cont ai ni ng pi oglitazone hydrochl ori de obtained in
Exanple 2 (28.1 g) with croscarnel |l ose sodium (1.8 Q)
and nmagnesium stearate (0.1 g)zmere conpressed in

| ayers at a tableting pressure of 1.0 t/cn2 (8.5 mmt
flat-faced with 20 bevel ed edge) using Autograph

(AG 50 kN, manufactured by Shinadzu Corp.) to obtain

ey cigttabhet ey gl PPl losgl tien o

a a t.ed b a paddl e net hod (50
ggﬂg ta u%glgé gg%%nw§%f&§%&%osp¥atepbuffer (37C, éH

g result is shown in Table 1. [Table 1]
sso}utl nrate of glinepiride (% Tine 10 m nutes 20
i nut e ' 91.4 96.2 98.1

2%%%%?2??%%HE§3%ﬁI8f5$?ng?flfl?§ 1% As shown in Table

Irihde solid preparati oy Qhi dk€es I NVEATH PR PES TN8) minutes

Imrﬁlﬁ{f@ §1| ssotution pfﬁpe&( Yy of gl 96";‘?” rTde. 98. 1

%&Eﬂéf&t‘i% E"sfdﬁi‘é 2541 71.1 78.1

As shown in Table 1, the solid preparation of the
invention has the improved dissclution 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-potassiﬁm

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 in Table 2, the solid preparation of the
invention is excellent in the dissolution property of

pioglitazone hydrochloride.

Industrial Applicability

The solid preparation of the present invention is



10 Di ssolution of pioglitazone hydrochloride fromthe
tabl et of Exanple 3 was tested by a paddl e nethod (50
rpm) using 900 nL of a 0.3 M hydrochloric

aci d-potassium chloride buffer (37C, pH 2.0). The
result is shown in Table 2. 15 [Table 2] D ssol ution
rate of pioglitazone hydrochloride (% Tinme 10

m nutes 20 mnutes 30 mnutes &xanple 3 66.7 93.4
101.3 As shown in Table 2, the solid preparation of
the invention is excellent in the dissolution
property of pioglitazone hydrochloride. 20 Industria
Appeiraabiki by dTa®e3e@ld-a I2EaY dqatdg@h@foﬂ hanPresentand
invention is 37 wuseful as a abet es-treati ng agent

OkxkBe1bhkeiandneexGeldAnttidh e SASUMdOhLn insulin
properties of an insulin sensitizer and an insulin

S§§ﬁ§§_€999lﬁean%8anCII'ﬁlslM@l:l'l £ ﬂa% Rparation
conpri sing pioglitazone hydrochl or| . glimepiride
and a pol yoxyet hyl ene sorbitan fatty acid ester. 2.
The solid preparation according to claiml1l, wherein
t he pol yoxyethyl ene sorbitan fatty acid ester is
Pol ysor bat e 80.
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CLAIMS

A solid preparation comprising pioglitazone hydrochloride, glimepiride
and a polyoxyethylene sorbitan fatty acid ester.

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



