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DESCRI PTI ON SOLI D PREPARATI ON TECHNI CAL FI ELD OF THE

I NVENTI ON The present invention relates to a solid
Wpe@pasmsl on conprising 2- [[6- [(3R) PCT/JP2008/051900

-B-anlno-l-piperidinyl]Dﬁ%§ﬁﬁy@& ro-3- methyl -2,

4-di oxo-1 (2H) -pyrimdiny methyl] -benzonitrile

(general nane: Al ogl iqUIiID EHREPARAIIONT sonetinmes to be

referred to as_compaound_(1) ) _Qqr S of , and

pi oglitazone chg{‘}EQH‘_ F%%i’%o?,ﬁ 'Eﬁﬁ:cﬁ‘&%ﬁ{f}% ul as a

t her apeubi sk tigi dRintdicibateas rard tithe kbkéd BASKERECLINGh
OF THE I'NVENTI ON Conpound (1) taq be used_in_the

coppesehngi AveheT biSR)s Fepbimasd 2 PET IORRYE rdr “ofithydro=3-
pLi gyl 14 e P=l okl
B
(gﬂh?rbliﬁamih?mh@g&ipmﬁnuuhaqpﬁn&ﬁﬂanwSﬂmﬁ iesn tepheent
reference .__Howeye a pre j i Si
reé&ﬁﬁSﬁngo(?i 6 = tLpﬂefgbfpgﬁgkgggﬁﬁggggg%gagr a
piﬁ@h&tbﬁ@h@oérhassémﬁ treeregBpatieth ispatserftulr ekerence

US- B- 2005/ 0261271 DI SCLOSURE  OF THE | NVENTI ON
thegapsuhdc(frug HRF chiaketepmnd \FhsHidiSor, and

pi ogl i tazone ar eglekEr&hie G Vs afnvisi@rTioheat ment  of
di abetes and the |1 ke, and provision of a preparation

(conbbnabiod 4fknty kerwstdiiny temresead hpgention is
- e S SpPLNLAER 2 SERLIC YA Yl Epa,
which is an enzyme that decomposes glucagon-like peptide-1
(GLP-1), which is a hormone enhancing insulin secretion
(patent reference 1).

However, a preparation comprising compound (I) or a salt
thereof and pioglitazone or a salt thereof has not been
reported.

[patent reference 1] US-B-2005/0261271
DISCLOSURE OF THE INVENTION

Compound (I), which is a DPP-IV inhibitor, and
pioglitazone are both effective for the treatment of diabetes
and the like, and provision of a preparation (combination
agent) containing them as active ingredients provides
extremely high usefulness from the clinical aspect. However,
practicalization of a preparation containing plural active
ingredients is not easy as compared to a preparation
containing a single active ingredient. For example, since the
dissolution rate of an active ingredient from a preparation
can influence the time-course drug efficacy profile after
administration, practicalization of a preparation requires
control of the preparation formulation to optimize the
dissolution rate of the active ingredient. In the case of a

combination agent, however, it is associated with high
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practicalization of a preparation containing plural
active ingredients is not easy as conpared to a
w@e@paymsl on containing a single active ingredP@nIR20082051900

.exanpl e, since.the dissolutign.rat 3 j .
dl%_ﬁb?ﬁjﬂ:%nﬁr P orfta PSa auff hoc én%ci%}# Fﬁggcgg%héglogy since
thbi ABs§OUSEonl Ntk efdf camh prafiviee iabtredient needs to be

adm ni stration, practicalization of a $%§ aration

opkégilreds ARIVICTof Lithd SpPdfar APFERSTD at R 2"
adQBLLA dfﬁfi@&?ﬁé Sﬁ;géc_%zi&{a I Rfe 102e caehiival stability such

ingredient. t case of a conbination agent,
ashowerecouise | decwmerdtian Wi RAbigRdinreredieptey ofifFheased

spect of .phar ti | QOM 311 RGe K
ac%?%%%?uf?%ng?%pgﬁ%% eé%hx%%%?sg'lngﬁg ?%nfkﬁgééét¥OSECh 2
tifeopbiipkgechadMpseoMerthé tadisiwd somgredéssar gisgolution

suppress an adverse influence .(degraded, st . .
o Sh e T i ST o aRee P Age B cpaction
of?%&ﬁ?givgctDGéeﬂh@ﬁé@ieﬂ%&”éﬁﬁﬁﬁiﬁﬁaifﬂ ty coathihbeéion agent.

I'ke, degraded dissolution stability such as . _ _
ti meTbeupsesehkniesen Forharaia i sRpqUsreyiiyensive studies in

andbRRabili 0n Ba1LEr nand, heddieoindl i tlehie hngausada
y the“interaction of plural active ingredients
theant ayneddiniduebhbi pe¢panimgerite s tpiregdncontaining

i nvent.ors, have conﬂ Céed in%:ns've t.ydi ' fo
SR 8 e o ke o L B Bgimient,
su@N@rt Baarby1E68bY| dshad | Yherepasndigpddte ddntstindagt

cont ai ni ng conpound (I% or a salt thereof and,, as t.he
PiAFSEaERBRPPENE, S3hfaFReFeQtgahdal TOHTIS SFfPithexctpLent,
st 34 BRHL-CQNEBHBL NORLOBLIARIONS £1 A1 Tldpdihiarienl

, as the second excipient, sugar or sugar al coho

caarithifndngi iheaesbWpdpprepar Bbe ofl eaetdl Mthgratfe &F 8RS

arts,. the dissolutignr ch t. ' is
A S
caused by the interaction of the respective active ingredients
can be suppressed, and further study has resulted in the
completion of the present invention.

Accordingly, the present invention relates to

[1] a solid preparation comprising the following first and
second parts:
(1) the first part comprising compound (I) or a salt thereof
and, as the first excipient, sugar or sugar alcohol; and
(2) the second part comprising pioglitazone or a salt thereof
and, as the second excipient, sugar or sugar alcohol,
[2] the solid preparation of the above-mentioned [1l], wherein
the sugar or sugar alcohol is lactose, sucrose, erythritol or
mannitol,
[3] the solid preparation of the above-mentioned [2], wherein
the first and the second excipients are mannitol,
[4] the solid preparation of the above-mentioned [3], which is

a coated tablet comprising an inner core made of the first
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caused by the interaction of the respective active
i ngredi ents can be suppressed, and further study has
WO 2®ai03se2 | n the conpl eti on of the present i nvRCI/IR208/051900

cordi.n the n | .at.e [1] a
Paﬁgruanﬁr Ba?%?? Pdﬁ S|ngq?h%1fol%gaﬁng %?rst and
§e@gads@aiﬁ3préﬁaraﬁmbﬁ|dﬁttnﬁﬂabduaﬁmentnngedomﬁbunﬂhereln
or a salt thereof and, ek irst ex

ngu§AFSbr Sl SBF CoR G L A7 56 SN pAFE P Tent 18
1a%‘EBEE' sing piogli tazone or a salt t her eof and as the

second exci pi ent, ugar sugar al coho

[6§grthd ppépéraw}@@r@tlfﬁmeo%ki&% Fhawte mlpil]ed mirewﬂlch is
t he, sug S t ;

- HSERHSREREy Ua RUERI Y Blding s o2 cne gpeond

patrlﬁe ahavenmntennbdyeﬁ]maMew@trhet rfeerStr $argnd t he

(73 6B A0Lof BFCPRES LBV ES hets ARG T URTER. (g1 hich s

a %%%dlb?eketaﬁpa’@rt@m@ﬁlﬁh@;nﬂft@é Fiof et rﬂ&d&eroﬁnatdleeof the
firstpar an outer | ayer nmade of the second %

£ifrs pﬁt@ftsoand Bheparaendnl afet HAdD Rfe-Tightisomed

a"&h he first excipient is mannitol and the second
ex0| p| en |s | actose, [6] the solid preparation of the
abov&%ﬁeab&mdepreﬁﬁramhonhOfsthﬁcﬂ%ﬁﬁﬁﬁﬁzﬂﬂ%ﬁntlon is useful

o SOTSERTA, 80! N0E) SOL°ATRIE O LI, RPN £ty P imizc
tHY QPRI @A o8f rtahe alfovre nRotivaetng53dienti cdontsnaned in the
ORARATHIGR part Cohn8UPRECSBCBNIoPEFER® ol (G e edt aded
sEﬁ?é&@cﬁa%Eemlcal stability such as time-course
decomposition of active ingredients, decreased activity and
the like, degraded dissolution stability such as time-course
changes in the active ingredient dissolution pattern and the
like, and the like) caused by the interaction of active
ingredients contained in the preparation.

DETAILED DESCRIPTION OF THE INVENTION

The solid preparation of the present invention is
explained in detail in the following.

The first and the second parts in the solid preparation
of the present invention mean compositions or constituent
components each capable of existing as an independent
composition.

(1) First part

The first part in the present invention is a part
(composition) containing compound (I) or a salt thereof and,
as the first excipient, sugar or sugar alcohol.

In the present specification, the “sugar or sugar
alcohol” to. be used as the first excipient is sometimes to be

abbreviated simply as “the first excipient”.
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and the like. The solid preparation of the present
invention is useful as a therapeutic drug for diabetes
wapwsoyassl i ke, can optim ze the dissol ution rae€er/of20081E51900

actiye _ingredien on ne ar.at.i and can
supp#%ggpgﬁsaﬁgeégé % uéﬁé%q¥ﬁ£grad%§ é?%?ggg gr
phekeAceabgstablyi dycepicibbs 44 1E- cols @sdec sapdsntitbn

of active ingredi ecreased act,ivity a

lnPFHéane@FééedadﬁggBl‘ﬁﬁ PRIHbi9 145 %uéh & 33t With pasic or

ackilie- GRYLSCaENANEGRE tRe tDEk@CtI ve ingredient
di ssolution pattern and the like, and the |ike) cause g

by tBeefarabaet puampleacet vidhe rglddivrits 100RC0aPAEd 2 A
D?E%d@reg gtkggh %?g é%%%%E§QQEEFIg&&?@ﬁ@ﬂ%le¥ENE|CN1trlc

pr epar a présent -invention is
acedp| aunEdrin dendpIphasph&rimlaamdrﬁpd'ﬁhefhuhﬂ: and

t he sec rts in the s d prepar at.i.on o e
pr esERE FHQE 5RAHRARS ¢ %;] with & %eﬁfld include

saQ@EPQAent %eﬁ%mcCéeaal ef@fmfé(l §<§id1,g a&fetaln: |amiependent
conposition. (1) First part The first part in th

trgfdsempacatént peAdy s Tampaie €€éﬁ1p0§P<F‘|léﬁ) €At ai ﬁ‘Fﬁ@rlC acid,
maﬁ%%OléQngl Li@Lid sakl, tg‘ﬁé?ﬁﬁl@%lcﬁs e d idsly,

exci pi ent, sugar or sugar cohol”. In the present
nedpacieksiud £onadw, acmé,"bagaene$uétgﬂuceﬂqxﬂnﬂp“ﬁQiu69§5ulf0nlC
a5 rath 580 1400l y Tas Tthe first excipient: . Exampl es

of thecTakhbok eeappusd 6f)thackale with basic amino acid
11&32&&?%%3%%|%%Ehya%%ggggg?lﬁygféé, é}gﬁ hlnéiéﬁgttﬂgtflke,
and preferable examples of the salt with acidic amino acid
include salts with aspartic acid, glutamic acid and the like.

Preferable examples of the salt of compound (I) include
salts with benzoic acid, trifluoroacetic acid, p-
toluenesul fonic acid and the like, more preferably a salt with
benzoic acid.

Compound (I) or a salt thereof is preferably benzoate of
compound (I), trifluoroacetate of compound (I), or p-
toluenesul fonate of compound (I), more preferably benzoate of
compound (I) (sometimes to be abbreviated as compound (IA) in
the present specification).

The content of compound (I) or a salt thereof is
preferably 0.1 - 90 parts by weight, more preferably 0.5 - 80
parts by weight, still more preferably 1 - 70 parts by weight,
relative to 100 parts by weight of the first part in the
present invention.

Examples of the sugar in the first excipient include
lactose, sucrose, fructose, glucose and the like, preferably,

lactose or sucrose.

Examples of the sugar alcohol in the first excipient
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inorganic acid, a salt with organic acid, a salt with
basic or acidic amno acid and the |ike. Preferable
wex@spdass2 of the salt with inorganic acid incl BUBEIRAIYE1900

infhhde WA OEN 001 © Bt dVAIRBEATLS, agldi cBh ] Mhd1 86t and
sulfuric acid, phosphoric acid and the™like.
ther & ke ahbee Exeaipl s eyt todl orwinehnditgani woaei preferably
maing%gﬂe salts with benzoic acid, formc acid, acetic

e c~trifluoroacetic acid, fumaric acid, oxalic acid,
t arteése asighr @i ugm dloohblli magcbd, usedcahbne, or two
acid, mplic acid, methanesul foni,c ac

id, .
Orb@ﬂ%%n%%%@?d%ﬁ%r%ﬁﬁ(ﬂaXrﬁﬁﬂqﬁﬁﬁe§HlFBW%&HQEFanand t he

i kepn £ref £gabbec 3am 6% Yreddeasalt 1uctBsBaskGcgEap
acid include salts with arginine, |lysine, ornithine
erghiri hel | 9k ananmit gk el tsh bx edegaples mohntfelsal t with

Cdi ) el | ! ti L
o ut bie CRAE L8 IS B0 el B80BE LESACH £he
preaéht of ncempoomdi £ Igre fectaldey Salt 99woklrtbebgoiveightd, more

PrPFRERD Ry 0 pr T 57 LA Sltth Sbandot e PACTeraPly 20 -

90 apesngy (kdight A s&l 4t ithereofi oos pRrekebagblyiBanzeat ehe

of conpound (I trifluoroacetate of conpound (1), or
abﬁV@T@%%%%®m¢%n%i%ﬁ?ﬁP%QM@ound (1), more preferably

ggnégﬁ%gﬁ%%gﬁ?gygyggfﬁikbr sen%fQEZCF i%gfgggggﬁb$%§g
retahieat tof titeonpowsid €+gimrerd s@ompoadedfl)i or a salt
thg%rc%gfr gglfi/rsg’c 1e>::c19191£natr)t Sisb%rvéefie%%%'lyn%r.%oer ef ggabl Y, more
preferably 0.005 - 10 : 1, still more preferably 0.01 - 5 : 1.

The above-mentioned first part may have any shape or size
as long as it can form a solid preparation together with the
below-mentioned second part, and can be administered
(preferably orally administered) to living organisms. In
addition, the first part may have any inside structure, and
the inside may be uniform or nonuniform.

The above-mentioned first part may further contain an
additive conventionally used in the field of pharmaceutical
preparation. Examples of the additive include excipients other
than sugar or sugar alcohol, disintegrant, binder, lubricant,
colorant, pH adjusting agent, surfactant, stabilizer,
acidulant, flavor, glidant, coating base, coating additive and
the like. Unless particularly indicated, these additives are
used in an amount conventionally employed in the field of
pharmaceutical preparation.

The above-mentioned first part can be produced by mixing
compound (I) or a salt thereof and the first excipient and,
where necessary, the above-mentioned additive according to a

method known per se and then, according to a dosage form,
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parts by weight, still nore preferably 1 - 70 parts by
wei ght, relative to 100 parts by weight of the first
WQ2008/093882 he present invention. Exanples of theCHIR08/051900

in_the, first x0|p|ent i ncl ude. |l a ose,

COFPHTE I ?ﬁ{g %nd"the %ngghepgégéﬁgb?HEElactose or
SUCTPﬁ@fe:@@I@|@Salmlédﬁ&)fsugﬁ ealcctptnehu nthhe fhastsugar or
ex0|p|ent|nclude erythrlto

sugpri #bFONeh| 1REHIde nef 3RS P?élc raéf 8P§B| §%a’éf:bf hPPE3F

stQEcﬂanﬁhégﬁ’sﬂyf@hprﬁiéﬂfﬂﬂé&dﬁ@”%b&@hy pfé@é@atmgazed
d sugar al cohol may be used al one, or two or

stkrnUs phegebitiaizer sieAserh /n ROGIgkisn SLRERR 7RE FP?s@lke’
angygﬁgl%n%a}élﬁﬁgéﬁggéﬁgiéaQE Rfba1345e ro%%llﬁﬁﬁggr'Eo? ,

er dbl manni t o The anpunt o
mitheckyssalbkae pd:@lllul@seb)e, qsmﬂ:umttaltedpnc@sle:num carbonate,

caéEéS@ﬁ%@E&é%Egre@g gﬁé{gﬁﬁ? mgﬁ %gg?yF%§%ghillﬂgrgellulose
isPpebeealbye20 - 90 parts by wei ght relative to 100

parts by wei ght of the above-nentioned first part. The
wei gfher ampenbf of opousCiRdensy ofhedl (thaRe SYGRL OF sudar

i st ex
e
5 1530 partsobg pekfletabsyill 005re pieferhblystlQ |- ﬁ@r@arts by

er ab e abov e
W%&S’F &%E%gea}ﬁ gﬂgp%a’a;s q? e'as HOT%H gg{él % b]::dg% %ngrn Lioned
fl%sﬁobbgtpreparatlon together with the bel ow nent i oned
second part, and can_be adninistere eferabwﬁde

or al Pyeagnrhi-st 8rauPLes PFviRy Srydh; SR

carboxymethylcellulose, calcium carboxymethylcellulose, sodium
carboxymethyl starch, croscarmellose sodium, croscarmellose
calcium, crospovidone, low-substituted hydroxypropylcellulose,
hydroxypropyl starch and the like. Of these, croscarmellose
sodium is preferable.

The amount of the disintegrant to be used is preferably
0.1 - 30 parts by weight, more preferably 1 - 20 parts by
weight, still more preferably 2 - 10 parts by weight, relative
to 100 parts by weight of the above-mentioned first part.

Preferable examples of the binder include crystalline
cellulose (e.g., microcrystalline cellulose),
hydroxypropylcellulose [e.g., grades: L, SL, SL-T, SSL (trade
name); Nippon Soda Co., Ltd.], hydroxypropylmethylcellulose
[e.g., TC-5 (grades: MW, E, EW, R, RW) (trade name); Shin-Etsu
Chemical Co., Ltd.], polyvinylpyrrolidone, gum arabic and the
like. Of these, hydroxypropylcellulose is preferable.

The amount of the binder to be used is preferably 0.1 -
40 parts by weight, more preferably 0.5 - 30 parts by weight,
still more preferably 1 - 20 parts by weight, relative to 100
parts by weight of the above-mentioned first part.
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addition, the first part nmay have any inside
structure, and the inside may be uniform or
wmorvandIser m The above-nentioned first part naRCT/ar2682051900

cont iékéyéﬁﬁgﬁé%a %l%%nﬁ?nih@nﬁﬁﬁ¥ié§ﬁﬂ ifclhge frhefebsium
of pharmaceuti ca reparation. Exanples of the
st @dith té v ecd Incilud & tesagiarieentte 16t hevcraan 885a¥s oot stREry

al cohol , ., di si,nt egr.a hi_nde I ' ,
e LT R IR AT “Sabir SR Py e P
nadhayOin Stdfdate icoaldgTerhbade,. coating additive and

he |ike. Unl ticul arl i
adoi The Gt et ‘SPEgralit CCoRgent Panar §-orerably 0-03

- $;££§%§%§ Nedhen i eldkohprdranamequoi. oal -peeparasion. weight,

~above-nentioned first part can b e produced b
st il Xi mgre oppetenhlly bl a SabarthiePyolcaHty hEs{prive to 100

exci pi ent. and, e heges ’ - '

pa ki By A LEE0r A NS G Veat oo oun per sLeRrd then.
aCCOPﬁéﬂ@r%@l@ slosageed arfinttenuodssiaoh Apcdiidg §pod colors
covering the secaon art, Pref b I

sughcpi BARCokhint (YRHTRUGIR- o G603 CALoonBrs: Mo ude. "o

Cog)?r ﬁEﬁé §YCho asn&of e Stareh, fqeet atakestcarlolrs, Wredt ferric

starch, rice starch, partly pregel atinized starch, ..
oxpreqefiht fom Zorl SE e, YRMSUS TeXaien oRide, AR FRe; Like-

(oY RSERLS AR At e e anciuce
citﬁleigzle amé?aoitogf?sisﬁ]ét c‘alilef:telmﬁf,sighml'@@ﬁd acHe [oirke. seft
tnoFepRe BREPBIGH SOLACr™ that BUgH S ugdr B oghal 1" °
salfeferabby, 1 rum40ipastsd byr vei giitt, tioresqi,efeeredtiloy agid or
sagg:r f%%;g;ot%),/ \gﬁlilglgt ’acgctil (l)]lf arlméaeli?rtekfxeerreaob yanl t_heZQike.

Preferable examples of the surfactant include sodium.
lauryl sulfate, polysorbate 80,
polyoxyethylene(160)polyoxypropylene(30)glycol and the like.

Preferable examples of the stabilizer include tocopherol,
tetrasodium edetate, nicotinic acid amide, cyclodextrins and
the like.

Preferable examples of the acidulant include ascorbic
acid, citric acid, tartaric acid, malic acid and the like.

Preferable examples of the flavor include menthol,
peppermint oil, lemon oil, vanillin and the like.

Preferable examples of the glidant include light
anhydrous silicic acid, hydrated silicon dioxide, talc and the
like.

Preferable examples of the coating base include sugar
coating base, aqueous film coating base, enteric film coating
pase, sustained-release film coating base and the like.

As the sugar coating base, sucrose is used. Furthermore,

one or more kinds selected from talc, precipitated calcium
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wei ght, relative to 100 parts by wei ght of the
above-nmentioned first part. Preferable exanples of the
waele®sneisgr ant i ncl ude car boxynet hyl cel | ul ose, PEi/Er2008/051900

b h |l ul d
2B URE kT et R b Rod i e st a Mo gt c Sy pyba 6l and. the
1likeosp9vbdonged | D catisiridtiioad hydr oxypropyl cel | ul ose,

hydr oxypropyl starch and the k
cr osEAFHRE P s@t sloef (RAYSOYS gflé:‘“a?ﬂoégl?ﬂegéﬁﬁuﬁ{lc&?d? he

ceglﬁlms@g{)@]]&mé?s be, s gk 'kﬁ/d%ro%fygﬁ:%@ylc%llulogg parys,

by wei gh nore preferably 1 0 parts by wei
gradesk hnr%Lpr%$E$e&ﬁ§L22tradE @@ﬂﬁ§rb%1W@P@h§0dﬁeFﬁtrv%td 1

hy&90%98E8§?iﬁeg¥ Y@%ﬁ&ﬂ éget ﬁﬁbO%ﬁf f“ﬁ#t E, EW, R,

era exan'p es o '€ bin #nc ude
RWEr yskradki namek} |$ﬂ1m—€3t(fﬁl @henmaarlo@oyst attdi.né ,

el | I , I
vk g RS aq Y 1P PRV ol 852 50 81802501 one
11!&91%@1%@@% éby&h@leélsu@ﬁ%s[ od-yvih§ls acerades: MN
(trade nane) Shi n-Etsu Chem cal Co.,

dl@tby]lamb@mveh@zt@yr%}%ﬁﬂri@/ I@Jahaé;rré/&aéi%ﬁﬁppﬁémﬁffk@
[E%rgﬁﬁﬁe hﬁgég 10DY] gédlt}} aheiakl %ndﬂﬂﬁedrllke,

anou er to preferably 0 -
poﬂxgsaschyrméeghwchma@ wblfle]rablayld) the ldkepapns e like.

e preferabl
rel a??‘%‘pﬁ‘gsl%goé %?/r%/%l%lh]tm (ﬁoatoche a gﬁke%ynentllggtﬁed
ceflinsbspapbliheter Q@d:le X anplescafrddia rathvileaitlulose
i ncl ude magnesi um stearate, calcium stearate, tal.c,

phéhatase: egvérgxwr%ywe%yld?l%dﬁﬁnaﬁ%&tﬁ Uchtirkee
ca%ng&ﬁEthyKch§icéf?ﬁfbsémWEE¥idMB§§‘%ﬁéﬁd%é $hthalate and

preferable
the like; acryllc acid polymers such as methacrylic acid
copolymer L [Eudragit L (trade name)], methacrylic acid
copolymer LD [Eudragit L-30D55 (trade name))], methacrylic acid
copolymer S [Eudragit S (trade name)] and the like; naturally
occurring substances such as shellac and the like; and the
like.

Examples of the sustained-release film coating base
include cellulose polymers such as ethylcellulose and the
like; acrylic acid polymers such as aminocalkyl methacrylate
copolymer RS [Eudragit RS (trade name)], ethyl acrylate:
methacrylic acid methyl copolymer suspension [Eudragit NE
(trade name)] and the like; and the like.

Preferable examples of the coating additive include light
shielding agents such as titanium dioxide and the like,
fluidizers such as talc and the like, and/or colorants such as
red ferric oxide (diiron trioxide), yellow ferric oxide and the
like; plasticizers such as polyethylene glycol [e.g., macrogol
6000 (trade name)], triethyl citrate, castor oil, polysorbates

and the like; organic acids such as citric acid, tartaric acid,
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The amount of the lubricant to be used is preferably
0.01 - 5 parts by weight, nore preferably 0.05 - 3
W@2008693892 wei ght, still nore preferably 0.1 - PCPpaRr206s/051900

y weight, relative ta 100 pact $ipy. wehghtnofiike
maiﬁ%nﬁ? rﬁ%%ﬁﬂa i rgé pér?.EPreférable exanpl es of the
col orantabced-uds tHiongdceddi s ivachagsbEoadnicarere Yaf |16ip ©F

No. 5 Food Col or Red No. _ 2,. Food Col or Bl No. 2
moBe K IMES |3k &N FARRFPIRE “E0F8FEC red ferric ogsde

(di iF100 ARt iongel lfawstepaire pxederantlyt hentakes

Preferabl e exanples of th H adj ust | '
compowid 4Bk diors EUR ©oerErLor PLARBERRAYI BOREPRTRroh

sal her eof , r i isd a o) itol) ;
cofifpind [EE L0 (S DR ARLOIRNLA (PRoEekBIIOhamnitol) / an
exSdbiettesddy tHomt g @ndr syger ehepeet, (RAFHBraRtY

or a salt th f and t l.i ke, f
crRESLETR TR TRt fad SomnoEary Byttt o
crB8LYSRE DB Se 88od Pah)y0xy etimeane piref) apdlyy oxypr opyl ene

(30) glycol and the |ike. Pr%f rabl e examples of the .
hygrebyProryleathteseoc aterol ,U%(Ié«ﬁa 0P eaPLY gragnesLum
St%?gggéplc acid am de, cyclodextrins and the |ike.

e erable_exanples of the acidul ant include ascorbic
(ati gecondlrpzrtcid, tartaric acid, malic acid and the

i ke, . Preferabl I I i1RG
ment FBF. SHERBar BTGE Br1 0 QEs ] Ao and Pha”
(cbink8s1Pheher abheatning| ool tdworg idarm saddl ferepghand,

Abydrous i Licic acid. bydrated ol i cn.gigpide, talc

In the present specification, the “sugar or sugar
alcohol” to be used as the second excipient is sometimes to be
simply abbreviated as “the second excipient”.

Examples of the salt of pioglitazone include
pharmacologically acceptable salts such as salts with
inorganic acids, salts with organic acids, salts with basic or
acidic amino acids and the like. As such salt, those recited
as the examples of the salt of the above-mentioned compound
(I) can be used.

Preferable examples of the salt of pioglitazone include
salts with hydrochloric acid.

As pioglitazone or a salt thereof, pioglitazone
hydrochloride is preferable.

The content of the pioglitazone or a salt thereof is
preferably 0.1 - 60 parts by weight, more preferably 1 - 50
parts by weight, more preferably 2 - 40 parts by weight,
relative to 100 parts by weight of the above-mentioned second
part.

As the sugar and sugar alcohol in the second excipient,

those recited as the examples of the sugar and sugar alcohol
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Preferabl e exanpl es of the coating base include sugar
coati ng base, aqueous filmcoating base, enteric film
weomsiyegshase, sustai ned-rel ease filmcoating PEEEP2084051900

oftgﬁelé%gveAhénEIEhéamEH:ﬁﬁ ég'se 1Cca u%%o&geas used.

Furthernore, one or nore ecte romtalc,
reppectpveédyed cal ci untarbonate, gelatin, gun1arab|c
pul | auba. wax .and t he

P bl e e AN e e T AR R T i ase.

eryBtude]l cet | mhiose: do) MﬂiﬂéipﬂéﬁéﬁXbly lactose or mannitol.
hydroxypropylcellulose [e. Q. ades: L , SL, SL-T,
SSL Th¢ ageorRiedt W@?ﬂﬁﬁ?Q§ﬂk§&9§pleE¢dtP be used in the
X t hyl [£.-9.99 ( o
o BV PRV LAk 838, L5020 BB o
prgfar@@lyhy@rox@@t@%ﬁtﬁﬂbMHWﬁmght, still more preferably 20 -

90 n%%llgyjs h%;‘?rx% hyI el_Lai"HLvoS t he rltlsk%'yaw%[l_]éﬁge? Lt ’%he

YRers suc as po yV|nfi acetal direth
abﬁﬂbﬂmemkbe@df&&ﬁgﬁdupannapolyner E [Eudraglt E (trade
nanei % V|n rrolldone and the |ike
B dﬁ

poly i o thA Rdogt 1EREPRe OFi ReS24RdthREsoL

rehéﬁﬁveE%@n@ﬁ§sséﬁoﬂi“%§ﬂﬂﬁﬁéd%'fﬁl%bqg%%&Ber@§ea salt
i ncl ude cel |l ul ose polyners such

thﬁyg%ky%@@@wn@%wmu ull@s@ryﬁfteﬁélbéﬁfeo 001 - 30 : 1, more
rQ¥8‘féoxy pd#ﬂet % celd U'soc%ella?q%trt SUGEL. gﬁgeo 01 — 1 : 1.

car et hy cel 1l ¢se se ace
phthﬁhat&bewmkmémtioﬂaﬂ sgropld eaad magohwwerangushape or
thac ic acid Eudr agi

St HRres ] LINECNacty 1 T4 S CopsIer FEBFBSdPRgipether with

thb- 3606k T BsledarE) st pdal,hagidyldae ae ddaapekyarEdS
[Eudragit S (trade nane) ] and the like; naturally

(PyeEarabhy SEdstRRrIBIRIFICRd)sKel Ldd180d OFNanisRe: ate

aalibeibhKeehe second part may have any inside structure, and
the inside may be uniform or nonuniform.

The above-mentioned second part may further contain an
additive conventionally used in the field of pharmaceutical
preparation, and can be produced according to a known method.
Examples of the additive include those recited in the above-
mentioned first part (e.g., excipients other than sugar and
sugar alcohol, disintegrant, binder, lubricant, colorant, pH
adjusting agent, surfactant, stabilizer, acidulant, flavor,
fluidizer, coating base, coating additive and the like).
Unless particularly indicated, these additives are used in an
amount conventionally employed in the field of pharmaceutical
preparation.

The above-mentioned second part can be produced by mixing
ploglitazone or a salt thereof and the second excipient and,
where necessary, the above-mentioned additive according to a
method known per se and then, according to a dosage form,

compression molding or covering the first part.
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Exanpl es of the sustained-release filmcoating base
i nclude cellul ose polyners such as ethylcellul ose and
wo b@slopisey acrylic acid poI yrrers such as am nord&y1#2008/051900

nmet hacryl at | R
e ey 088 I 5 LA UL T 1 PR o
alwﬁ@@”ﬁd’%‘e[@@mtt%dddoaﬂiemmms @méfehabllyk@;l - 40

and the like. Preferable ex | es of _the c ,
pagga; byveel ftuder s ghic e r?gslageﬁfo Peil ReTweiont,

stEi&a@bH@ Soxt 48, apdh tihe- |20k%>aﬁ‘t|suIb@rI m&gm:wh&&iaé Cto

he |1 ke, and/or colorants such as red ferric
10@xpaet§dbwwqmt od dde alapéaq-@wnftéme@l efraedaRarthe

ke z C lL.ygok »[
rmor 5381 AEBBE (FF il KR Eh YR CRE Sekelinl nd, second
pa@il lsppk§£S®rm11eSO and- t3e paﬁ@s bor g@mgd:ltacmdgespchfasably 1
citric acid, tartaric orbic aci
- ZAJPERES| PR e LAY 1 h%tjta]rcjkéﬁor'ﬁnéxfgfc &5 n% ongg pargs by
wedddil | ¥815BYvE €0 a1l )Haktes Wy twd it [ ehkl asvatmantioned
appropriate ratio . The above mentioned first part

segpaflepably contains compound (1) or a salt thereof

(preEﬁ%agﬁ%uR n&PZ%FyQ%%%%g?g#?QE(MEE@.H%?t%br§kcond part is

exci pient (prefer an exci pi ent other
prtelﬁamabmgao and S(Dlg;_aatriad; d%hMeJ(qirtef@troa:kﬂ prefpsedillyi Re> — 20

eSS Hlaslqn LPLPLSOLONL (P herotl v orpestetoagsone,

rela@R€eatbuboocpatt psefesagity dmmlamm-a@muehed second
(2) Second part The second part in the present
Parffvention is a part (conposition) containing

pi ogkhtazRRENRPl o £18 t1dhel &8t afbe used in the second part
is preferably 0.01 - 5 parts by weight, more preferably 0.05 -

1 parts by weight, still more preferably 0.1 - 0.5 parts by
weight, relative to 100 parts by weight of the above-mentioned
second part.

The amount of other additives to be used in the second
part is the amount conventionally used in the field of
pharmaceutical preparation.

The above-mentioned second part preferably contains
pioglitazone or a salt thereof (preferably pioglitazone
hydrochloride); the second excipient (preferably lactose or
mannitol); and a binder (preferably hydroxypropylcellulose).

The weight ratio of the second part relative to the first
part of the solid preparation of the present invention (second
part : first part) is preferably 0.01 - 100 : 1, more
preferably 0.05 - 10 : 1, still more preferably 0.1 - 5 : 1.

The compound (I) and pioglitazone may be solvates (e.g.,
hydrates) or non-solvates.

In addition, compound (I) may be labeled with an isotope

(e.q., 3H, 14C, 355, 1251).
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as the second excipient, sugar or sugar alcohol. In
the present specification, the "sugar or sugar
w@abk@eheds82 t 0 be used as the second exci pi ent iBCT/JP2008/051900

sonef;Fefe Ao PE, SiMhyy ahbredaied ias eveeserdyherein 'H
exci pient". EX | es of the salt of pioglitazone

isi genveetpraFaucbiRgi cal |y acceptable salts such as
sal tzh% %ﬁl%ggﬁﬂ%‘éfa@fé Sof SAd HUd torigl%{éﬁgi@ﬁl S, not

sal t c or acidic amno-acids an Mke. A
pastdvchasapt linhose aecidreg @s tthe examplepsaraftithewbakein

thg éﬁggﬁggggigﬁ‘gf . ogg?qec(f:‘%é@%ﬁd‘: E#I)epﬁgjgﬁ%t%ﬁ‘;gﬁg formed, and
cannekUgeosatea Mt fyey oghd 8 igams Gogdthepi odlcht azhaee

or a salt thereof, pioglitazone hydrochloride is
negeefarypl Ehe TRROVTReME Ll red RAd: oglas 5698 IR da teapt method

reof. i.s p A , wej g .
kT 895,13, PEBLEGL . o S Rt 9, R0 one
padl pathstbyg eehghtparel ative to 100 parts by wei ght of

t he above-nentiongd secon art .. S th ar__and
suga naﬁggggfo?h E%% %%%Hﬂ&%é é?ﬁ%éhrfcﬁ%gég %5@??55
in&@nthenexagphese oint heacStipws Atk ughiratal delyelrobetheen the

.above-nentigned first excipient can b e used
firsspeetitvery. thpeSeeeRndP®xei pient is preferably

| act @5@n $HEM 98€id ep¥ephid O orPlo MY tlesdM¥ @nvention has
preferably |l actose or mannitol. The anount of the

ansdotrdmedeRpPehtyend, behe skt ¢rmedicaty desiar ilgydermed at the
rgfiopg%ng%?E¥aély 891p§r1§0@¥bg§¥§”3y Wl dht, more
preferably 0.5 - 500 parts by weight, still more preferably 1
- 200 parts by weight, relative to 100 parts by weight of the
first part.

When the solid preparation of the present invention has
such an intermediate layer, an adverse influence (degraded
storage or chemical stability such as time-course
decomposition of active ingredients, decreased activity and
the like, degraded dissolution stability such as time-course
changes in the active ingredient dissolution pattern and the
like, and the like) caused by the interaction of active
ingredients can be suppressed more effectively.

Specific examples of the solid preparation of the present
invention include [1] a coated tablet containing the inner
core made of the first part and the outer layer made of the
second part (sometimes to be abbreviated as “coated tablet
(A)” in the present specification); [2] a coated tablet
containing the inner core made of the second part and the
outer layer made of the first part (sometimes to be
abbreviated as “coated tablet (B)” in the present

specification”; and [3] a multi-layer tablet containing the
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preferably 10 - 95 parts by weight, still nore
preferably 20 - 90 parts by weight, relative to 100
W 20085938%2 vvel ght of the above-nentioned secondP@EIR2008/051900

The wei ght tio.of t |ita
firgFatfy rtIBa %eoge%ggé% %gﬁtz plaleggri ?S?glﬁé %$§éf%ade
ofsehé EQ@éﬁ@fpa_ﬁ@C%&n@@@ﬂdﬁ ant bd abprefdanabbyad. DOAlEi-
1, nore preferabl 0. 005 - ill nore

laW@f baabey (ALY in fthe presgpd %&F&fﬁ'é’ﬁ’ttll8ﬁgd second

part FHWhQaé(ﬁo@éWme%{‘&RﬁléH SALATAARE 33)i,t thanfiesm and
a sol1d preparation together with the aforenentloned

théhseton?r exchptientah e dbfiipsedies@ypr 8PaPabry -oral |y
aam ere t
seco pg??g%% 1‘92?]% VI n%)oIrc%@:’]d&lengjtrelsrén%dqwxfeﬂgu_ohhgan be

ruct ure
proBatde, WEMrb@xampIéurbthHENﬁUdeNﬂng'ﬁn@ductlon steps.

above- nenti oned seco part .may_further .contai n
addi Fh@e%ﬁﬁ’&eﬁ??%ﬁ%‘% ‘h‘lsefd“‘? #W‘Fé: #38it 6F Blloduced,

roRhaLupeedt i 53l gPLERBL IR PN ean e r edwead thereof and
Oacco?@? to?ag known net% Oﬁﬁuh |é2 é?gthe addltfigo =

thienfiuds ehgspleeblt@mﬁth&ﬁtﬂ#ﬁhxnﬂhﬁﬁﬁ|Qﬁﬁﬁfﬂqrﬁ3taBart
ad%%l L engjf ePB# aén AJEIG.L thactlill D a]tﬁ.%gl %ﬁ@ﬁr a8l gehohg,

_ gran rlcant or ant
siadhdst laﬁgt agenl;ksmégcbarpermmnd |ezseme<mﬁsc$mYant

flavor, i, ze t t

the. Arieepadi Gt esbrSEetHty anret i S L 1238 than
sd§$¥ e suahe H3eghbn @?r@ﬁ@t@ﬁlﬁoﬁwyﬂﬁakmmﬂd)cellulose)

enployed in the field o

pharnaceutlcm
dIﬁﬂ@bﬂﬁﬁ@@tﬁeﬁpﬁéﬁééa§éioﬁﬁo%%?¥m %&%ﬂﬁ@
ﬁ?é@éﬁ% go%ﬁ@&@%?ﬁ?oﬁ&l@e§fuio§gﬁre&ﬁd£ﬁﬁbﬁf&hﬁ@§0nd

exci pi en
(preferably magnesium stearate) and the like.

The inner core made of the above-mentioned first part can
be preferably produced by the following production steps.

1) compound (I) or a salt thereof (preferably benzoate of
compound (I)); the first excipient (preferably mannitol); and
excipients other than sugar and sugar alcohol (preferably
crystalline cellulose) are granulated using a dispersion
liquid of a binder (preferably hydroxypropylcellulose) in a
solvent (e.g., water, acetone, ethyl alcohol, propyl alcohol,
and a mixture of these at an appropriate ratio; preferably
water) .

Here, the dispersion liquid may be any of solution and
suspension, and the “dispersion liquid” in the present
specification includes both solution and suspension.

2) The obtained granules are dried, sized and the obtained
milled granule, a disintegrant (preferably croscarmellose
sodium), a lubricant (preferably magnesium stearate) and,
where necessary, an excipient other than sugar and sugar

alcohol (preferably crystalline cellulose) are mixed.
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where necessary, the above-nentioned additive
according to a nethod known per se and then, according
Wwa o00a/0eis8age form conpression nolding or covePCTIgPA68051900

f t ) : L pi.e ey
) SRkl AL, 1 SIERChRh ety bet Ehabny
tabSetJé@)‘erably 0.1 - 40 parts by weight, nore

prefera 30 b [ till
b of G abhy et Bt BeRE gaver brde 0B Fa° serond
paPar&sn e Wet gitc &, tﬂb&'%QQM@ﬂEEnbyoﬁ§§l§eﬁgnﬁ1@@l1tazone or

The anount” of the disint egrant to be used in the

a getbntheeref iandridiermsiopd %Cl%@nEangeEye%Wbﬁ?r where
neggéege ef of aﬂ&’l ive 4% ptg{et Sab@(fewﬁl'eﬁtﬂtlonéﬁ' HrQPr%art

bly 27-"710 parts by weight, relative to 10
par t Ehéyapel wing ofart e asoforment, | Sosdesetphd; payt .

copREsBuRa melabhs, RHiTnd 2ef Rt | S LRRAL AN Ui
preeefghaPl ¥ Wirkder 2(Rafdradly W@kﬂb&yp&bpty[tcﬁml’lalose) and

preferably 1 - 10 parts by weight, relative to 100
thgatikepy weight of the above-nentioned second part.

The gnpundood—if idﬂgd‘ﬁﬂﬁeﬂ(lé%%ru§%@e'BftBEeSQQQBHd part

part 1s preferably 5 parts by weight, nore
capreéepndfgr&oDH prthp‘aeci adupngdinghtto $hiel fokpprEing

ref rabl 0.5 parts by weight, relative to 100
P‘—”E%PF y %}é?%%t of the above-nentioned second part.

1) ThReatmnet obrothede &dﬁlﬁheleilllisi bartsed icoatkd wiétbnd

part iis the a conve onaII used he fi.eld of
dlﬁﬁﬁFﬁﬁ%%uH%‘é“r p?ép%lr%‘f}r c?v%arlnlj:;n ?‘Sﬁgalfgecogd

pE@EErQB@&eﬁﬂgéY1§Qﬂéﬁérﬁydrochlorlde), the second excipient
(preferably mannitol) and a binder (preferably
hydroxypropylcellulose) in a solvent (e.g., water, acetone,
ethyl alcohol, propyl alcohol, and a mixture of these at an
appropriate ratio; preferably water).

During production of coated tablet (A), it is preferable
to form an inactive intermediate layer between an inner core
and an outer layer to avoid a direct contact of them. The
intermediate layer contains, for example, the above-mentioned
coating base and a coating additive. The intermediate layer
preferably contains an aqueous film coating base (preferably
hydroxypropylmethylcellulose) and a glidant (preferably talc).

In the above-mentioned coated tablet (A), the outer layer
is formed in a proportion of preferably 0.1 - 1000 parts by
weight, more preferably 1 -~ 300 parts by weight, still more
preferably 10 - 100 parts by weight, relative to 100 parts by
weight of the inner core.

In the above-mentioned coated tablet (A), moreover, the
intermediate layer is formed in a proportion of preferably 0.1

- 30 parts by weight, more preferably 0.5 - 20 parts by weight,
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pi oglitazone or a salt thereof (preferably
pi oglitazone hydrochl oride) ; the second exci pi ent
w@ progdeassbl y | act ose or mannitol) ; and a bi ndBCT/JP2008/051900

( referably hydr op IceII lose). .. T
1 ipr e fUGHE ‘ﬁéﬁtyyﬁel a |v8af:g ﬁ ) e%gggbar%ggl\;ﬁtﬁ& 100
pafgéIE&FWéﬁ&Hgﬂdﬂﬂtﬂg iherpresent invention (second
part first part) is preferably

pr efm dihe aham-mepgioned cepted ﬁﬁpéeﬁri}?ér aB]P? %l]iSt
i 1 PO, oyl s o hesson 1

val In
pr@ddt&bbﬁ laompound (1) may be | abel ed with an i sotope

urt.he it e i
oot BT R RO AT ST BT BT Ba DR geced 1
th%g?%‘ﬁgl mgn]Fé @lp@g &%dagiécpftlatﬂl%tpr (@ erixcieprenhabnths aetond
icularly limted as |long as, i
PesboLei o thest, 1 Jane: SRFS RS 66N g 15 SapG Lo dsed as
théngﬁgé? %prned and can be produced by m Xxi ng these
par ogether with, where necessar

abovénnﬁnelabmmbfmhntlwm%iazﬁﬁﬁﬂiﬁ@xﬂ@ta (Bevh&BekABRRT Laver
fol ]l owed by, co ) —
LD RETBEN 1 P EAROLE RO A G W, o0 SR Gy
weﬁ@ﬁ@?rﬁbk@npﬁéféhﬁbpyeSeﬂtz@Onpﬁnhsnbynwpuqmﬁe @ﬁlll more
i nactive internedi ate |.ayer between .t e flrst Ar Qgg
hga by

Prtelfé@@éﬁnéloparﬁo BehS tHe Yot prreep]frai‘tl ot Cof

€%§egg kﬂgegghgg 83@sean internedi ate |ayer, the
ernedi at e awﬂlsfonmdattherM|oof

prefénabhy abgve—mguglggg@gm%@t et PR ﬁﬁﬁ%?%n@ﬁergﬁﬁyfirSt
egélplen% 1 sPR" %%e?gbf§'ﬂQﬁnl@&ilénén¥ﬁéFgéﬁdﬂ&“&%biblent is

preferably lactose.

Multi-layer tablet (A) can be produced, for example,
according to the following production steps.

The first layer is produced by mixing compound (I) or a
salt thereof and the first excipient and, where necessary, an
additive, and granulating the obtained mixture. After
granulation, an operation such as drying, sizing, and the like
may be performed as necessary.

Then, pioglitazone or a salt thereof and the second
excipient are mixed with an additive as necessary, and the
obtained mixture is superimposed to form a layer on the above-
mentioned first layer, which is followed by compression
molding (preferably tableting).

In this case, an inactive intermediate layer may be
formed between respective layers to avoid a direct contact of
them. The intermediate layer contains, for example, the above-
mentioned binder.

Multi-layer tablet (A) can be produced, for example,

according to the following production steps.
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- 200 parts by weight, relative to 100 parts by weight
of the first part. Wen the solid preparation of the
We@serssl nvention has such an internediate | aper/JP2e8/051900
1) Q%%%&ﬁ§¥fQ&5U%QC§ tdegr adedesto[paer Ofawhemadloate of
stapi 1Tty 'such as time-course deconposition of active
comamgrrﬁ:}jl(dnt)s, tihec foaséd eacibyERy APk FaRAD 1% g lded 37
i ssol.ution stability t LIBs£O a '
an (R e ARG TOGTEN SHUELoR it SABatt Brn Snd g oLy
cr%gﬂfﬂﬂn&_féd deilag_dllds%)) caesettahylbhedi wt e szt dospersion liquid
ctive ingredients can be suppressed fect]
of SpeATITF ORFRIGEIN PHETSHNPICRT Sah Sl STC bf Jf e o 2vent
(eP g§qﬂhx&gvgggﬂyﬁé,n@ﬂqu bikoaotopapedpyabhetohol, and a
“containing the inner core made of the firs ry{_and
mlzt)hlerengmi'ert.h%%raﬁ'r@dle adrio nolee igé€oRatpar t pfg%ﬁﬁ%i%sw?’%er) ‘
abhr.evi at ".coat let adi n e esieri i
2) _s@é |‘?q?§:aa3trlleo<§)qr%[ le%ac?g%t e tea'l é@kggﬁt gjihﬁi Egét he dined
mi %Tgﬁir%f&?ﬁlem&if del toaf djrstammt tpdpredndabhe 6uPEFarBGEIOSe
: ) par SO imes._tqg. '
sodEgat eck  HVEACTE) "5 S ot BESRE CAaBc CFEaaty gh a7 as
ne@Qgs£§%,aaﬁn%£éiﬂfbﬁﬁ diahletteentsaigarngntihefipast alagkel
made of the first part and the second,l ayer nade_ of
(prhéesaoby dopes ta koMt Gee k5 Pe SdBoPTelt 69 S8Vegrenules-
_ y r t ) n . . . . . '
s M R T
hy?ﬁecaeeﬁngeﬁxctméem@somdeeXKﬁni%M@f@ﬁéﬁﬁyaﬁéﬁn#PSFPSG)’ and
1e coated tablet (A f the t. : b
e e
grehePated Thethnaedi spees iadel pfutdeff iar stingwrt (aefsgably

pr oduced,
hydroxypropylcellulose) in a solvent (e.g., water, acetone,

ethyl alcohol, propyl alcohol, and a mixture of these at an
appropriate ratio; preferably water).
3-2) The obtained granules are further granulated with a
dispersion liquid of a binder (preferably
hydroxypropylcellulose) and the second excipient (preferably
lactose) in a solvent (e.g., water, acetone, ethyl alcohol,
propyl alcohol, and a mixture of these at an appropriate
ratio; preferably water).
4) The obtained granules are dried, sized, and the obtained
milled granule and a disintegrant (preferably croscarmellose
sodium) and a lubricant (preferably magnesium stearate) are
mixed to give granules.
5) The granules obtained in the above-mentioned 4) and the
granules in the above-mentioned 2) are superimposed on each
other in layers, followed by compression molding (preferably
tableting) .

The dispersion in the above-mentioned steps may be any of

solution and suspension.
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for exanple, by granulating conpound (1) or a salt
thereof and the first excipient together with, where
woemensmsey, an additive. After granul ati on, anPCT/JP2008/051900

operation_such_as dryin si zi.ng, d-the || ]

per f ORfredt &R ke %a%%ﬁ‘%lrﬁréen?&&%teldsg gnt)eﬁg’r gg%%ﬁlgﬂy
impBetHAestexebpt£AL Stind hersddiartisugatatandfsegah attohel

preferably crystalline cellul ose) ;. disinte ragt By an

ingpeeiephbRryd cFERRER TR 3 AL IR NP EL UsNTRe F8USE
ingtBEsS ‘EEB@' ¥£hyds oxyprepyicatdalese). ; and lubricants

(preferably magnesi um stearate) and the |ike. The
i nneincthe sldeeohen heongmbveritdntliasiead tabdst JAdy &R second
be _pr.ef erabl 0 { I j rodquct i
lagPgpds %Ofmgén%%u%%%%g%i%l%?s%ﬁ)lﬂﬁlfg}%gﬁy?gr ef ér@ggl 1§l;arts
byberigate abreoppefetalfly)s + he0d ipasttsexni piedght, still more

(preferably mannitol); and excipient t.her .th su
orafarabydr 14 CoRbP. PpF 6P ArhiS Bhys AT c ol qLSsBRe o PY
wedk@tgbanyhat ed-ygi ngyar di spersion liquid of a binder

(preferably hydroxypropylcellulose) in a sol vent

(e.gIp WaeerboueemenkloredylukohOIST P8Pt dPdohBrreover,
an 0 s I Mok 1
el riE e Ol 5 OF DEs Sho B AR BT UniilaOof preferably
0.any abosobuaticenbgnde sgispensdon, praatetaiely dl.dper Si0dhparts by

liquid" in_the present specificat| '
WeSG | éﬁ_lgrlrdmgﬁgpgﬁg%ﬁ?}ggy){T—h?% ?Paé%rﬁéd%gfz’ﬁ&%té% ‘are
rdlHdtede $izedoapdriBengbiaigied &f | tigsl Piwstullsyer.

di si nt egr ant (preferaglr%}écroscarnel | ose sodiu

| ubr Fc&RPSUPLePEPEBF nesHiRSt e ARV @W&%éi coated
£ EGESSAY 0 AN EBX PRl 1Q1Rt 3D 1SHIAR) AR SUGbsule (e.g.,

gelatin capsule) is also encompassed in the solid preparation
of the present invention.

The solid preparation of the present invention is
preferably coated tablet (A) or multi-layer tablet (A), more
preferably multi-layer tablet (A).

In addition, a film coating preparation produced by film
coating the above-mentioned coated tablet (A), (B) or multi-
layer tablet (A) with the above-mentioned coating agent and
coating additive is also encompassed in the solid preparation
of the present invention.

In addition, the solid preparation of the present
invention may be stamped or printed with letters for
discrimination, or have a separating line for dividing the
tablet.

From the aspects of easy administration, preparation
strength and the like, the solid preparation of the present
invention is preferably film-coated.

The operations such as mixing, compression molding,

coating and the like in the aforementioned production step are

17



10

15

20

25

30

35

al cohol (preferably crystalline cellul ose '
_ : are m xed.
) The obtained m xture is conpression nol Zjed °

W@ prosfgassbl y tabl eted) . On the other hand, theCDIR2008/051900
pergsgﬁ%ggggﬁogéiﬁ$eb§%QQﬂQjRﬁfQxﬁ@%nh&oﬂb@dycaéedfmn the

y appfyrng pioglitazone or a I
recBRflchhef setandf eplca pharaultiorpalt mﬁﬁﬂﬁirtaﬁi%?ﬁter ;her eof
necessary, .an additive to.t _qent i i
par ?hemgxyﬂ%l yP n@e]ég?lr%eed’per%rg%% ?Ii?egr hgggl%pragﬁ%ir such
as %OVPE§§§'ﬁﬂx@ELdhnﬂumblé&imixénuhnduihdI&ikeTh@nd a
addltl.velsE(eferablyabindr referably
grahydestypr BpyheBR| 6168edS a‘?”lomtqu ﬁ&? S ST granulator, a
aboye- '
el aboyesmenLLaned put af Layess iddeyindieagcendoidetr
&gln %en_gr eberabf)y produced according to the foll ow ng
conpaetioet bad shepdike.) The inner core made of the first

part is coated w .a_di j i Qug ;

elereasORNth Ko’ SEPLEIORA TG, st vaing o
sirfj1Q0lduinrorepydiaghimachdeas, atmtgley)otmoﬁs@iirrg gggchine and

(preferably mannitol) and a binder (preferably
thehyldrk®eypr opyl cel I ul ose) in a solvent (e.g., water,

acet éﬂgﬂﬂgf@ ¢Rieh, tBheRYingl Kativine anal vl Xt drableting

of these at an appropriate ratiof ef er abl
nadhiiagpt oo i o ccuaeed abretSEags Preilft 42 -

referable tg f nj ' I, g er i 2
st loh by (e /B BhG: Srgt o | ayer o avard. a
pr&E&eatl ¢ onigidyaf. t Femth@heorat ekoreRl GYRRT fARPING, 2

contains, for ex l.e, the above-nentioned coatin
tapesed fhtF a2 dAT a&gams\?gé The internedi ate Iaygr

?{ore]; eé?gébal(?/@% ai N ArFAGUeUEOl krenpael ngshagea film
coating apparatus and the like.

The solid preparation of the present invention can be
safely administered orally or parenterally to a mammal (e.d.,
mouse, rat, rabbit, cat, dog, bovine, horse, monkey, human) .

The solid preparation of the present invention and each
active ingredient contained in the solid preparation are
useful for the prophylaxis or treatment of, for example,
diabetes [e.g., type 1 diabetes, type 2 diabetes, type 1.5
diabetes (LADA (Latent Autoimmune Diabetes in Adults)),
gestational diabetes, diabetes with impaired insulin secretion,
obese diabetes, impaired glucose tolerance (IGT), IFG
(Impaired Fasting Glucose), IFG (Impaired Fasting Glycaemia) ],
diabetic complications [e.g., neuropathy, nephropathy,
retinopathy, cataract, macroangiopathy, arteriosclerosis,
osteopenia, hyperosmolar diabetic coma, infections (e.d.,
respiratory infection, urinary tract infection,
gastrointestinal infection, dermal soft tissue infections,
inferior limb infection), diabetic gangrene, xerostomia

hypacusis, cerebrovascular disorder, peripheral blood
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hydr oxypr opyl et hyl cel | ul ose) and a gl i dant
(preferably talc) . In the above-nentioned coated
WO 208093882) , the outer Iayer is formed in a pPOPAr2AISHNF1900

fera r
ClrF%E%?aﬁ#ygggopﬁ%ﬁj s#ﬁy %?%fyﬂgl%%Flgp (€.g.,
hypéetengbygeﬁﬂdemi@p my@éﬁcﬁgﬂaahqﬁmlemma,ahw@eH@@ &00a,

parts 5{ xeggg g t he inner_care. l
pogggy@n A B coRt IEJda)t’ab"P?efter(l,&)SC eﬁé)rségvele % he
athBt85pBdi-akes) ﬁm%péﬁtér%f@ﬂ, iy Rt AAdapAr tindareftion, angina
preferably O. arts by weight, nore preferably
pegtgrlszocsﬁfsb§owsv\1éf tdlsiqndenm(ree DrelBEEHTR11 lnfiléctlon'
ce?%ﬁ&ﬁlb¥P$§i8Q§ fé%fg%%ﬂﬁﬁwﬁyﬂakdﬂﬁ gg&n@Eome X,
nner core 1n t e a ove-nentioned coated tab
dy@Bﬁtabbhecfsysdremel@ménquﬁjﬁﬁefeﬂabaﬁdwﬁmﬁhtothanQOlld

th t ferably |
rS6v 8¢ Yot PonChC cORTER T UL (oY i e oSt da 205

seltbadsaepranapties 6oates dﬁﬂﬂéﬁmddﬁhﬁ%ﬁE@brﬁh@B tieeases
second part is used as, the inner_core aqg the first
(epsrv PSCABEATHSPERABCREI@R Phy@rdiqyaseilar event such as

yglagm ment ened: ¢9at st @bl et kB) or tdprrdsyidrayer is

orne In a proportion of preferably 1 - 300 parts by
prweirgssionpile . pr ef svpbrgs Sion 200 perdreIsioteifgien igpaired

mor e pre er.abl is
o1R6eshrathanek: iR AP REL Dolibn S Oty & iddtedsdon £rom
dﬁﬂw@t%sﬁtﬁtdmaedtmultombhyeatidﬂﬂ(ﬂpidﬁerahﬂyadﬁahﬁtic
exci pient i$s Ereferabl man and the second

nedwoPaiteNy FdaprEf-Er BRP ‘—”‘P%%‘E LT AR Y
arkAriGar1Reonsgdyced, for exanpl e,

The dose of the solid preparation of the present
invention only needs to be an effective amount of compound
(I) or pioglitazone contained in the solid preparation.

Here, the effective amount of compound (I) or a salt
thereof is, for example, generally 1 - 1000 mg/day, preferably
1 - 100 mg/day, more preferably 10 - 30 mg/day, even more
preferably 12.5 — 25 mg/day, as compound (I) (free form) for
one adult (body weight 60 kg).

In the case of pioglitazone or a salt thereof, the
effective amount thereof is generally 5 - 100 mg/day,
preferably 7.5 - 60 mg/day, more preferably 15 - 60 mg/day, as
pioglitazone (free form) for one adult (body weight 60 kg).

The solid preparation of the present invention is
preferably administered to the aforementioned mammal 1 to 3
times, more preferably once, relative to day. Particularly,
the solid preparation of the present invention is preferably
administered once before breakfast to a mammal.

Particularly preferable specific examples of the solid

preparation of the present invention include
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according to the follow ng production steps . The

first layer is produced by m xing conpound (I) or a
w@ a008/093862 eof and the first excipient and, WwhePE&I/JP2008/051900
. hecessary, ~.an addi.tive, an ti ng-4 e pbtfd nefhter
cc}ﬁ‘%&%i@!’bﬁﬁﬁ EPPGPARAPdt Pg%glgggg%&lé?a%% such as &
Layflihi NG. 53 gy, 5ang tBeplbeitmyohe) pend drensbake of

necessary. Then, pioglitazone salt t n
comgrainsbcldnd (ExReies éﬁ@feérynﬁnge&?%w ?H“%na%dédosgplec\g)“fémgs&)) pet
on%wetca%sl s and the obtained m xture is superinposed to

orma layer on the abovenentioned first | ai/)er. V\:h% chC
“costdd| Hadiedt Inprderipriass PAIkEAEARE (PY@Ferahpyide louter

t ahl et ] . hj a oy | Ven i Nb&h FEt at &f
laY%@eg%ﬁwﬁt@f@r&n@ﬁgg %ggﬁﬁggéggfé{a?vgndliayers to avoid
compélif@cI)contranir efortd)em? e (LAt &rmgdaat eofpgerd (1)) per

contains, for exanple, the abovementioned binder. Milt
one-ta4tt/abl et (A) can be produced, for exanpl e,
w-QGLOH 0l (gh 410 ddie- 0l il gprieduehieonydikepbldride (outer

Conpound (1) or a salt thereof (preferablié benzgat efof
lagenpoddsg Ing ; (4hand iassPieedilfréfne) prBrePBEgate ©

nanni t o X i pi ther hhRapssuegApoand (I)) per
CO@%%%?éat%)oh& 2 pjserl?og')r%g)bpyﬁﬁgygt al'li ng cel I ul %se) ar e
ongreawleted with a dispersion liquid of a binder

referab hydr oxypr opyl.cel.l.ul ' I 0
vcpBtgd “Lantdr YR AU KT R, bR otERbe (outer
1a9@9% a1 gi st uRg ofstfieses adicyliappoone)i anel bahzopte of
pre erably water) . 2 % The obt ai ned %ranul es 1 rgl } per
conpperd éiieﬁ}mawa epiee bt A d Zn Fd%dSgCeRerEPihdtd) P

%i 1s_i At ggrant (preferably croscarnel |l ose sodium , a
on a ’ .

ubricant " (preferably magnesi um stearate) and, ,%s
“wcoated tablet containing pioglitazone hydrochloride (outer

layer) 33.06 mg (30 mg as pioglitazone) and benzoate of
compound (I) (inner core) 34 mg (25 mg as compound (I)) per
one tablet”;

“eoated tablet containing pioglitazone hydrochloride (outer
layer) 49.59 mg (45 mg as pioglitazone) and benzoate of
compound (I) (inner core) 34 mg (25 mg as compound (I)) per
one tablet”;

wcoated tablet containing pioglitazone hydrochloride (inner
core) 49.59 mg (45 mg as pioglitazone) and benzoate of
compound (I) (outer layer) 68 mg (50 mg as compound (I)) per
one tablet”;

“multi~layer tablet containing pioglitazone hydrochloride
16.53 mg (15 mg as pioglitazone) and benzoate of compound (I)
17 mg (12.5 mg as compound (I)) per one tablet”;

“multi-layer tablet containing pioglitazone hydrochloride 33.6
mg (30 mg as pioglitazone) and benzoate of compound (I) 17 mg
(12.5 mg as compound (I)) per one tablet”;

“multi-layer tablet containing pioglitazone hydrochloride
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necessary, an excipient other than sugar and sugar
al cohol (preferably crystalline cellulose) are m xed
W 200gi09388yr anul es. 3-1) Pioglitazone or a sal tP¢Taread051900

(prefer y pioglit h | or ;
19 R BT ohtD (BTt e iy SR btEbatel OF S6A00GnA (1)
17gﬁgieg@1éab! Mg Cf@miépm#ﬂd)s(gz)s)gwam)on@r ¢catplandlat ed with
st on I qUI
oy ST SO 0L AU el B0 pgppporsce

16@§§t ﬂae’(lgtxﬁwa@'ﬁﬂ‘@iitﬁ&fé’)' Al WelzoatRd o& Eompunad (I)
of thése at an appropriate ratio; preferably water) .
343n2) (Themgbtai aewbejietul By #er fAna el §tarul ated with

w.a-di.spersjo i gui ' r . | :
g SRS B by PRETT 22 Tl T NBtand et Loride
33(. jpreigr aabbyrﬁbaas osB)gltazew ventd (wnyoatgatodr compound (I)

acetone, ethyl al cohol,  propyl_ al cohol d i Xt
34oﬂgtH8§emﬁta_nc%%%?%%?igﬁélﬁhﬁcfnﬁ;gﬁ%kggVy%ﬁb eryré
“mﬁl)ci_-uiﬁg@?t abPedt Ok etk B5118F S g eitba sirre hydandhilbe ide

obtained mlled granule and a disintegrant (p eferablé
49Gﬁ@s@§rﬁéﬁl@gea§oﬁiﬁﬁ%lﬁﬁﬁPQFlLﬂﬂq(ﬁﬁﬂzq%%ﬁéfgiéﬁpyoun (1)

iEum st ga e/ j ranul es . 5

34¥ﬁ%ng?anﬁbeégoE?%?%% &'ﬁfXﬁgggégﬁg%ﬁgﬁ?f%ﬂed 4 ) ané

t he ghansbésdi preperabbve-ertheneresent dnyention is

S GURSTBRe L oDy ERE S BB e ey
QidieNefSioan rafet BE phoye: sRBOhONEd Steqpt nEyetr Arfyranf a

sol uti on and suspensjon.The step of the . :
scdiel enepriRsAen 32D b?sCB%FF?iJug%?q’){/ &h%'b?:’t%ttkfeo kind,
QM And Bedhssel HE @Rer ab8oRE &26Tp A&t Vesugar or sugar
alcohol), and/or changing the content of pioglitazone or a
salt thereof.

Fach of the solid preparation of the present invention
and the active ingredients contained in the solid preparation
can be used in combination with one or more pharmaceutical
agents selected from a therapeutic agent for diabetes, a
therapeutic agent for diabetic complications, a therapeutic
agent for hyperlipidemia, an antihypertensive agent, an
antiobesitic agent, a diuretic, an antithrombotic agent and
the like (hereinafter sometimes to be abbreviated as
concomitant drug).

 Examples of the therapeutic agent for diabetes include
insulin preparations (e.g., animal insulin preparation
extracted from the pancreas of bovine or swine; human insulin
preparation synthesized by genetic engineering using
Escherichia coli or yeast; zinc insulin; protamine zinc
insulin; fragment or derivative of insulin (e.g., INS-1), oral
insulin preparation), insulin sensitizers except for

pioglitazone (e.g., rosiglitazone or a salt thereof

21



10

15

20

25

30

35

i ngredi ent and suppress an adverse influence caused by
an interaction of the active ingredients. In the
w@bwseoasent i oned nmul ti-layer tablet (A) , the BED@Irdos/051900

| ayer js forpged, . in a,_pr L of 1 ; ;
(PEEF 5B uBPdRE e or CORPaTSr ARy 57 LUBHG. Carts py o taza,
edwBil ghhzofb) | he PBEBiqueirer aklvedld taz300 PMGH-E3by THR-0921),
wei ght, relative to 100 parts by weight of the first _.
a-gayers i iasehenhboiEoRents ched TRAIRASY eAPEbLsE (R 9L 1tOL,
emﬁgﬁﬁegﬁéﬂ,tﬂﬁghﬁﬁ§£@§d}@L%”|%@%fdﬁhﬁ@rﬁﬁﬁo&mi& or salts
proportion of "preferably 0.1 - 1000 parts by weight, ,
thewee £prief. gr abhydpoGhlosie pafuma dRL sweisycingte) )  ppgulin
pref erabl - [ , jve i
SRR PEEoRy el Rt POV RREST P Rty g1 dnt datanides
glhy1bizli Bengchherpbopemidat i ok anviatend acilodex@myiden

(B) or nulti-layer tablet (A). in a, capsule .q.,
IlgsilapyRatapsul gilﬁ“%PJaJF 3 efen@brﬁfa@sdeed P‘%?L%khuez(og&gi'd
re@%%ﬂ%b&ﬁb?anEe?hfnPﬁ@ﬁe@iti@mfﬂﬁdéﬂbr'Hﬁicﬂﬁm &alt hydrate

preparation of the present invention is preferab
theoaodd /t dbpeptidyl opertil ¢2s¢ al brintypidioysaothsf oan
ref erabl [1i-1 (A addi ti ipti -
DA ng b vebar SE A o SR ed B Tii m onty e the !
(%?nﬁqun@%unon?ﬁ agaﬁﬁﬁtsabéeg.(AeJ19QI%)ANGHRﬂQiagb@y§¢S:

abl e Wi t he, above- ment. d t
ShS5ak (i SRR PORTSCAI L6 Bnbofphssed T e Sy Mhe221L,
AdRRA aldendah-uhe BrEsBNL7T NVERNS { ©35) elRidi (7,87, Nhe CJIC-

solid preparation of the present_jnventj b _
1 ]Qldrrp @@yd{lnp eopRedtwi (R0 FeJt tBF gm} lb]i“\:/ 1ec5]e )I ,O nphnc@/phoecyros ine

phosphatase inhibitors (e.g., sodium vanadate),

gluconeogenesis inhibitors (e.g., glycogen phosphorylase
inhibitor, glucose-6-phosphatase inhibitor, glucagon
antagonist), SGLUT (sodium-glucose cotransporter) inhibitors
(e.g., T-1095), 11P-hydroxysteroid dehydrogenase inhibitors
(e.g., BVT-3498), adiponectin or agonist thereof, IKK
inhibitors (e.g., AS-2868), leptin resistance improving drugs,
somatostatin receptor agonists, glucokinase activators (e.g.,
Ro-28-1675), GIP (Glucose-dependent insulinotropic peptide)
and the like.

Examples of the therapeutic agents for diabetic
complications include aldose reductase inhibitors (e.g.,
tolrestat, epalrestat, zenarestat, zopolrestat, minalrestat,
fidarestat, CT-112), neurotrophic factors and increasing drugs
thereof (e.g., NGF, NT-3, BDNF, neurotrophin
production/secretion promoting agent described in Wo0l1l/14372
(e.g., 4—(4—chlorophenyl)—2-(2—methyl—l—imidazolyl)—5—[3—(2—
methylphenoxy)propyl]oxazole)), nerve regeneration promoters
(e.g., Y-128), PKC inhibitors (e.g., ruboxistaurin mesylate),

AGE inhibitors (e.g., ALT946, pimagedine, N-phenacylthiazolium

22



10

15

20

25

30

35

di scri m nation, or have a separating |ine for dividing
the tablet. Fromthe aspects of easy adm nistration,
w@e@paymsl on strength and the |ike, the solid PCT/JP2008/051900

reparaf i ft f
o ShEREL P 0, A5, D105 BV L BT labhmine
acEOURr 68946 SEAwhmgsr<o@t.igng duhdoidie cl lalcean theebral

af orenenti oned production, ste r.e 008/05
vaBeqt SR RBHE ALt o g 05 et HBH LGB0 Ry SHBH

re%; StbeChgoapbedi (Eé 4 of m@@mut gl apopRakati shgnal
e mxing is perf orned for exanple, using a m xer
reguihtasgakxn@§ﬁmﬂrﬁA@ﬁ‘lza%ﬂhﬁ?%&oﬁﬁ xer and the |ike;

Srgn§§3?§9g5a5# %F%?%#%; %%é%ﬂ“ﬂ&@ speed1ThbX8emia

ranul ator, an extrusion
inglagdl HMGFCoR r@dﬁ@ﬂas&nmnhﬂhwtqmm tehe -I,i lbgavastatin,

npr essi on_ no e for e,
SLEVRGEEEptnChOTERt Sl g MRCHT AR bt o ERE AP g
pl%%gbﬁgiﬁﬂ‘}j EB@ubé&@achafr a sdaigl e:mamf t(@bloet, i Bgdium
machi ne, a rotar tabletlng machi_ne and _t.h e li ke are
sadgedcaiciupl saihy) predsutena s guhasa Iyphiblte s, \(Fedy 2

la%%r%ﬁ§E§P|¥cétat§§ kN6 29 ééﬁﬂgdﬁdﬁ7ﬂﬁ epoyedbrate,

ernor e revent cappi ng, a tapere dieis
clpﬁ&beaablysmmédbrahe,c@¢am¢@pb$ﬁﬁﬁﬁﬁcﬂqﬁﬁjlﬂh%bltors (e.g.,

av?ﬁémggpv %#88&%&%%L21%$f% e pré§2%$ |nvent|on%%ghkg e
coadfseh¥ aadnkni, sheerdcol al hjcotipar entiat altugs ol ea gvanmaicomol,
nié%é%frol), ethyl icosapentate, phytosterol (e.g., soysterol,
y-oryzanol) and the like.

Examples of the antihypertensive agent include
angiotensin converting enzyme inhibitors (e.g., captopril,
enalapril, delapril), angiotensin II receptor antagonists
(e.g., candesartan cilexetil, losartan, eprosartan, valsartan,
telmisartan, irbesartan, tasosartan, 1-[[2"-(2,5~-dihydro-5-
oxo—4H—l,2,4—oxadiazol—3—yl)biphenyl—4—yl]methyl]—2—ethoxy—1H—
benzimidazole~-7-carboxylic acid), calcium antagonists (e.g.,
manidipine, nifedipine, amlodipine, efonidipine, nicardipine),
potassium channel openers (e.g., levcromakalim, L-27152, AL
0671, NIP-121), clonidine and the like.

Examples of the antiobesitic agent include antiobestic
agents acting on the central nervous system (e.g.,
dexfenfluramine, fenfluramine, phentermine, sibutramine,
amfepramone, dexamphetamine, mazindol, phenylpropanolamine,
clobenzorex; MCH receptor antagonists (e.g., SB-568849; SNAP-
7941; compounds described in W001/82925 and Wo01/87834) ;
neuropeptide Y antagonists (e.g., CP-422935); cannabinoid
receptor antagonists (e.g., SR-141716, SR-147778); ghrelin

antagonist), pancreatic lipase inhibitors (e.g., orlistat,
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nmouse, rat, rabbit, cat, dog, bovine, horse, nonkey,
human) . The solid preparation of the present
wo pweneisen and each active ingredi ent contai neRCT/iP20682051900

solid preparation are ful i .
ce't i it 36 i Sk amiFes o ADETEL | 6. R s prptides
(e Q{.a,b etshind,YRMTE dicabebey, ntypetiobhiic abetiesr (LADA

(Latent Autoi nmune Di abetes in,A ukts )., S 4 nal
ch?m@sl@%@a%%& H - Aipai Lett E,H?’Fh E%’?‘rfe?a’%o /
fe?$ﬁ§p§icfée%qge%s | payj r ed_ghycase takerapee (1GN) , |FG

. asting G'ucose), | FG (Inpaired, Fasting .
A yamemp)ed ofitheetdiciresip ingiPeRsXpRtpine derivatives

neur opat nephr opat hy,. . _ret| th , ;
s
saYOET D) arh it ARy iprepemat ionkedei. gns ¢ehgazide,

respiratory, infection, urinary tract. inf i N
e e e R LB E L ot

hy&Péffﬁﬁé%ﬁﬁaifﬁéyiHgnﬂ§ﬂﬁ§dﬂaaﬂﬂdr@ﬁhiazdﬂébepénflutizide,
gangrene, xerostom a hypacusi s, cerebrovascul ar .
POﬂihg‘SbldEIdepen¢’fpih&€¢3a1tfbllét¥dd5@)rrc@F’&tliaéﬁloéfC§‘6P88r]’reparatlons
obesi t h rl.iniden.a yp '|.C','
e T e A e
inhypetbipent ay, , aiteransidrerdrsi,s ghd.ogopenzenesul fonamide

at heroscl erosi s) |, ertensi Qn, _myocatdi . .
SoRhFar Gec by ShabRE=DNEBob oLty eEr it pbomig  gposemce,
1 sb8o¥pidser ebhatrimfarstion piatehriale ,apoupletaniide,

insulin resistance syndrome, syndrome X , dysnetabolic
fugpsdmode and the 1ike: In addition, the solid

prep@&%ﬁ%ggsoéftPﬁep£ﬁ§f%ﬁréﬁﬁ6%E&(Hbéﬂ% alrsaudsehebarins
for secondary prevention of the above-nentioned
(evar.i, ohspdirsrasedife, ghepaeionemksi Predtienpgn sodium),

e T PRe) S0P - 6uBBF BRE b ap oot BEF Gt e R0 208
(e.g., aragatroban), thrombolytic agents (e.g., urokinase,
tisokinase, alteplase, nateplase, monteplase, pamiteplase),
platelet aggregation inhibitors (e.g., ticlopidine
hydrochloride, cilostazol, ethyl icosapentate, beraprost
sodium, sarpogrelate hydrochloride) and the like.

Of the above-mentioned combination drugs, insulin
preparation, a-glucosidase inhibitors (preferably voglibose,

acarbose), biguanides (preferably metformin hydrochloride),

sulfonylureas (preferably glimepiride) are preferable.

When the solid preparation of the present invention and a

concomitant drug are used in combination, the administration
time of these is not limited, and the solid preparation of the
present invention and the combination drug can be administered
simultaneously to an administration subject, or may be
administered in a staggered manner.

In addition, the solid preparation of the present

invention and the concomitant drug may be administered as
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progression [e.g., suppression of progressi f
i mpai red glucose tolerance to diabgteg; subgpes;?gk of
W(p)rz(!rmg}og?gzblon from di abetes to di abetic conpli cetT/aiIree08/051900
[ u ; t
sepoPaER P AT Hatt 7 ot (e Se et oare) o6 Bose
so 122(3%2@%%@%@@@??1}83 iresehtt Havensdent aPﬁvEﬁﬁ Bﬂn%‘i“&tam
e an effectiyve amunt f
drugi BaVi PazaMBLRbT I LT £ 5 séﬁ%sﬁ%?ggg[]g?.{’gﬁceﬁs >
s:.n:igl_ng §£&§&£w§o@r@&mam1@mmm@ poeparesiont Rér Ebe

, exanpl e eneral ly 00 day, preferabl
pre]sentl@ﬁvmgt@l@y alh%r*éh%r‘é‘?ré?%{?fﬂ n%O r{%o ng/ day, even d

r gf y
ggg § %% $k t%%eé%%céﬁﬁﬂ%ggéﬁaglSﬁfpggﬂﬁ@@r©b¥lately

det‘é&iiﬁn@fi phegti bazbne olllal@@llYt%]éb\fe e %eioﬁec?ﬁi} Grug.
In %%g%tlg%h%ﬁaaggl Sﬁ}generg&# Yo P btfhé'cl)%)lrﬁgz{ padafienably the

era ng/ day, as
pre% L iihaeareohf kae Eném;oxﬁoomntmiadmug (ctﬁm;bm/eu ght 60
9) The solid preparation of the presept: HiQh

appprietelab e taami-RES: BFERTEHRY he® af F efren | “one

JEEl 1 6a 31 Lhesy FBueepr chegabl yioncee, redml ,
SUHay- Pa?dtm atar | ay, Fhe solelpd pr%pardﬁl on q%);;t VLo

coxgmnfafaemon rventthen lllgepr ef @F 3Rk Grpgnistration
ef ore breakf ast a Rar hi-g4! @& r ain
sUGREH ik % és e sohta grggagatl%xb%f@fﬁ ="

am@lﬁx?@ftﬂﬂ d Joerdd aroa @ralnmebcfoareedhtabem 1 coak i By igeiobt of
thgggggL%ﬁégﬁﬁ%hydrocﬁgﬁ&%%?ﬁ%ggg ?B¥8£%lé§ 53 ing (15

('nn@%e‘%%‘%hér%dﬂbdﬁﬂkéiézmr@@ &meh;gggggygré@%des superior
effects such as 1) enhanced action of the solid preparation of
the present invention or the concomitant drug (synergistic
effect of the actions of the pharmaceutical agents), 2)
reduced dose of the solid preparation of the present invention
or the combination drug (effect of reduction of dose of
pharmaceutical agents as compared to single drug
administration), 3) reduced secondary action of the solid
preparation of the present invention or the concomitant drug,
and the like.

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

As additives for pharmaceutical preparations in the
following Examples and Comparative Examples, the Japanese
Pharmacopoeia 15th edition, the Japanese Pharmacopoeia
Japanese Pharmaceutical Codex or Japanese Pharmaceutical

Excipients 2003 compatible products were used.
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one tablet"; "coated tablet containing pioglitazone
hydrochl oride (outer layer) 33.06 mg (30 ng as
wEr@ghIsszone) and benzoate of conmpound (1) (iPECEIP2008/051900
core) 17 mg (12.5 ng as (1)) per one tablet”;
"coated tabl et containing pioglitazone hydrochl oride
Exdfpteri | ayer) 49.59 ng (45 nmg as pioglitazone) and

benzoate of canpound nner core 12 5
o g 155 T ragrer SRoFhat B Tabt of - HRIEL-
1aggﬁtgém@t9 g& O tazone adrochiveniden( waseproayeecd.
ng as ploglltazone and benzogate of
lto’ﬂp@melyz(mpﬁ(lc}‘ﬁﬂdrmaﬂee) ey L 25 1RGNS R npounditd: /
21%6)%? Ipvt%s Ocli]le Shlet s Ip%gﬁtf? dt@}élt%‘i: Q@@B@OBb ngo give a
azone ydroc outer layer) . ng (30
biAgiAg @d)DgttidstOh)e) aodpbendodfa) @benm‘@@rmf(cpqmpound (1)

26%égP§{p9££%%h nk§%§%f‘£%ﬁ$§1%ﬁ r%%gngggééggeEefﬂﬁlose

BBM@r?FhJJé’fé den { eaiery lrasesd 40 a5&1m1g1 béﬁ ngaaslator (WSG-
I tazone) and benzoate of caonpound

0GoROYTEH G HOSh S c%?ﬁodm«?d TR tekagn g ERB gped while
Spfgg%gdcorg‘%‘%@&%@ﬂﬂ(w piyog 32t@?00:£_‘;?t gkz‘lgﬁgg%ﬁle@gltdeglve a
grhanZeateAcﬁannnqﬁnnht(dbﬁa@@@ﬁegrpaygp)wgg RBLY gglﬁ%daglth a
scgompound, (1)) et ong. Lobl gl IV XSt LR 3.5
punching screen to give a milled granule. To a part (60180 g)
of the obtained milled granule were added microcrystalline
cellulose (7250 g), croscarmellose sodium (4350 g) and
magnesium stearate k725 g), and the mixture was nixed in a
tumbler mixer (TM-400S, Showa Chemical Machinery) to give
granule (I).

(2) Hydroxypropylceliulose (grade L, Nippon Soda Co., Ltd.;
1802 g) was dissolved in purified water (34290 g) to give a
binding solution (II). Hydroxypropylcellulose (grade L, Nippon
Soda Co., Ltd.; 1976 g) was dissolved in purified water (73320
g), and lactose (18720 g) was dispersed therein to give
suspension (I). Pioglitazone hydrochloride (20330 g), lactose
(30520 g) and croscarmellose sodium (2706 g) were uniformly
nixed in a fluid bed granulator (WSG-60, POWREX CORPORATION) ,
and the mixture was granulated while spraying a binding
solution (II) (27920 g), sprayed with suspension (I) (74130 g),
and then dried to give a granule. A part of the obtained
granule was pulverized with a screening mill (P-7S, Showa
Chemical Machinery) and a 1.5 mm$ punching screen to give a
milled granule. To a part (66050 g) of the obtained milled
granule were added croscarmellose sodium (2075 g) and

magnesium stearate (273.6 g), and they were mixed in a tumbler
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16.53 ng (15 mg as pioglitazone) and benzoate of
conpound (I) 17 ng (12.5 ng as conpound (I)) per one
wao 2098093882 "nmul ti -1 ayer tabl et containing piogl PCEHIMNES/051900
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(%) )C)"ré)@ﬂl%n@)tn&% 'mg) @ck ,gx]a F téBP ef 1E88nfa nW‘?l‘f;e formed

1n9609|1[n{1f%9nf W%@%q'%f%a@eeﬁégnﬁaéﬁlne AQUA
pI ogl |tazone§l and benzoate of conpound ( 7 mg (12

08RQ2B8JTpnRbkusuy | J9igerusing tedilnet 'a; 8" riiutnm(b payeh to glve a

lt abl tbgogt ai ni ng pioglitazone hydrochloride 16.53 ng

p f‘i ﬁﬁ pi oglitazone) and benzoate of conpound (I)

8)4 Hgdfaiypmazaﬁlmmmmml)os)e nerc—csnawt abhéh“Etsu Chemical

-l ayer tablet containi oglitazone
COhde’B@hr o PReIBRRE TR 3 qn?% eﬁ%oﬁllllstp&zréﬁg) igpgurified
wa'E@BZ%B@oO{; C@@DQPM cﬁ:ﬂép%f&}l (@3 .NuTasapoERONEk{dd (35 g)
er one ;and "mul ti - Iayer tabl et contai ni ng
anrdl @gdl tarohe h&dd@chl%rq)devam& BY sRpreesl dy Ryrified water
f

7%b°§ )'18 nggg% dg{]%)%‘eper {erof, coumgund; bh) (8 Mnd Furified

wapéEpaQBDI gh wéré hadgedsentdi spearsiicon Hs,a@mdntageowsre

in the deSI n of preparation since th sol ut.i on
niRebYr SELERI I abhre G Gl LA ko P §CasTLaTic Co--

LtBl epapaLioa €88t begcontielded by, chrargcbgting kbhdtion (I)
anount and the |li ke of the second exci pi ent

wasygairagpeohBl § coahbrdrradug ndPRhent éWlR%éﬁ EoRPORATION)

onpltﬂgl F&Q?Lﬂnﬁa?ieﬁ SeLLidder&0f (3)Eagh of he ey of the
prepa atiron o e present |nvent|on and the active

pliedgr édbértsinontasaddoy nl @ hey st drpr dpdrlat ¢ gavepmulti-

124389 (LR SeMRh PaLLon, w I, ong o IIPT & )P d RgsuLLeR!

pioglitazone (45 mg) per one tablet.
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agents selected froma therapeutic agent for diabetes,
a therapeutic agent for diabetic conplications, a
wo besagsst i c agent for hyperlipidema, an PCT/JP2008/051900

Tagrél ypertenS| ve agent, an antiobesitic agent a
ruretic, an apntithronbotic agent and t

(hereinafter sgmetines tchﬁpﬁhéﬁEVl ated as formulation
conconmitant drug) . Exanples of the therapeutic a%ent "
for diabetes inkclude insulin preparations (elg oun

animal 1T nsar 1 n prepar ongextracted fromth bg@creasm
of bovine or s Orgpa%ud (A 7

man insulin preparati
synt hesi zed by gﬁmiwopngl neering using Escheréthba mg
la}pshr or yeast; prAe—t+fastr—protan ZiTc syt
Jragment or der e T QR BTE 3 IAdme ﬁe(lé“éosel nst i) 1ooral ™9
‘i”h T1i"prepar a h9B o AR QL 1S6NSI ZeTs eficeps. o ng
é&ﬁﬂda@gne (elg iqgllltazone or a salt
ther eof (prefer aod:yomﬁaé]e])ose tsexhgim tazar, 6 mg
ragaglitazar, ragttazar; edagt T tazong,

met agl i dasen, na@%%’llﬁ%a%rs SWEUR31, THR-0921) . 1 g

a-grucosrdase | 1$h§§9{§%§” - Gy d{ﬁ&ﬁl(ld?&% a¢ ari}pgsgg ng

mglitol, em gl OFA-F

19péprmin or sal Sath@s@eof (e g., hydrochl ori 1e110 43 mg
fumarate, succi ey ||>U| ] || SECT et agogue

cortR IR ur ea ( =h§dr°¥lﬁﬂ’¥ﬁi@ el fRS%bencl amlde, -2 ™9
pfbbeleaids. ohl PEREORAMLIR)oL0) axpitile. ace! phexambde, ng

gl ycl opyram de, zot-e}
repagl I ni de na ﬁglgnesﬂem ssrtdsamtem de or

| unpsa?at mg

cal

||yU|| cu. C l. IICI CUI Ul pept | 1oLt Qrs
ot her than conp abﬁérwyp{%rwglmg@ﬁ]o%%]ﬁ%%e 7.8"° ng
sitagliptin, sa hkptin, T- 6666, TS-021), 1.2 mg

f@gﬁnbéaﬁiﬁ@- g.,
recept or agoni S

sifengum @léxide GP-I MR agenf, 0.7 mg
NN- 2211,

red ferric oxide 0.3 mg

Example 2

According to the formulation shown in Table 2, the coated
tablet (A) of the present invention was produced.
(1) Hydroxypropylcellulose (grade L, Nippon Soda Co., Ltd.;
2460 g) was dissolved in purified water (38540 g) to give a
binding solution (I). Compound (IA) (7480 g), mannitol (50600
g) and microcrystalline cellulose (11550 g) were uniformly
mixed in a fluid bed granulator (WSG-60, POWREX CORPORATION),
and the mixture was granulated while spraying a binding
solution (I) (33000 g) and dried to give a granule. A part of
the obtained granule was pulverized with a screening mill (P-
78, Showa Chemical Machinery) and a 1.5 mm¢ punching screen to
give a milled granule. To a part (67380 g) of the obtained
milled granule were added croscarmellose sodium (4347 g) and
magnesium stearate (724.5 g), and they were mixed in a tumbler

nixer (TM-400S, Showa Chemical Machinery) to give granules.
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AC- 2993 (exendin-4), BIM51077, Aib (8, 35 hGA&P-1 (7,
37)NH2, CIC- 1131], anylin agonists (e.g.,
WEe@siopIss: de) phosphot yrosi ne phosphat ase i nPCHIR2008051900

Th% o%talﬁgg' Qhﬁaﬂ .%%Se L %?'fbﬂdﬁ%*%éﬂi ¥ ing

gen p osp tor
nmghum@sdAQUBR@ﬁﬁhGBaQSSEmhIblkausqﬂ &Eﬂgﬂﬂﬂﬂﬂtﬁg@ﬁﬂsg)a 9.5

sodi um gl ucose cotransporter hi bito
nh. FBOSH SEl FOVRYar eyt i (e Eads (taRieE: Grataining
cot@ofind BYT- 3498}1@ agepomestiabist agoni st thereof, KK
i nhi bitors . 0., AS-2868 | eptin resistance

ﬁﬁpﬁafdrﬁﬁmmeglm%%%%% Hiapq e@gpw%@%g&%l@rgtsu Chemical
ogld%%' na%%acgevahar%ai@ Bsa1 RO-PA8 vﬁéié)dls%dived or

ucose- depen I nsul 1 notropic peptlde) and t
susipeadeBx anpbesidfiedheatérer Apeidd o agmnc_:sl\fe)rcqﬁta@@t iselution

| ud | d d
(53TPRR 2L 905 LUSLACE 8L U05° JNELA5R,1 1 B L3S machine

(Dmoqalzme)@tsat pofiREAr esRachAﬁl'el\I)l 20n teurmtaiophiablfeacivbtained
and increasing drugs thereof (e.

imnedr ot PGP KDBr WREERF oRf skes ittt S N Hpared by 15 ma

pe@e%%rel ta%mbr& %@%&%é?»zgaﬁsdgtablét (g chl orophenyl )
hyl -1 -i"m dazol yl') [3 (2 met hyl phenoxy)

@ﬁoﬁypplé)‘zazch@)hydromlcQﬂélang(eﬁfeﬁoatq on pronoters
h
e A RS RO S 6 St S T psa -
38 @h@r)a(ayﬂdt huaandlltbﬂln‘mzm?@iegxmﬁﬂéﬁj;ssﬁdlﬁfe%ibr suspended in
Ll
PR ere 020 2PATBL FE GETE) o iR ) e

cotAsed [saliors ohe (a1) Wb@pﬂﬁtﬁﬁednﬁwlifﬁdéﬁﬂng machine (DRC-
somatostatin recgggor agoni sts (e. BIN23190 , .and

12&@0;@@&@%@&% §aNAt PRGERS geated askel ) (1) obtained in
”mﬂ% 400 $e weight of the coated tablet increased by 150 mg

per one tablet to give coated tablet (II).

(4) Hydroxypropylmethylcellulose (HPMC) (TC-5 EW, Shin-Etsu
Chemical Co., Ltd.; 5131 g) and macrogol 6000 (1026 g) were
dissolved in purified water (30550 g) to give HPMC solution
(I). Titanium dioxide (478.8 g) and red ferric oxide (205.2 g)
were dispersed in purified water (8208 g) to give dispersion
(I). Dispersion (I) was added to the HPMC solution (I), and
they were mixed by stirring in a stirrer (MXD-2302, Satake
Chemical Equipment Mfg Ltd.) to give coating solution (III).
The coating solution (III) was sprayed in a coating machine
(DRC-1200, POWREX CORPORATICON) on the coated tablet (II)
obtained in (3) until the weight of the coated tablet
increased by 15 mg per one tablet to give coated tablet (&)
containing compound (I) (25 mg) and pioglitazone (45 mg) per
one tablet.
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Exanpl es of the therapeutic agent for

hyper | i pi dem a

i ncl ude HMG CoA reductase inhibitors (e.g.
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Example 3

According to the formulation shown in Table 3, the

tablet (B) of the present invention was produced.

coated

(1) Hydroxypropylcellulose (grade L, Nippon Soda Co., Ltd.;

450 g) was dissolved in purified water (7050 g) to give a

binding solution

(I).

Pioglitazone hydrochloride (4959 g),

lactose

(11451 g)

and carmellose calcium

(540 g)

were

uniformly mixed in a fluid bed granulator (FD~S2, POWREX

CORPORATION) ,

binding solution

pioglitazone.

and the mixture was granulated while spraying a
(1),
A part of the obtained granule (3 batches) was

and dried to give a granule containing

pulverized with a screening mill (P-3, Showa Chemical

Machinery) and a 1.5 mmd punching screen to give a milled

granule.

were added carmellose calcium

(162 q),

To a part

of the obtained milled granule
(1458 qg)

(46980 g)

and magnesium stearate

and they were mixed in a tumbler mixer (TM20-0-0,
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7941; conpounds described in WX01/82925 and
W01/ 87834) ; neuropeptide Y antagonists (e.qg.,
W@R08A2B8S) ; cannabi noid receptor antagoni st SPCBJIRR008/051900

477 I an o] t
Sugﬁiﬁ‘é\%g el o Ozﬁ)e R o &@gt ?’F%%Pét? “%ﬁﬁésc were
tabgebestsy (£. Hhary ’%ﬂ@tlrﬁﬁmaemume d€ptrireet {8Kg. Kikusui
|l eptin, CNTF (ciliar neurotrophlcfactor%
Segmpkuehe} ks % & 7011%/ afti At FEAPBE, CEPL8esBddye give

plaiheedhngt d@ér@l‘féﬂ[ﬁ!@ (;QLCQ;th%Z%YJ)e and whe bekeone tablet.
Exanpl es of the diuretic 1nclude xanthine derivatives

(2e. Bydronsetarninet ddaldusaisecyTare, EfnedBronrrgu Chemical
coCl ELYM Spk | §y|ﬁ§)m%éﬂzﬁe%0w e(ga(rga}t LS ﬁ?‘csgolved in

éf hirazi de, cl opent trichl oronet hi azid
pulﬁ;mliedhdmt@th(a’i@dy tttyd;rzo;fd urettiingr isgd ution (I). The

chl or h|a2| flLutizide I i azid _
Coﬁgtlﬂ cﬁéSHgé‘i?dg YAt FBFagégePané SPgﬁér }{%Eh%e THC-LABO,
Fr&fné.- Co§$bf9ﬁ9&1@)€tcﬁﬂeﬁhé rdarenendlet edthdied in (1) until
anhydrase inhibitors acet azol am de)
thehweighEng Entle | » bk %Péog%ﬁjerﬂ%cqeélsg?d bé/ml&r 9] PgonBRe

tag?[%w%bd i vh NaPaLE de)p 1 e1azoseni de, i sosor bi de,

acr c aci d, piretani de, bunetani de, furosem de
(aded:mleodmdie IZB(afﬁﬂZésg of hMoaqmrtomydm@dtlUéoagerﬁgrade SL-T,

i ncl ude .hepari parin ar
NipRPp gﬁijad teB%ﬁgh’ gzo% PHd a§1ar |tlr¢[c,]ﬂ ((219091 ) wWarfarin
dikebassyust, s@ﬁﬁén&@dOﬂmr§UﬁHﬁMEd(wauﬁn émdga@romanylve

t hr onbol gtl ¢ agents (e.g., uraki nas t,i sogLs[E 5 d
cogltiggl 884UthaRepfhle, TnSITAIE, § Hﬁlea ? was spraye
1np|aE%E%Enégﬂééﬂﬁﬁé0@H¢I¢%§@tOFﬁédﬁﬂltorﬁdﬂéﬂﬂ@ngl@@ the

hydrochl ori de, cilostazol, ethyl icosapentate

coséeapitebl esodi unpbtaipedrit at? il de Hihs ived)obdn @t ko

cJQt%% tablet increased by 100 mg per one tablet to give

coated tablet (B) containing compound (I) (50 mg) and
pioglitazone (45 mg) per one tablet.

Table 3
component formulation
amount
pioglitazone hydrochloride 49,59 mg
plain tablet lactose 114.51 mg
containing hydroxypropylcellulose 4,5 mg
pioglitazone carmellose calcium 10.8 mg
magnesium stearate ' 0.6 mg
intermediate hydroxypropylmethylcellulose 9 ng
layer macrogol 6000 1 mg
layer compound (IA) 68 mg
containing mannitol 26 ng
compound (I) hydroxypropylcellulose 6 mg
Example 4
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O the above-nentioned conbi nati on drugs, insulin
preparation, a-glucosidase inhibitors (preferably
wQ omBims8E, acar bose) , biguani des (preferabl yPCT/JP2008/051900
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soddmiBhst ey ed3soo@ng pdamdi Gt ed itan iy eclgranudesi nylpart of
pregaration containing the solid preparation of. the

ther e5ERLNPAVERENBES dfRS tiiel Cincif t & GGEopRdPdoldlt (BT
of he_c ] r I .

155 SLPRCERSRTLL e £ B SPRLSPug) plnang pceen to

gisach didded| graddiei oo theartxi (@918t 0o 6f the sbfpgned

preparation _of the | ' : 1 7245 g),
R EANC S aP B c IS Tahot D S oy e S ngge (7249 9
craceeiticngote tbeiadni(4847rq) i and sudgrestium stearate (724.5

adm nistration route, target disease, condi.fi
) aomBn ST FaNERE FLESH: KB, FOP el B R g, Shova
CH@%?C%ﬁSN%@B&EBrgVbf@cﬁiﬁé Gr ShiBSs . t MteCobtatnkdntranules

drug may be used in an amount of 0.01 to 100 parts by
wems (aoleded] byapt royanEi GAPLoEingdiadhine p%ﬁﬁh Son

Oég6ggy%l%ne%gﬂhshgvSQEEQQUShO) using a 9.5 mm$ punch at a
weight of 350 mg to give plain tablet containing compound (I)
(12.5 mg) per one tablet.

(2) Hydroxypropylmethylcellulose (TC-5 EW, Shin-Etsu Chemical
Co., Ltd.; 5771 g) and talc (641.3 g) were dissolved or
suspended in purified water (36340 g) to give coating solution
(I). The coating solution (I) was sprayed in a coating machine
(DRC-1200DS, POWREX CORPORATION) on the plain tablet obtained
in (1) until the weight of the plain tablet increased by 15 mg
per one tablet to give coated tablet (I).

(3) Pioglitazone hydrochloride (2069 g),
hydroxypropylcellulose (grade SL-T, Nippon Soda Co., Ltd.:
375.5 g) and mannitol (15580 g) were dissolved or suspended in
purified water (106400 g) to give coating solution (II). The
coating solution (II) was sprayed in a coating machine (DRC-
1200DS, POWREX CORPORATION) on the coated tablet (I) obtained
in (2) until the weight of the coated tablet increased by 150
mg per one tablet to give coated tablet (II).
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Use of the concomtant drug in this way provides
superior effects such as 1 ) enhanced action of the
W@ od0ai93s8Epar at i on of the present invention orPCTI&2008/051900

oncom tant_ dr rghstic.ef ofp&he Bet i ssn-oft

(%:)ng}%b %éﬂ%ré’lﬁi}.i%“a‘ﬁ(t%’ggﬁfg‘ s%)ﬁtl%jgg )(ﬁrgggbcég&dgse of the =t
cheRi kgl pcepariatd on xf31t hy Enes exicriogedntP8A ¢t02heg) were
_conbi natjon drug. (effect of ucti Qn of._do f :
dlﬁﬁﬁiﬁﬁ‘ée%@il%‘élfl%geéﬁt“éaqcfst c@r%glr edt g"sﬁﬁé’ eﬁgl\r&ggsowtlon
(TRAM i SId Al eloxi3ie) (GeduGed) saaangal yoacténni ofottite (20. 52

solid preparation of the present invention or the
g) ceacentiapersedgin ariHed ivaderTie lgledenti AVERt i on

;L3 explaingd ijyy ail)i hgghel! ewi paMBYsolution (I),
dlﬁg?é’?f??ﬁg(fg' E@al%eg,sq%%lnp%r) a?ia%egEan'pl e and SOTHER®
anBxpreineatal mExadibesstishiicty dre ancttirgese (MERsEAN8d Satake

as limtative. dditives. for. ph [ :
chgpipal abaphEnent TS it e, g, Sl fon, (11T -
Th?x @%h@ﬁgpﬁbmﬂﬁ@@n E5EL )?hadmsmm%&ioa itbteh o;edfrtltlingnmat:héne
apanese ar nacopoel a apanese rmaceyti c e
(DB 330 aREs o PHER AR Te o5t A SSR050 AT e &1)
obREOHUA! SoveEe Used) BIMRLES fxaplind Astadlicagiee t ne

ation shown 1n Table 1 , nulti |ayer tablet (A)
inefreblbedpbgséht ngnyent oom Velsley dducEde (cpated tablet (ITII).

d | _ . A .
(B SLRRYRLBRYLGSY | 11 05 JPTALP diacd ¥ pRONIORIE Bea water
(1(63431QY) thoggiveceabingi sglsiolan i 6IV)J ) The€orpatihtg(sajution

(1) i &6 51 &1 FPREL kg Rariue) (DRCTTAII, EOARER
CORPORATION) on the coated tablet (III) obtained in (4) until
the weight of the coated tablet increased by 0.25 mg per one
tablet to give coated tablet (A) containing compound (I) (12.5
mg) and pioglitazone (15 mg) per one tablet.
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(3900 g ) were uniformy mxed in a fluid bed

granul ator (WG 60, POAREX CORPORATION), and the
wOorRoosassnas granul ated whil e sprayi ng a bi ndi PQI/JP2008/051900
Taﬁ%uglon (1) (32500 g ) and dried to give a granule. A

of the obtained granule was puly

screenl ng mll |(P-7S, Showamﬁbﬁahtal Machi nef yfoamdlation

1.5 mf punchi screen to give a mlled graphule._To

part (60180 g )| of the obtained milled granul e wE"™

added m crocrysfal A £€ le ose (7250 g ) , 17 mg
croscarnel | ose ghesi-um-stearate
]Eg_ZS tga(b)'ﬂlémand thenmitdlure was ni xed in a tupbl 847 ng
paNer 00S onumu‘tﬂcnluqr‘wac gl v
i&ug é)e(Qr

anul p%d : ql]g/?ﬁ gy &9 Lde 12+ Mg
a Co vo4 $sd ssolvep in 9
C@hﬁsdﬂfn(ﬁd Wt er q%]gon)iﬂ \ f nlg:LlQLl\iL\S@-ﬂ s‘$I n | nm }C! ut : of mg

gjl ). L{—%dr ogggp@ydmceﬁutméblme(gﬁcaﬁeum Ni pp bn Séda Mg
. ; sdissot ved T puritief watgr
(73320 g ) ana’g"f“é%?%%‘@“(ﬁ%e% ) was dispbrsed> ™

1%%1@%%%% g'eV‘(? By P&Qﬁ%iapeft&@c%'ldl%@én 13.5 mg

uuuuu OUIZUTyY OllIu

legyescarnel | ose sballum (2706 g) were uniformly miked ™9

e ftord—edgranud aror OR RPORRIT
layghd the mi xt ufBLA&sT %?fiﬁvg%‘gr%ﬁ*ﬁ J%rav ng a 537 mg
c@ﬁ{lgilqgﬂgsol ut i owmgﬁﬁit(ggmzo g ) , sprayed Mth13o 47 mg

suspensi on (1) 74130 g and—ther—d--ed—t

LAY B o ygrve a

pgpahitazone part bj/drhieypmlayl@ejllgﬂalﬂﬁ e was pul veli zed g

\Iawn:JIjTadl.méI th'% g Jﬁﬁéﬁ?ﬁégg%ﬁ’@e‘ﬁe% g caq luacni{]e§é/) mg

granule. To a paﬁgcggggﬁ%goa of the obtai neﬁﬂ m Ij_>ez;|5 mg
granul e wer e adfled—croscarrweH-ose——sodum{2045 afiel

1%

film coating titanium ledee sedrum {20159 f Jggjmg
yellow ferric oxide 0.045 mg
macrogol 6000 0.25 mg
Example 5

According to the formulation shown in Table 5, the coated
tablet (A) of the present invention was produced.

5 (1) Hydroxypropylcellulose (grade L, Nippon Soda Co., Ltd.:
2460 g) was dissolved in purified water (38540 g) to give a
binding solution (I). Compound (IA) (3740 g), mannitol (54340
g) and microcrystalline cellulose (3850 g) were uniformly
mixed in a fluid bed granulator (WSG-60, POWREX CORPORATION) ,

10 and the mixture was granulated while spraying a binding
solution (I) (33000 g) and dried to give a granule. A part of
the obtained granule was pulverized with a screening mill (P-
78, Showa Chemical Machinery) and a 1.5 mm$ punching screen to
give a milled granule. To a part (60130 g) of the obtained

15 milled granule were added microcrystalline cellulose (7245 q),

croscarmellose sodium (4347 g) and magnesium stearate (724.5
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magnesi um stearate (273.6 g ) , and they were mnixed in
a tumbl erm xer (TM 400S, Showa Chem cal Machinery) to
w@raog/ogassnul e (11) (3) Ganule (1) (100 ng) aneCThIEN0CH/E1900

( l ( ls t i
otk (B TSRO e A g, g oy snowa

ChSﬁt?ﬁkdﬂ@dblmsrmg EoégfwangrqmmMﬂ$ toT@eV@bbapmgﬁngranules
t abl et 4 d I I I

ik o2 SO P IR G 058 (e
osg%é§29t§Pek§1@Qsﬁﬂ @@iéék@%d’)ﬂtxﬁm(@@@ @ )mnﬂ)Opgnm at a

Ispersion (1) . Titanium dioxide

wef ght| @foiﬁaemq 180 @i vedr ke it dpdrisdd ( QOH%E&HLPSe&OHIBPBPd (1)
§7§O¥lg dpé? (ghge %§@@r5| on (I1) . Dispersion (I I) and
e

pur wat er wer e added to dispersio él
(ahdHyﬁquymcavyﬂm@msbscesﬂwmﬂm (T2 EWIrISé#ntERago emical

Sc td
Corr) EEfng BO4LI nb SRt En (99" vad s gl eI e bET
sudBehueg iﬂFﬁhﬁﬁﬁle&Gwﬁié&(X}%KIWHQ(J@o(glVEh@o@tang solution
tablet obtained in (3) until the wei t he

(1h bl B | T 6HSb P by g Te Mg SEEABFEL Lo gr 0B M Tachine
DLR@L?LFOBBQ ekoﬁﬁé:xC@@i?@mmox@)ormpm (ﬂ])al(nzgtafﬂl)etaﬁﬂtalned

i tazone 5 ng) per one tablet.Table 1 Exanple
lnAdd(br dnhglt bheh@ei@hhwﬁtﬂ%m &holth ﬁablmblﬂélczeasmeby 15 mg

L L S

roxypropy ose (grade L , Nippon
(Sodaifglithtone E%mmlom di&lsid vBd i n pur| fied

hﬁggﬁgggﬁgggigfg%éiégeg(?ragﬁaéﬂd#nqﬂ50|Utgf I&o Ltd.;
379.¢f g‘;rﬁ%ahbhﬁ@tggl llubose §JlLaSbe gi:)ssl&]r*\ﬁadlmﬂ csuﬁp,ended in

mxed in a fluid bed granulator (WG 60, POAREX
pugﬁﬂmgdqu@ﬁy (106400 g) to give coating solution (II). The

coating solution (II) was sprayed in a coating machine (DRC-
1200DS, POWREX CORPORATION) on the coated tablet (I) obtained
in (2) until the weight of the coated tablet increased by 150
mg per one tablet to give coated tablet (II).

(4) Hydroxypropylmethylcellulose (HPMC) (TC-5 EW, Shin-Etsu
Chemical Co., Ltd.; 5131 g) and macrogol 6000 (1026 g) were
dissolved in purified water (29640 g) to give HPMC solution
(I). Titanium dioxide (663.5 g), yellow ferric oxide (14.36 g)
and red ferric oxide (6.156 g) were dispersed in purified
water (9120 g) to give dispersion (I). Dispersion (I) was
added to the HPMC solution (I), and they were mixed by
stirring in a stirrer (MXD-2302, Satake Chemical Equipment Mfg
Itd.) to give coating solution (III). The coating solution
(III) was sprayed in a coating machine (DRC-1200DS, POWREX
CORPORATION) on the coated tablet (II) obtained in (3) until
the weight of the coated tablet increased by 15 mg per one
tablet to give coated tablet (III).

(5) Macrogol 6000 (1848 g) was dissolved in purified water
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and the m xture was granul ated while spraying a

bi ndi ng solution (1) (33000 g )

and dried to

give a

w@e@n0diss2 A part of the obtained granul e was peCT/Er20084651900

0 fk Rerty S TP R

punchi ng screen t

{$1i08N0¥@) Cheficadoating solution

0 give a

(1V) | s gpmaydd. i@ aqearing 6@880ng YDBE-1RROBBt aF EEX

oA

wer e

4RI SO P Tncin

th8 ¥edgh i &F tind| @fatidx efaIB 40085caShdwayChelbcay per one

Machi nery)

to give

tabhet ctedIbie L£odted

ranul es. The obt ai ned

I
aodintet (Pl g CRRERTRETEA ragﬁEgﬁ VEf €(12.5

mgg?ggéﬁéféé%iégkﬁﬁén(§@Hﬁﬁk¥§90bn%skﬁﬁl@t9-5 mf punch

350 mg to give plain tablet containing

Taboapbund (1) (2

5 ng) per one tablet. (2)

to qaive. co

Hyer-oxypropyrmgthytTet ot oSeE (TG, 5 EW  SNhi Nf E .
Cher cal Co. . thd / 5771 GOFPSRGREal ¢ (641 3 gtfé%\%rlétlon
di ssol ved or suspended in purified water (3 p340 @mgunt

V-

solution-(}l)

Ihao o ok
e vuatTiiy o

[l -
DT UulT UTI

A
(1) was sprayed ¢compowndt (19 machi ne ( DRC- 12poDSt”’ mg
POAREX CORPORATHON ihe prain tablr et obt al ned,kLn mg
J(llg until .t he we‘f‘%ﬁl%‘? the plain tablet incfeaSed hy

PY5 hy Per*one t bl etotoyaive ceated hakiset (|) (8.5 mg

cqheginimzone hyHrochl-eri-de—{6366—¢)—

C{gggég p&ﬂpylce hudoeeyeprilc lﬁioaq ppon Spda C8., M9

)5188%./8 g ) [and_nmanniIpl_ (124 wer el di ssql ved

or suspended i n| pLPPEFE %éé%é #%ég%# n)g >t ni?g i

coating solutio

S8 y-8a—-R—a—5-
1CORBRCERATAGN) on

mbbhds iuTher&aatiang sol ution|(I'1)3vas mg
hm@roémmym@ykqglld&%enid i A3¢5) mg

7% per "ane-t ab| B Fo g ve-cant e tabt el ¢ Lifor Lt
layer pioglitazone hydrochloride 33.06 mg
containing mannitol 113.94 mg
pioglitazone hydroxypropylcellulose 3 mg
hydroxypropylmethylcellulose 11.25 mg

macrogol 6000 2.25 mg

_ ' titanium dioxide 1.455 mg
Film coating yellow ferric oxide 0.0315 mg
red ferric oxide 0.0135 mg

macrogol 6000 0.25 mg

Example 6

According to the formulation shown in Table 6, and by a

method similar to

containing compound (I)

that in Example 4,
(12.5 mg)

one tablet was obtained.
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(4) Hydroxypropyl et hyl cel lul ose (HPMC) (TC- 5 EW

Shin-Etsu Chem cal Co., Ltd.; 5131 g ) and nmcr ogol
WGOD8/0¢38826 g ) were dissolved in purified watBCT/{I20686151900
Ta}gl% o give HPMC solution (I). Titanium dioxide (478.8

nd red ferric oxide (205 .2 g ) w

purified water |(8208 g ) b@m]_gdn\j@n’dl spersion |(I ;Eormulatlon
Di spersion (1) |was addedtothe HPMC sol uti (1), cé
they were m xed by stlrrlng in astirrer ( Dzsc?énoun

Satarke cnem cal qurgj g Ltd.) to give poatifng mg
solution (I11). Th C()alnn inlltlnn(IIL\ Y
in a coating Qﬁurﬁelt(d:IRC 1200, PQ/\REX CORP RATEEN) onmg

pléuh(hﬂhkai t abl et—(++)—obhtarmed é ﬁ gt rhn
#1655 15 m ek

tht of the doe@Pdamiallime 651 Sy 15 g
Ihlﬁ}ge]h;o(gl N ﬁ@eqtlugé)fscont aining 9 mg
Pt \WA N vy
tabl et. Tabl e 2 Exmmiaarrﬂe]ﬂmcsqniglmo the fO‘m,I| ati on Mg
shown in Table —the Ttoated t er (B) of [he
present inventi o‘ﬁa%%sﬁ%cﬁfce&f qiel 3.5 mg

SRR eRY e bRt Biaftndeny AR 0BT BoLg .5 mo

|y
13yép give a b| naH:amchsoI ution (1). Pioglitazope 1.5 mg

hyeochtortde—@#o95S—g ) —tactos A5T T ana
l@é@ﬁel | ose cal ¢ Bh??gﬂ%)a@oﬁe vwcgtq}:fﬁjfooﬁ’lﬁ {xed?n’3 ™
c{y%yéf'nﬂ? granu| gL or; £5P- S2, POAREX CORPORATION) 97 . 4nd mg

€ mXture was Hrehg
p$ogmtamon@¢) awﬂydrosgprcmpgl@@lhﬂglmul e co tal nieng Mg

o ere—Arpart— ot tTTe oot nU
Eatghes) was pu 5¥?F9éﬁp‘v’\ﬁ>?lﬁl%e@?:¥be gjrlrgl 6TI (P%‘25 9
Showa Cheni cal

macrogol 6000 2.25 mg
film coating titanium dioxide 1.35 mg
red ferric oxide 0.15 mg
macrogol 6000 0.25 mg

Example 7

According to the formulation shown in Table 7, and by a
method similar to that in Example 4, coated tablet (A)
containing compound (I) (25 mg) and pioglitazone (15 mg) per

one tablet was obtained.
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Machi nery) and a 1.5 mmf punching screen to give a
mlled granule. To a part (46980 g ) of the obtained
worzdoBeeBsgr anul e wer e added carnel | ose cal ci um RABHER0¢B/)51900

nd gnesi um stearate (162 g ), and they were m xed
Ta}ﬁﬁ gnaunbl er m xer_ (TMP0O-0-0, Suehirao Kakouki ) tao r‘: e

granul es. The ¢pbtai ned greygesentere tabl et ¢d mlation
rotary tabletihg machine (Correct 19K, Kikugu ﬁ@f
Sei sakusho) usi ng a 7. 5 mf punch at a wei qrt of 28HRE

mg—tO0 O ve pl an_tab al ning pioglitagone 5
ng) per one tathnpo’l%]1 Iilgg oxypropyl net hyl rﬂ'l'?'(élie i

lé{;g—S ?[Ncsgglon Elbgﬁl@bgm cal Co., Ltd.; 45 ¢ mg

o) r ggolle -E—g—)—wer"e €SSOI i

co(ggggp_ 8% E:))gi @1@é§pwﬁgt§é%{1¥oi\%gfwf@ #Lgrtgg#ﬁoer g
;) r j h

ahl
0 tal ne | n (1) dmtsldartnbemeieglabdcbﬁmt he pI ailn t
i ncreased by 1(+—mg—per—onetablet—to give cgate

abl et Mg

d
tablet (1) . (\)maeé}?&éalﬁ\dszﬂﬁﬂfati?n q ), 3.5 ™9
aTox propylce S
R R PR Sy gl aeage forlaaces  ma
e_nded in erﬁa‘:uced wat er (2000 g ) to give codtihg ™9
sc! tH-o—{H—1—The—<coat g SU T

layera coati ng naé?ﬁQ%ll(%oElﬁBéydlf}DIé:E‘ﬁrH&ég por tlsg‘:ﬁa%%g g
céﬁhcea*ih%g&t d tabl er{lﬁ p,,ﬁto‘ibt ained in (2) until }he3wightmg

oat ed tla I ncreased by 100-m-g—pe

T U 154 CnC

picdil ieta Aamegi ve qqaimkypaidp@tlo(ea)lud@mem ning formpoénd M9

%*H@—&ﬁﬂm
Tabl e 3 Exanpl | IYESHRTRPHES iI‘%}(‘ﬁl &&&%qut ggll it n™

Table 4 , the coad bl A) of the presept
i nvention was pfo ﬁ%‘%@l §dod A P 2.25 mg

film coating titanium dioxide 1.35 mg
yellow ferric oxide 0.15 mg
macrogol 6000 0.25 mg
Example 8

According to the formulation shown in Table 8, the coated
tablet (A) of the present invention was produced.
(1) Hydroxypropylcellulose (grade L, Nippon Soda Co., Ltd.;
2460 g) was dissolved in purified water (38540 ¢g) to give a
binding solution (I). Compound (IA) (7480 g), mannitol (50600
g) and microcrystalline cellulose (3850 g) were uniformly
mixed in a fluid bed granulator (WSG-60, POWREX CORPORATION) ,
and the mixture was granulated while spraying a binding
solution (I) (33000 g) and dried to give a granule. A part of
the obtained granule was pulverized with a screening mill (P-
78, Showa Chemical Machinery) and a 1.5 mm$ punching screen to
give a milled granule. To a part (60130 g) of the obtained
milled granule were added microcrystalline cellulose (7245 g),

croscarmellose sodium (4347 g) and magnesium stearate (724.5
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(1) Hydroxypropylcellul ose (grade L , N ppon Soda Co.,
Ltd.; 2460 g ) was dissolved in purified water (38540
W@20080e38g2 ve a binding solution (1). Conpound RCFYP2008/051900

g) { 3448 Bndy ,wé&@é"iﬁlt@d (12434Q @)l c@Néhi REr QUIys0as) i sieowa
ceIIquse(S 0g) were uniformy mxed in a fluid

Chpsilcgt diathiRery WEG: 60,vPORREX LCSRPCRAT| GRf21neh @l es
X bi
Bl GHSEER B SR kR R A e
08965320t1th1em@é1aiprsﬁ;hé@r]mr?ﬂoe) msin@ulav@r Szeapwpthcla at a
eeni.n Shaowa Che Machi
weTSETRE RAoRY i < Gor RO ok i (oh oA andecBigo g
Ipaég5(1§Q§L319eg an@ftgm@{pbt ained m || ed granul e were
m crocrystal | ine cell ul ose

(3} oHaF prsYPeeey Serfinihe4: éa#oge) §%a5n§£§ne§h&¥h TErge Gherical
cO(7§/§£§og byyaaf ey & dizxed dnarllahlben1abaes:

emc |ner ) to give granules .
su§pendbdamnepu:grémd et twer e Iifaﬁﬂoetgéd toy gavleotcalaiilng solution

bI hi AR US 0836

(PR PSR, NGRS DEICSRHIL L, Khkhsihgetng macnine
(DRG- ngowse pbmg%t@cmmmmmau rRimngheopmeind tebl e 18bBained
m% SOEi Sl €6 SR U FOAL (BAPLe oS PEEgaFeangY 15 mg
pekabﬁ?e( 641139t %ﬁ?@ &saStSé& vedh 15t suspended in

pur| i ed water 6340 g ) to glve coating solution (I)
(3 THeOGbataZ@n%dhmmﬁhJ(qr)ldﬁas 4d¥Pag@ed in a coating

hy%&méglé’?)%oégg{?négglﬁ% 1;: un I%Q@P&g{w%t?)pfgﬁﬁa

375alsl e Endreasetitdy 11.53511:;) p;—:r v tdalbsiseithe(d gxrveuspended in

ouigdied tablet (bdaoo(§) £ °pid ome Ly LA 41y . e

coating solution (II) was sprayed in a coating machine (DRC-
1200DS, POWREX CORPORATION) on the coated tablet (I)’obtained
in (2) until the weight of the coated tablet increased by 150
mg per one tablet to give coated tablet (II).

(4) Hydroxypropylmethylcellulose (HPMC) (TC-5 EW, Shin-Etsu
Chemical Co., Ltd.; 5131 g) and macrogol 6000 (1026 g) were
dissolved in purified water (29640 g) to give HPMC solution
(I). Titanium dioxide (615.6 g), yellow ferric oxide (47.88 g)
and red ferric oxide (20.52 g) were dispersed in purified
water (9120 g) to give dispersion (I). Dispersion (I) was
added to the HPMC solution (I), and they were mixed by
stirring in a stirrer (MXD-2302, Satake Chemical Equipment Mfg
Ltd.) to give coating solution (III). The coating solution
(III) was sprayed in a coating machine (DRC-1200DS, POWREX
CORPORATION) on the coated tablet (II) obtained in (3) until
the weight of the coated tablet increased by 15 mg per one
tablet to give coated tablet (III).

(5) Macrogol 6000 (1848 ¢g) was dissolved in purified water
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hydr oxypr opyl cel | ul ose (grade SL-T, N ppon Soda Co.,

Ltd.; 375.5 g ) and mannitol (15580 g ) were dissolved
worooshssended in purified water (106400 g ) toPEI/¥R2008/051900
(1663¢ i gig ts0lghitieoredading sbhetdoat 1Y) soITlte lea(ﬂﬂn)g wad ution
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* talhioh [Lose'S P draes vah FRibarrrdcolPer Yot 20

mg P and oo gyl tdnes oAt monN Pl oiﬁet aabﬂlm:dl OXI de (663.5

}g% and yellow ferric oxide (20.52 g ) were di spersed
Tabh p%rlfled water (9120 g ) to give dispersion (1).

Dispersion (I) |was added &&nﬁﬁ/&l@ol ution (I) fgﬂgulatlon
they were mixed by stirringin a stirrer (
coataur@gmt

Sat ake Chem cal|l Equi prent Mfg Ltd.) to giv
' ' S—sprayed

sototTom—(tH
in a coating mdIFROYSREIAI00DS, PONREX CORP oN) M9

on the coated t|ghlgf;{J;l) obtained in (3) untilzthe
prﬁlrghitalﬂfett he ﬁgat ed ta]b| et i npcreased h\/ 1'—thrrn per—one g
tabI et to give anaimatnyasktlaétll@bl b)allu(L5)5el\/acrog<ﬂ2 -6000mg

1@19) was Jissprved T purifl 0 Water (16630 g )
Y@Felhﬁ 85€oat i ng ol utw?on g

C%IRJ\%H Ggat i ng T YR O
Ve sprayedcfds@mtyo% maehiupe (DRC 120005 mg
POAREX CORPORATH on—the coatedtablet—(H

obt ai ned in (4) narids itre ah@lagmteof the coatkd tabi%t mg

STUREICAT. Cont (A RS TRIAE L CCL3 S Ohg)| and -0 19

1Bl i tazone (%5!:5[11}3 per one tabl et. Table 4 Exanl & 5 mg

layer pioglitazone hydrochloride 33.06 mg
containing mannitol 113.94 mg
pioglitazone hydroxypropylcellulose 3 mg
hydroxypropylmethylcellulose 11.25 mg
macrogol 6000 2.25 mg
£ilm coating titanium dioxide 1.35 mg
yellow ferric oxide 0.105 mg
red ferric oxide 0.045 mg
macrogol 6000 0.25 mg

Example 9
According to the formulation shown in Table 9, and by a
10 method similar to that in Example 4, coated tablet (A)
containing compound (I) (25 mg) and pioglitazone (45 mg) per

one tablet was obtained.
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According to the formul ati on showmn in Table 5 the

coated tablet (

A) of the present

i nventi on was

wee@doess2 (1) Hydroxypropylcel lul ose (grade LPCT/X20988051900

TaS0dag Co. ,

Conmpound (1A (
m crocrystallin

Ltd.;

2460 g ) was dissolved in pu

hl n_dl nn_anl ||+an

rified

/ I_\

3740 g ) ,component (54340 g

e cellul ose (3850 g ) were u |fornk%unt

ﬁqﬂmulatlon

mxed in a fluild bed granul ator (WSG 60, POAREX
CORPORATI ON) a¥hddigdn oglayr e was granul at wh34 € mg
spraying a blnd re—a+ed

to give . a gram4m§nnﬂqﬁht of the obtai ned grlnﬂiﬁmﬁs mg

P

Trdimy daA&d i t H

cheniaaly Machi ety

give a n1||ed 0
castrcainged Ini | | ec
cel lul ose (7245

qscaéﬁr@éé@ﬁ@elspééé%odu um (

347239 ) g

and nagne3|un1§
dn-a tunbler m

TS ceits

om@_ChenLQm

Jo and they mere

thhjnervl,g

idt@ereied adfeanul g

Shyaﬁbkyﬁﬂdyymmét@@@&én@alb@ée

t aaytsed mng

by a rotary ta

lagedisui  Sei sakd

Cll II\J IIClLaIII ITC I‘\WI‘\F\l UO UUO

skOYC usi ng a 9. 5 punch at

QA0ICCH ]
QQL\J [ I

weli -ght g

YR, A, LAY ST, SO 8L 05R0 C

P”p%%ﬂ%9 mg

So0 mg to di
144ge

(12.5 ng) |
cdttdriaxyyar opyl ng

tﬂaﬂﬂmﬂdﬂﬂ ose (TC—5 EW Shi n-

L2724 =l —fnf

Ft 5197.41 mg

Cheni cal Co. Lt

lu JI T L allu tarc (UF1L. o'y

Pifi az&deor s

§ﬁ@$ﬁﬁﬁynn@qﬁkqeﬁﬂ@AOWQter (36

F—were
640 ) tond

grve coating s

D

e S0 ST s

iy 9

was sprayed |n11%2

CORPORATIC»D 0]
t.he wei ght of t
i to

mi&tdﬁdilﬁdowblet obtalned in

(1) U | mg

IT IJIT.I If L a.'UI El LILL®2] caacu —D'y

di - avame dlioRide (1)

S—mg—pet

05 mg

red ferric oxide

0.45 mg

macrogol 6000

0.25 mg

Example 10

According to the formulation shown in Table 10, multi-

layer tablet

(1) Hydroxypropylcellulose

2250 g) was dissolved in purified water

binding solution

13260 g), mannitol
(3900 g) were uniformly mixed in a fluid bed granulator

POWREX CORPORATION) ,

60,

spraying a binding solution

granule.

screening mill

punching screen to give a milled granule.

(35250
(I).
(45630 g)

Compound (IA)

(I) (32500 g)

To a

(A) of the present invention was produced.

(grade L, Nippon Soda Co., Ltd.:;

g) to give a

(benzoate of compound (I):;

and microcrystalline cellulose

(WSG-

and the mixture was granulated while
and dried to give a
A part of the obtained granule was pulverized with a

(P-7S, Showa Chemical Machinery) and a 1.5 mm

part (60180 q)

of the obtained milled granule were added microcrystalline

cellulose (7250 g

), croscarmellose sodium (4350 g)
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(3) Pioglitazone hydrochl oride (4139 g ) ,
hydr oxypr opyl cel l ul ose (grade SL-T, N ppon Soda Co.,
woe@sn9BFH5. 5 g ) and mannitol (13510 g ) were PUBHIRMOSEH1900

ma ﬁe§f§ﬂe§9§§réﬁep?72§'é¥j‘Mﬁbﬁ&h@lﬁﬁﬂQQr@ %ab0m9k¥§ in a

oati ng solution The coating solution (11) was
tusplayeldlxﬁra Bhad 009 rifchianEhepreall ¥egbsneppnREX Jive

C»D on the coated tablet (1) obtained in (2)
grﬁﬂ IF % "wei ght of the coated tablet increased by 150

Hgdwrmﬁpﬂfwmhe]fm]ﬁ%ﬁ (gmatjest, aksmppo(u spda ¢a), Ltd.;
roxypro nme C - \
1884, ) van CLanLERd O Iyttlﬁe 1 9&28%&88&“’6 a

blﬁQQQ?(égg@thﬂ \ef L. d&ﬁ&&b& rbﬁyDUéllhEds&a(@radégﬁAONippon
ive HPMC solution (I). Titanium di oxi de

Soga)co yeLt@m#fé??ﬁcngW@% ipodged Fnaﬁ@rﬁéaeﬂeW%ggg'?73320
égg igfggge 18%56 ﬁhﬁﬂ?&ﬁ. éﬂ%é@“ﬂﬂ@f%Qnm@beﬁlve

ive dIS ersion : sperS|on (1) was
suagtdedlbn { b . HAM® gslall it zionre @N)irOChﬂxdrtltiey fé7é e xelpctose

(ahigPpionei FRoReRthel oot VPR vy ottt MR PRtpormLy
mikB8 @ﬁahlﬁguﬁelbéaO@réﬁdlamM@s TEE-30ed HOWREXC CORPOGATION) ,

machi ne (DRC- 1200DS, POWREX CQORPORATI on the coat ed
angabhet MiKERTBbVAF neBaRwL 3859 g le (e %

sopaied t@bh et orepe eds%¥a%éd”hgtﬁe%u@ﬁ@nk@@heRI§0 (74130 g),
gi ve coated tablet Macr ogol 6000 (1848 g )

anvﬂa$henssloheédtﬁanme| &i @J@Iamal%t (R6®30tgof thegpheained

Tx e Aol arn Bk PR eI Re (D TIO ! ponaEy SHeRe

Ch@%?%ﬁﬁfﬁ%@?%g@@y§hﬁ?QO?tEdStmﬁﬂf#uﬂdﬂﬂdg(§6nmemed0|Q1ve a
migpg' g oBEA Sonelt obl Rt ol I Chardd anPELe(Rr i tled

grEORhal RkRg eepRaUBdokbirhdP18se sodium (2075 g) and

magnesium stearate (273.6 g), and they were mixed in a tumbler

mixer (TM-400S, Showa Chemical Machinery) to give granule (IT).

(3) Granule (I) (100 mg) and granule (II) (180 mg) were formed
into a multi-layer by a rotary tableting machine (AQUA
0824212JI, Kikusul Seisakusho) using a 8.5 mm$ punch to give a
plain tablet.

(4) Hydroxypropylmethylcellulose (TC-5 RW, Shin-Etsu Chemical
Co., Ltd.; 1365 g) and talc (210 g) were dispersed in purified
water (12250 g) to give dispersion (I). Titanium dioxide
(169.8 g) and yellow ferric oxide (5.25 g) were dispersed in
purified water (2625 g) to give dispersion (II). Dispersion
(II) and purified water (875 g) were added to dispersion (I),
and they were mixed by stirring in a stirrer (LR400D, Yamato
Scientific Co., Ltd.) to give coating solution (I). The
coating solution (I) was sprayed in a coating machine (HCF(S)-
100N, Freund Corporation) on the plain tablet obtained in (3)
until the weight of the plain tablet increased by 10 mg per
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ng) and pioglitazone (30 ng) per one tablet. Table 5

Exanple 6 According to the fornulation shown in Table
w®2008ay38h y a nethod simlar to that in ExanpP@r/dpP2008/051900
on@oaals;detaﬂbe@néé\)m@maaydtg tepmeeund)(l) (12.5 no)

and pioglitazone (45 per_onhe_tahl et was

(Dbt ¥ FeRR Fabt ¥ & @@arﬁﬂ é*’a'ﬁ AdesPdVRE tB PREified water (1710

f%”ﬁi@é! a5 émn%ﬂsémfé}l 71(3 Eﬁeb&é’c!ﬂﬁ&h%m&%ﬁ a[II)
to that in %x , coa ta A) contai ni ng
wagogpoaved (11 42©oarg3)n<anmaqhw | HEZdISe -(lQQNnrg)?rpendone
t abl e obt ai ned. Tabl.e anql ACC rd| th
Cob B RaF AT bR TH G C te JA caeEatreE 2y ()
un@iltbﬁepW@S@mt ¢ﬂvﬁméImnﬂﬂM%idyéﬁﬂﬂdbiet(lhcreased by 0.15
droxyprgg%lcellulose grade L

, on Sod
ng|PAT; A 6ERRL§E ViR G e SRidd st S S rcegéea@mg
coﬂg%uﬁ@ girye 2b5nﬁbrgaﬁ9|%Eb@ﬂlﬁéﬁonéanQUﬁg (ﬁ@% one tablet.
) ., mannitol (50600 g ) and microcrystalline
TabéEIhDose (3850 g ) were uniformy mixed in a fluid

REFURATT UN) na Tﬁ]et.
m xture was granul ated whfPBPSPFRYi ng a bi nd n%ormu ation
solution (1) (33000 g ) and dried to give a pranWmurdk

vt of thao anf At nad aranul o \ADC‘JIJJ;\IAFIJQLAI"‘I‘\ L=\
—p'a..n— Ot———t-tte—0 A2

T = oo

screening mill (¢5H¥k8HKSh@Eﬁ Chemi cal thh|n=ry)land amg
1.5 mf punchi TO give a mifTed graWU|e TO0 a
B bt ai ned o i e mg

1%%%# (60130 g ) btained mlled granu
ed m crocrysjti didtergildliese dedddoge) mg
containing
hydroxypropylcellulose 2.5 mg
compound (I)
croscarmellose sodium 6 mg
magnesium stearate 1 mg
pioglitazone hydrochloride 16.53 mg
layer lactose 143.49 mg
containing hydroxypropylcellulose 7.2 mg
pioglitazone croscarmellose sodium 12.06 mg
magnesium stearate 0.72 mg
hydroxypropylmethylcellulose 7.8 mg
talc 1.2 mg
film coating titanium dioxide 0.97 mg
yellow ferric oxide 0.03 mg
macrogol 6000 0.15 mg

Example 11 )

According to the formulation shown in Table 11, multi-
layer tablet (A) of the present invention was produced.
(1) Hydroxypropylcellulose (grade L, Nippon Soda Co., Ltd.;
2250 g) was dissolved in purified water (35250 g) to give a
binding solution (I). Compound (IA) (benzoate of compound (I);

13260 g), mannitol (45630 g) and microcrystalline cellulose

43



10

15

20

25

30

35

croscarnel |l ose sodium (4347 g ) and nagnesi um stearate
(724.59 ) , and they were mxed in a tunbler m xer
w@ Tis00B8®, Showa Chenical Machinery) to give gPGIIR2063/051900
(3908 §htRbAeduGT Bhiihies Vil tiablaetredilybadr gkanylator (WSG-
tabl eting nachlnecquUARIUS 08368823II Ki kusui
60 5 POHREX hoQRERRAMHL N9, Sehitheu Ak TaF ea Wi ghenptagsg while
sp@yiﬁgrévﬁl®%$e%bf®%ﬂ @nt @loRiodd 4§ oBpaU 89165) tb28ive a

one roxypropyl et hyl cel | ul ose
gr&n@is. EW pﬁh:tn-cﬁ’t diheClodria¢akdCgrantii €. wasmlgeylm with a
talc (641,3 % wer e di ssol ved or, sus ended

SCHRER SR of T S5B4G T YBLPrRGESdl GRFoR {15 ™

punchifgCoattas 86! giveOn (i)l vab gipmayed | Noaacpatt ng60180 g)
machi ne (DRC-1200DS, POAREX CORPORATI .on the @
oft EBEepbémlaeﬁeeli%ecé 19raple ware weidgit TEREYSI g?hlne

ce&%ghsg el N6 §§S§f baréégégﬂbﬂﬁgsé”y%dﬁ%glQQ3E@ g)Vend

coate tab et Pi oglitazone hydrochl ori de
magadd9uy yteahyte okYPr opyd celd dihes @Wﬂ&@e wgis- IixRidppana

tuﬁgi§6|vé%eﬁrg§%s%§§ 5d%“;"vpun ma et ?%%9%46é é@)

grh@ugevergoati ng sol ution (II) . The coating sol ution

was sprayed |n a coat hi
%O/&b.@( X eRd Stehelqg%égﬁ"lt gﬂrlp%f’ Péab[q“& heftd-’
18'0'2 %) whBt ahsébfv@&l ghtoefi £ ey Gratead (tﬁlkzl%t d)Nebeased a

per one tablet to give coated tablet (I11)_.
blM)Lnlalydﬁém]p@bpﬂﬁbt hywskloxybsopylrpitplese: 39Ep@e L, Nippon

Et
coBfo B SHR T TIE08 S weblhap il 0 L Wl 15320

g)g hnﬁolgbtesHPWIBQBDug)Omaildlsﬁhﬂsﬁﬂlhhahebn(ﬂ@ @8Y®. 6

yel | fer oxi de ( 8 and r reic
U%Waéleﬁo@' A PG P AT RaER 439550 BT 1actose
(372920 g) and croscarmellose sodium (2706 g) were uniformly

mixed in a fluid bed granulator (WSG-60, POWREX CORPORATION),

and the mixture was granulated while spraying a binding
solution (II) (27920 g), sprayed with suspension (I) (74130 g),
and then dried to give a granule. A part of the obtained
granule was pulverized with a screening mill (P-7S, Showa
Chemical Machinery) and a 1.5 mm¢ punching screen to give a
milled granule. To a part (66050 g) of the obtained milled
granule were added croscarmellose sodium (2075 ¢g) and
magnesium stearate (273.6 g), and they were mixed in a tumbler
mixer (TM-400S, Showa Chemical Machinery) to give granule (II).

(3) Granule (I) (100 mg) and granule (II) (180 mg) were formed
into a multi-layer by a rotary tableting machine (AQUA
08242L2JI, Kikusui Seisakusho) using a 8.5 mm$¢ punch to give a
plain tablet.

(4) Hydroxypropylmethylcellulose (TC-5 RW, Shin-Etsu Chemical
Co., Ltd.; 1365 g) and talc (210 g) were dispersed in purified

water (12250 g) to give dispersion (I). Titanium dioxide
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water (9120 g ) to give dispersion (1) . D spersion
(I') was added to the HPMC solution (1) , and they were
woreoososg2 stirring in a stirrer (MXD-2302, SatB&BJP2008/051900

(1€9e$n ¢p Fliperrid @ittd. )(3t.e7gi ¢ andt g 5@&1:11& adkide
( [1). The coating solution III) was sp ed ip
(1545 ) iy e S RgRE S00 BaT LBOAHERS BERDGRRG T O B Tive
dlgﬁ%gp@ﬁem)abl @tlsgeusleﬁt Arpedahd )i B lwdher (875 g)

coated tablet increased by 15 mg per
wepneadded eto tdl gpians icwat (dd /1t abldethell Wpre bkedpiy ogol rring
:LnGQOQtHL?é"J? 1Q4d/tﬁ3$ a %@ov%?:ll\%ltelf Ifbgd V‘%&Srgl g c?
) to give c ating'so e coating’ on
coét&hgmaslmeﬁyeﬁrln &heoabangngashluE1©ﬁIKIHJMHHIEprayed in

POAREX CORPQRATI 0 coated tablet (1]l '
2 GOEaTREdT S  (HE (IrHe S GRECBH CREPESAELAM aBp cibe
plhDET eASESE Wbth BReuPe3)oRa thiabkak wglghveogogﬁsdplam
tabl et (A) containing conpound % é@
tapl el irarorred 3V ) MgePeBneNEalsE: etTﬁ@IQlBGE&@hﬁ1E4%Ner
taﬁf&@rﬂiﬁg to the formulation shown in Table 9 , and by
od simlar to that in Exanple 4 , coated tabl et

(3 W) Mapor g Ini 619 Cc Ao gnd weks) di8Solgpdand puoyfi¢dzemesr (1710
t t d. Tab 9
9) bR BT e TR O < hoRic SOThORE Sorthis (1D
wab agpfajzé@l 8l { Aoafiddhaaphasent(Hor Nt 0oNWasreund

produced. (1) Hydroxypraopyl cel |l ul ose rade L Ni_ppon
coBaGEA GiPT) (b SR Mg LAes GPBISTvdd)] AoBarRPat (4

unf\@i efnhd 315@35&1‘(9 of tt‘h&'m‘(ﬂt@—@.'a%‘r”%a%@%%!t baRrkhsed by 0.15
Conpound (1A) (benzoate of conpound (1);
mg per one tablet to give multi-layer tablet (A) containing

compound (I} (12.5 mg) and pioglitazone (30 mg) per one tablet.
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13260 g ), mannitol (45630 g ) and nicrocrystalline
cellulose (3900 g ) were uniformly mxed in a fluid
whewsgomsul at or (WG 60, POAREX CORPORATI ON) PCEIRR00SHE1900

re was granul ated while spraying-a binding
Tb(ﬁl}[lilon (1) (32500 l\ and dried to nl\lg__a_

part of the obfained grarud omstpul veri zed vviftdrmll'ation
screening mll|(P-7S, Shoma Chemi cal Machi ngry) anduﬁt
1.5 mf punchi fig screen to give a nilled granule®

part (o0I80 g 0 ned mlled granjle were m
added nicrocry<98npgqﬁd g#?hlncp (7250 g-) g

érgscar?ellosg sadhtigo(4350 g ) andnagne3|u}nstéﬁpéte1ng
laf/é25 g ,  and phe—rmrxture—was X gnoler
Cogl-ﬂi)éﬁbﬁ ™ 4008, m$ﬁ6ﬁ/§r¢ﬁ§?r%é¥lel\/§%§$‘ﬁje?§ﬁ QL\?I’eS nd
(1) . g 98¥h§ﬁhb§éose (grade k.5 mg

cobicepen $aga Co )y'd% ’&B?éﬁ& g~ di-ssehvga—h
purified water (c&é%&argteﬂlbeegsvélwnbl ndi ng |sol ut(‘i on g

(1) . Hydroxy et (grade L , N gpon da
Co., Ltd.; 197£ﬁ@g%§%&§md? §8Féga in purifi sﬁr md

(73320 g ) . ang,; E%%%Q@E&Qrachw@dél sfersed.o6 mg

therein to givg-su pncl on —( P ogli-t-azet
1y ochl ori de &Za‘b‘to@e) . | act ose (44070 g )| add6.96 mg

croscarnel | ose bUU|uul(ZI re unlror y m
cqm*—aa}nrqw d bed URT LR TS 2oy ™
3.dca1z'2>%em xt ”cer equldn's%t %@&&/@ml e Spray ng12.06 mg

ng sol utid ;
suspenS|on (1) |ediRBign) steamitehen dried t gi e’ Mg

3ru||U| A pal + I t IIU UUl. I'T a | V\/aS
pul veri zed wth %Y%‘Qﬂ%@ﬁ qcl%y%lgegg Chehial ™9
Machi nery) and 1> nmf punchl ng screen to givela mg

mlled granule. rt (66050-g)—6—+F—thetobtarned

mlled granule\MﬂtﬁﬁﬁW@dinnuskarnelIose sodlﬂn(@ﬁﬁ@ ng
figln certing

yellow ferric oxide 0.021 mg
red ferric oxide 0.002 mg
macrogol 6000 0.15 mg

Example 12

According to the formulation shown in Table 12, multi-
layer tablet (A) of the present invention was produced.
(1) Hydroxypropylcellulose (grade L, Nippon Soda Co., Ltd.;
2250 g) was dissolved in purified water (35250 g) to give a
binding solution (I). Compound (IA) (benzoate of compound (I);
13260 g), mannitol (45630 g) and microcrystalline cellulose
(3900 g) were uniformly mixed in‘a fluid bed granulator (WSG-
60, POWREX CORPORATION), and the mixture was granulated while
spraying a binding solution (I) (32500 g) and dried to give a
granule. A part of the obtained granule was pulverized with a
screening mill (P-7S, Showa Chemical Machinery) and a 1.5 mmd

punching screen to give a milled granule. To a part (60180 g)

15 of the obtained milled granule were added microcrystalline
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magnesi um stearate (273.6 g ) , and they were mxed in
a tumbl er m xer (TM400S, Showa Chem cal Machinery) t
wo2@see3sgr anule (11) . (3) Ganule (1) (100 nghCHMML00S/051900

ceOranyse (1230 (P80 drps e INoREE oidi e amﬁbtmlaly@r b
y a rotary tablet] n machi ne, (AQUA 08242L2J1, Sui
magaes Hpn shega il 2 B.B ri @ik BAXEYTGi YBs mb’l‘ec\ inoa

t I
gt e ondpdgebhissa GaEs s

gragnweee (8] spersed in purified water (12250 g ) to glve
si.on m d .
LR R Pt o5 §rpthels fiBpdndsdodo. 1ea.;
18pgrgf | ®ds V\@:E:%o](x?&%&rg p%ﬁlcf@d/madjexpe(EﬁQ@ﬁ ¢Vl Yo give a
persion (I1) an ur ed wat
b PGT R spRLSrbR ({30, AMACERGYPAGPELA kLRGeS LiTH95 g vippon
sobl @oS!ifter; (iéV%XH% wEHTRE Qs s20livesat i1t @u@@fleﬁtdaieto 73320
gi ve coat | ng sol ution (I). The coati n% solution (1)

wa@néplay‘é@'s@n 8 tatd ngratachisre qeacF t9preipoke #i¥8ind
%ﬁeggigﬁkﬁfo : ﬁﬁgﬁ.QE%bﬂeagghﬁbcﬂﬁgﬁhﬁgd %@3§§)%Pntléctose

I ncr eased
3perzong tabdied:rcbs)c@m/@llmjetlsdchym t2aiblcety) (W)ere gs}formly

s 5513901, 9004981 8, )t Al poplaoh RS ey o

anaOItHél ﬁmxéufé Was SRirayestdd vmlq@tsmym@hanemdmg
& -IOO\I Freund Corporation) on the nulti-|aye
s0 &EFL@?EI (F¥) oR3PRRBAT) n FBY2¥RE VitheSHEPGRELOR (Bl (74130 o),

an@ukﬁbnla¥§% | §1vd ner &Y @ LarfokeEnhensptabhed

to give nu ayer tabltet (A) containing conmpound (1)
gréble5way) plalmeplb@cﬁ iwkzore (aeangingparl lénd FrdBl efhowa

Tabl e_10
Chemgcal Magﬁlggry éhd a 1.5 mmd punching screen to give a

milled granule. To a part (66050 g) of the obtained milled
granule were added croscarmellose sodium (2075 g) and
magnesium stearate (273.6 g), and they were mixed in a tumbler
mixer (TM-400S, Showa Chemical Machinery) to give granule (II).

(3) Granule (I) (100 mg) and granule (II) (180 mg) were formed
into a multi-layer by a rotary tableting machine (AQUA
082421.2JI, Kikusui Seisakusho) using a 8.5 mm punch to give a
plain tablet.

Hydroxypropylmethylcellulose (TC-5 RW, Shin-Etsu Chemical

Co., Ltd.; 1365 g) and talc (210 g) were dispersed in purified
water (12250 g) to give dispersion (I). Titanium dioxide
(157.5 g) and red ferric oxide (17.50 g) were dispersed in
purified water (2625 g) to give dispersion (II). Dispersion
(IT) and purified water (875 g) were added to dispersion (I),
and they were mixed by stirring in a stirrer (LR400D, Yamato
Scientific Co., Ltd.) to give coating solution (I). The
coating solution (I) was sprayed in a coating machine (HCF(S)-

100N, Freund Corporation) on the plain tablet obtained in (3)
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According to the formulation shown in Table 11, nulti
| ayer tablet (A) of the present invention was
wee@doeiss2 (1) Hydroxypropyl cel lul ose (grade LPCT/NP2pg820%1900
unboUatke. wei@l@t/oﬁaﬂé plaiwagatiissolivedebBepubiyf i@dmg per
wat er (35250 g) to glve a bindin solutlon ().
Oneoﬁ% PE TP AYLYHImEba e Bl @%d 13260 g ) ,
floég&ﬂS@c%b 9(90 apd wysmaq%rsxs%abl h.ﬂepurlfled water (1710
ceIIu ose(3900 g S were uniformy mxed in a fluid bed
g) gtangive o¢od VBG @mlu’@@mmmpmﬁwwlngamlmwn (IT)

ure g {e ndi
’ waso§%¥a% (f? %ﬁ%%g%‘ ) é%ﬁ'é?l@g %9 ?QQN g?gﬁnﬁe
Coﬁﬁbfabioﬁheombthérmmﬂtﬂiﬂuyer\Mﬂbl@&lWénlDbﬁamnéﬁ an 4)
creening ml]| 7S, S owa .Chem chi ner nd
an} 5 Ehe "Werleht gt S it Ve LA S LgraREPES 8 9-15
gpﬁéi* 689188 0t €4 cﬁkee qmadlne_%y@ﬂ It%lgvcarmbecwﬁtglmng
m crocrystal l'ine cellul ose g
comp@g@@\r(ﬁév | 63 §omgbrra{1d35@ogl}t@h@rnm@ Bshdn BeBapagetablet.
0 Ta 5 ), and the mxture was mxed in a tunbler m xer
Chemical Machinery) to give granule
(ry . (2 Fydrqupropylcebbmbgﬁgnegrade L , N ppemulation
Soda Co., Ltd.;] 1802 g ) was dissolved in pufified
wat er (34290 g to give a binding solution II) amount
Hy dr oxypr opyl ce g e L, N ppon Sodph
Ltd.; 1976 g ) etopihe SO, - purified watpr jﬂmn mg
g ) , and |l act Ostar(ri;B:?o?lO g ) was di spersed twereﬁm.So mng

l@raﬁe suspens| on —Progti+tazone rryw octhtofde
odioR9 ; Iabmkgﬁpqgmqﬁﬁ}%}ge Lﬁ#&§@arnalloéé mg
Sodi it 7069 Y |nafuidé).e51 ng

ccgﬁptmﬂcat ) (WG
m xture vvas ar mmrmtﬂl]lc&esmmmmg a bind| ng 6 mg
solution (I1) (7926 g?in safldyeu Wt SUSPETST O (1)

(74130 g ), magne rdate mg
pioglitazone hydrochloride 49.59 mg
layer lactose 110.43 mg
containing hydroxypropylcellulose 7.2 mg
pioglitazone croscarmellose sodium 12.06 mg
magnesium stearate 0.72 mg
hydroxypropylmethylcellulose 7.8 mg
talc 1.2 mg
film coating titanium dioxide 0.9 mg
red ferric oxide 0.1 mg
macrogol 6000 0.15 mg

Example 13
‘ According to the formulation shown in Table 13, multi-
layer tablet (A7) of the present invention was produced.
(1) Hydroxypropylcellulose (grade L, Nippon Soda Co., Ltd.;
15 2250 g) was dissolved in purified water (35250 g) to give a

binding solution (I). Compound (IA) (benzoate of compound (I);
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and then dried to give a granule. A part of the
obt ai ned granul e was pul verized with a screening m||
w@ Rog893s8howa Chem cal Machinery) and a 1.5 nmPCT/JP2008/051900
26920(3%) NOmSeh Eed t 3IRME @ Ed ed cabaryseallona pellulose
of the obtained nmlled_granule were ad

(3épgs@hrW@¥$o%%lEQ%WanW¥K?ﬂS%? P §ﬁ@lﬁa§ﬁgsgﬁﬁP§%@595téWSG"

t I
{ PR S R R e VR g
spthying asblmiamgnsol(ut)lc(mou 32308 g aﬁuldedecuesi tqsglve a

PR Er 1 iy o e OOk o943 B5ehuit feb P& Yesiard gy e

scY8bAgng Ri 1 Mb- VE”"%deh!ﬂHéhﬁ%d&'Ma%hh@@&@@ aﬁé)a 1.5 mmé
Hydr oxypr opyl net hyI cellul ose (TG 5 Shi n- Et su

PunRRHNEafCcretn E@dglvqg%gndjj ﬂgqgg%g (2?@ 3 $aﬁ%ré60180 g)
ofd 'tﬁQeE)E@thQd peii{iedymatere (\Aﬂe%@%cgie)dsﬁrﬁcﬁfb\é%ystalllne

di'spersion (1) . Titani um di oxi de(169 el
ceflénipeeox7de0(8) 67(51?@59&@1@1@@33 fsexdruugl d)él|3<§>é’ (ﬁ/ spg g

Le d| pers |f|
nalipdiiful sREEFRFE {BpEibl i (e i, b gidiedn =
tuBI8rgmlxeer ¢THededs | OShbvﬁ)eIann:a@J Machdmeériyheyowgige
m xed b stlrrlng in a stirrer (LR4AOOD, Yamato

gngPéﬁtl I c Ltd.) to give coating solution (I) .
Iheygaabi é%yéépmids) VRfr a5 ayediiiphon sodki Ug Ltd.;
machlgne ?—%: OON, Freeund CorporatlFD% on the ain

1803bbet Wébt diﬁé@lVﬁd({%l} Rt flahavaf@ght3 4P % ke ﬁ}Paigﬁve a
t |
blkgﬁbs LRGES ag?%?y Qh&ﬂf§§5§§g l%%ﬁl%ﬁo%@ gg¥gd§ ﬁﬂSNlppon

ayer ogol 6000 (
Sodiassol. yeﬂtdn puUBVHI gbl WS @14510711@@ J)n toorngi file ce orattierrg (73320

T IR N A T e
suspension (I). Pioglitazone hydrochlorlde (6777 g), lactose
(44070 g) and croscarmellose sodium (2706 g) were uniformly
mixed in a fluid bed granulator (WSG-60, POWREX CORPORATION),
and the mixture was granulated while spraying a binding
golution (II) (27920 g), sprayed with suspension (I) (74130 g),
and then dried to give a granule. A part of the obtained
granule was pulverized with a screening mill (P-7S, Showa
Chemical Machinery) and a 1.5 mm$¢ punching screen to give a
milled granule. To a part (66050 g) of the obtained milled
granule were added croscarmellose sodium (2075 g) and
magnesium stearate (273.6 g), and they were mixed in a tumbler
mixer (TM~400S, Showa Chemical Machinery) to give granule (II).

(3) Granule (I) (100 mg) and granule (II) (180 mg) were formed
into a multi-layer by a rotary tableting machine (AQUA
082421.2JI, Kikusui Seisakusho) using a 8.5 mm$ punch to give a
plain tablet. |

(4) Hydroxypropylmethylcellulose (TC-5 RW, Shin-Etsu Chemical
Co., Ltd.; 1365 g) and talc (210 g) were dispersed in purified
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10

15

ong, salhet Pkt g MY eent T

Corporation) on the nmulti-layer tablet (1) obtained in
(4) until the weight of the nulti-Ilayer tablet
wo psegaserl by 0. 15 ng per one tablet to give PCT/JP2008/051900
bty el Al SRLaE Bh NG FONPoUnth il dibZiBle
wa{n% g#%ﬁ%léh|lta§%he 3 Brrg) pergoﬁe tablet. Table 11
15(35@ e a]rﬁi Acddrai rfgarm;Ct haifler hiV abi h $RBANCT FPFEIAS 10

It| ay bl et f n Ve
et B i Pl ek b B gh B PEPSED L Y e rccon
Iﬁ!ﬂﬁ&ﬁﬁ%ﬁﬁfﬁ%ﬁ watled: ; (8225@) gwkraaaddedsbbv@dspﬂr81on (1),

purified water (35250 a, bindin
ang e R IR k?@rgﬂ)&&flé‘ 3" ompother ( PR Bpoapace
tad . (4583! akeegysbaltior ¢e) l ulmse
SC)(%%%%f% & D, g:ramgif’/w% CoBroRGyADRLADE ¢
cogtmmmmt:(cwseuBmasvgmaxe@ompomw@mngaﬁaclilh%e (HCF(5) -

t | n n d 3
ol SR SRR Y he BNt B a5,
unpal ttied wabglobted nede gﬂanunl eahdetpiheserzed it hOamg per
screening ml] (P-7S,. Showa %@@qé%alﬁwhchlnery) and a
[

Iéd granule. To a

(BRI ¢RHS0 €bdo 0{96 he %tsaldﬁ%@omvbliedngpanmIféedewater (1710
added mcrocrystal |l inecellul ose §7250

ct@s@aVﬁeW@%bn%o%lﬂPl}i*ﬁl(QFBS@Id 5 &he ﬁﬁ%ﬁi@’g uRPLeEleRe &1
wa%zgérgi/% 34180% é%ﬁt &11@%3 Mored ) i1 o, urkkand

nlcal thhlnery) to gi ve
cngaﬁateO(ll Yon R mtyhtnxweupwaé@eltul (dge 0@@@&@@%1“ (4)
Soda

unEEIEI Fg‘édwﬁb?]gf ?54%% iy g‘) evr\ngza q’le?fz:llrl}1 sglsgd" by 0.1

ut1 on
mg( bkt onklydapxypr @@ydgwé |rh1]1DSle- Y(eyread etalb],etl\ll (@BporoBtdaning

Ltd 1976 was di ssolved in r|f|ed wat er
co@pgggg élﬁ Zgnﬁgp a@{lgs]%l?q_]sljtﬁ)zc&l% ‘/ﬁ S 8§ tablet.

therein to glve
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suspension (1)

Pi oglitazone hydrochl ori de (20330 g )
, lactose (30520 g ) and croscarnell ose sodium (2706 ¢
w0 2008023880 formMy nmixed in a fluid bed granul ap@r/JP2008/051900

bi o

Fal x‘-nr ALl oA A

and t he n1xture was

III\

Tal MEGH0, PONREX CORPORATION)
—gaheH-at-ed—whi-he

(27920 g ) , s¥
and then dried
obt ai ned aranul

ke
oy L=, | lTUl: Ilg DUl uLI Ul

rayed mAthC@mE@mﬁmﬁon (1) (74
to give a granule. A part of

e was pulverized with a scred

13@o§pglation
t he
ni nanfint

(P-7S, Showa C

Qﬁh@@hn&hqnnmery) and a 1. STﬂnf 34 mg
punchi ng scr eef—+te—gi-ve—a—m+Hed—grantte—Fg—a—part
a&FgQSO g ) of t{rensstteilned nilled granule mq ddded mg

scarnel | ose 3 d:u Eé n g S|gnlst rat
kRT3 60 g ) . af % rJ@r a?lgné éeglﬂﬁ D& 'ggr emg
(TM 400 ShOMEIﬁxﬁn@xy@kopggbemeﬁybséo glve gran?.& mg
co(rt{pp)md (3? G arfate—< T 166 ||g) —are- Ot atrote (”\ élS’Cr
ng) were forwecqnﬂﬁ§aémﬁ&ﬂpﬁelé9éﬂuﬁy a rotérx mg
tabl eti ng machi 0 Ki kusui del sakusho)
using a 8. 5 nnf%%%%g?fﬁm %%éé%g@%la n table ﬁ t -
FNdroxypr0py|nﬁ&Hﬂgq&daub@%ehyaebahBMtlsh|n-Etsu6.53 mg
Chem cal Co. , L€k ,‘_Lovs 9] ard—tat—c /qun ) Wetr<e
lagiegpersed in p it anat er (12250 g ) to gijel43.49 mg
;S ) [k 7.5 g )] and
co g%ﬁ%b gglde (1 yaro h@ ﬂgﬁlggg . LLIQL%Q mg
piwatlertaz2625 g ) dﬁbamaﬂmamlseeerdmumll) Dikperngi.o6 mg
(1'l) and puri fifet—water—875 were—added—{o
di spersion (1) m%%ﬂ?%ﬂﬂ@ysﬁ@ﬁégﬁﬁxed by stlrringorﬂza ng
stirrer (LRAOOL, 0 glgve
coating sol utidqn }§¥E&¥ﬁ%%y§5%k% g?lulbgg ) mégfy g
sprayed in a ccakumg machi ne (HCF(S) 100N, Freund 2 mg
.Cor por at.i on) or—theptarn—tabtet—obtarmed—<3)umtT1—
Fitlffe CRETIRO of t|He tAmEi R C48rAES ner eased by 1O per ™9
yellow ferric oxide 0.1 mg
macrogol 6000 0.15 mg

Example 14

According to the formulation shown in Table 14, multi-

layer tablet

(1) Hydroxypropylcellulose

2250 g) was dissolved in purified water

binding solution

26520 g), mannitol

(35250
(I).
(32370 g)

Compound (IA)

g)

(A) of the present invention was produced.

(grade L, Nippon Soda Co., Ltd.;

to give a

(benzoate of compound (I);

and microcrystalline cellulose

(3900 g) were uniformly mixed in a fluid bed granulator (WSG-

60,

spraying a binding solution (I)

granule.

POWREX CORPORATION),

(32500 g)

and the mixture was granulated while
and dried to give a

A part of the obtained granule was pulverized with a

screening mill (P-7S, Showa Chemical Machinery) and a 1.5 mm¢

punching screen to give a milled granule.

To a part

(60180 g)

of the obtained milled granule were added microcrystalline

cellulose (7250 g

), croscarmellose sodium (4350 g)
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one tablet to give nmulti-layer tablet (I) . (5)

Macr ogol 6000 (90 g ) was dissolved in purified water
W@ 100809338) to give coating solution (I1) . ThePCDa20085051900
nagokiiu0ns{dédyatv@s( B8 ay)ed dntl aheoatikngrenehsnRixed in a

tufu%feétmmr ol fF 4 (SReHP GER Cro RERSHET Y] FReS Ve

grAHhik- [ayer tablet |ncreased by 0.15 ng per one tabl et
to gi ve multi-layer tablet (A) containing conmpound (I)
(21 2HBdnep yriraP piasgl livlesend gga8eny) Eépp@ﬂes@%l@@ Ltd.

1802040 Es PRy 4 At B {4%‘352%22%?59*@ 2
bihd¥egt sohuasn ptDTJI)u.ceﬁyd@bkyﬂydpgkypibpyd)sel [etade L, Nippon

Soéggggrvéht?hhp %gg%%%?éPi%%gi’ ZSOpggaéggé water (73320

g) bi aﬁangaé@éyél pm"(io )CarRO WG Ak d( Reezeahetsf give
conpound § } 26520 % , manni tol (32370

d

SURPERBEPY st m?elqgémt@m@@é hydooch 9%@%%%#?&%5/ lactose

by8d., i |
LRty S e B A Bl 1270 € e v ST LY
migpdaynng ﬁlﬁidmbe@)gxﬁnulahmqIONSSSEQOOP@WBE&ndOHPDEHTION)

t t bt d
anjo e, F 2hE eS o lEing i< b3V a0 RaBREiNES
soMaehbneny)) and7a2d. §) mmeppapehi RotBCcsaspehOighVeIrp (74130 g),

ml|led ranule To a part (60180_g ) of the obtajned
ang; Fheq %Fia% & W@ R ERH G- oc?‘yQFEFI Phethel Phifdired

grbhdP8 Pai u%@ﬁf@écﬂ%ﬂf}?% Méé@l@l@%@.lg ) pand, showa

magnesmmstearate( 59), and t emxture was
Chaixedli Macahimlemj')erami xeerl (5T m¢4©®ﬁph$hgwac©bem talgive a

miVRERT L1 40 Hg 930U 86bkh 4) of the obtained milled

granule were added croscarmellose sodium (2075 g) and
magnesium stearate (273.6 g), and they were mixed in a tumbler
mixer (TM-400S, Showa Chemical Machinery) to give granule (II).

{(3) Granule (I) (100 mg) and granule (II) (180 mg) were formed
into a multi-layer by a rotary tableting machine (AQUA
082421.2JI, Kikusui Seisakusho) using a 8.5 mm$ punch to give a
plain tablet.

(4) Hydroxypropylmethylcellulose (TC-5 RW, Shin-Etsu Chemical
Co., Ltd.; 1365 g) and talc (210 g) were dispersed in purified
water (12250 g) to give dispersion (I). Titanium dioxide
(157.5 g), yellow ferric oxide (12.25 g) and red ferric oxide
(5.25 g) were dispersed in purified water (2625 g) to give
dispersion (II). Dispersion (II) aﬁd purified water (875 g)
were added to dispersion (I), and they were mixed by stirring
in a stirrer (LR400D, Yamato Scientific Co., Ltd.) to give
coating solution (I). The coating solution (I) was sprayed in
a coating machine (HCF(S)-100N, Freund Corporation) on the

plain tablet obtained in (3) until the weight of the plain
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(2) Hydroxypropylcellul ose (grade L , N ppon Soda Co.,

Ltd.; 1802 g ) was dissolved in purified water (34290
w@2008028881 ve a bi nding solution (I11) . PCT/JP2008/051900
tabldeoxypropyég ety Ul @sey (Gradmd tabiieppan Sada Golfi-layer

Ltd.; 1976 g ) was dissolved in purified water (73320
taé’l?t (Ahd | actose (18720 g ) was di spersed therein to

Vﬁaé#é@@fsé(%b ({_} 0. g)le%ﬂ idiazN&chy dhopll-9Fi d8 GBTSY (1710

g act ose (4407 and croscarnel | ose sodi um

g)(zasoelge)cmten@rﬁ(ﬁbﬂmqn m&Téd i Ahe fPaténpegolution (IT)

| at G Tl \
5 r%g%?ge%ﬁé\éganu tjtfél%éfe Sprayi ﬂwsé}% ONan%rEHﬁd
COSz@butaitman(Idn}a t]ﬂé&ﬂ@l‘gl-)layaprmtdcéw {tmh @@Eqaensdomn(l}l')

d.t drjed t |
i1 BBeOHEATRBM b1 o B ke TN e g oty gaseaPBY 0,15
mgs f)'é%e Bhegt%iét (B 7§1v§hﬁl¥\ﬁt9’ﬂ%§}é§ﬁ|téﬁ@ﬂ nenyroamndiaing

punc ing screen to give a mlled granule. To a
COp@ptm(i%@Bo g5)nef ane RIRE Hearane | &P GiHnpeE fBretablet.
10 Ta%qge%croscarrrel | ose sodi um (2075 g ) and magnesi um
Stearate (273.6 9 ) and they were nixed in _a tunbler
m xer (TM 4003 Showa Ch@@m‘p@bemcm nery) tp dgoreulation
granule (Il) . [(3) Ganule (I) (100 ng) and granul e
(11) (180 ng) were formed into a multi-|ayer|[by g@mount

rotary tabletin g&gg A 082421231, Kikusu
Sei sakusho) USIFJC —(glalgg “punch to give a plai E4 g

tablet. (4) I—Iydrmgy]pfo@yl rret hyI cel | ul ose (TC 5 RW 5 mg

1&8khén- Et su Chem pat—6Go—ttd—1365 arrcrt :u T 16 g
é?)é\ere di sperse:lm?-ﬁr‘b%?ﬁ?%‘diﬁa}?%rc 2@5765 é}ﬁ

fon (1) | 5 d
nyd XL g {d/- 5 9) _an 2.5 m
cyﬁﬂ:bm\tﬁfel)rl c OM%&_&_&Q%%Q -n— °

purified water aﬁaéc@rz)lelboge veodtiwpersion (I1) 6 mng

Di spersion (11
D spersi on (1) famt portt ey Torpr(e7s g Jere g,

pioglitazone hydrochloride 33.06 mg
layer lactose 126.96 mg
containing hydroxypropylcellulose 7.2 mg
pioglitazone croscarmellose sodium 12.06 mg
magnesium stearate 0.72 mg
hydroxypropylmethylcellulose 7.8 mg
talc 1.2 mng
£ilm coating titanium dioxide 0.2 mg
yellow ferric oxide 0.07 mg
red ferric oxide 0.03 mg
macrogol 6000 0.15 mg

Example 15
According to the formulation shown in Table 15, multi-
layer tablet (A) of the present invention was produced.
(1) Hydroxypropylcellulose (grade L, Nippon Soda Co., Ltd.;
15 2250 g) was dissolved in purified water (35250 g) to give a

53



10

15

20

25

30

35

and they were mxed by stirring in a stirrer (LR40OD,
Yamato Scientific Co., Ltd.) to give coating solution
W@ 2gos/0T38e2 coati ng solution (1) was sprayed i n BCOORDISAEF1900

b1H§9H©n§oiﬁ£}aﬁ»tIﬂooﬁkmﬁbﬁﬁﬁd Enr pobat tode ot tdenpound (I);
26glaln tabl et obtained in (3) until the we

28i @) t apaenitoler TR 18 f@“hﬁmﬁﬁﬁaéﬁén?a%?i}ui%sﬁ| {8300
”H!e}é uﬁi@érxﬁ%ﬁ rﬁxéd )in 4 %)1%&3%@051»@99%&89 PSCYes,

dlssolved I'n I ed wat er to give coatin
POWREXN CORPURAYIONThearwbatttian ganxdjum @nas( grpnuégtgér‘alyég

in a coatjin ,
spERY ERS PP ITAR) GIOLa O (1) GBCRChdn S By et P Dive @
grhAg1vei ghtpaft tdTe und Tdbﬂad)(l%ﬁ tgabhaneu ms elasbﬁehyzé)d Meith a
ng per one tablet to give mult i- layer tablet

sceeananai Ryl oMol $howe ﬁl%)cadnéﬂaﬁbégﬁwézéﬁé ?1% 5 mm¢
puﬂgiuggrse @eﬁat‘%g% svab] 63 Fx a4 Aes0sdbagt t 60180 g)

atlon own I n Table 14, nulti |ayer tablet
of( Bheobbthbned eshted nyeamilsh wers mdgedcedysta)line

cewgi, gg?gb Ceil\,auclzlpsgcag gtog'e ’SONl 234§@%a???%g350

SSO In puril wat e
magnbsﬂﬁmgSﬁéaﬁabendTm@ @XMLHndNtHd)m1Xﬁmmpowad fiAgd in a

uBIZCEl 2,1 RTROURS, {11 25520 8. yomm Al (2300

grgﬂhﬁgrqty m xed |n a fluid bed granul ator (MBG— 60,
POAREX  CORPORAT| ,_and the mxture was 8ranu|ated

(dhi Hedspxagrory koot Hulare seiqadeod ( Nirpsps6edg Foandhtd-
l8%§'§? %gsgaygs?lgéénf%e%%f% PALA dgtéﬂ“33%@@@'@?dtgsglve a

Wwas~ purveri a screening mll
blSHmwa E€hénttah Nﬁthtné@ﬁmaxypn@pylﬁe&&ﬁlpancNgﬁgde L, Nippon

Soda %en tgtglve137g1g; r%go vér %% 1ﬂ&e%;%%t%r)(73320

g), and lactose (18720 g) was dispersed therein to give
suspension (I). Pioglitazone hydrochloride (20330 g), lactose
(30526 g) and croscarmellose sodium (2706 g) were uniformly
mixed in a fluid bed granulator (WSG-60, POWREX CORPORATION),
and the mixture was granulated while spraying a binding
solution (II) (27920 g), sprayed with suspension (I) (74130 g),
and then dried to give a granule. A part of the obtained
granule was pulverized with a screening mill (P-7S, Showa
Chemical Machinery) and a 1.5 mm¢ punching screen to give a
milled granule. To a part (66050 g) of the obtained milled
granule were added croscarmellose sodium (2075 g) and
magnesium stearate (273.6 g), and they were mixed in a tumbler
mixer (TM-400S, Showa Chemical Machinery) to give granule (II).

(3) Granule (I) (100 mg) and granule (II) (180 mg) were formed
into a multi-layer by a rotary tableting machine (AQUA
082421,2JI, Kikusui Seisakusho) using a 8.5 mm¢ punch to give a
plain tablet.

(4) Hydroxypropylmethylcellulose (TC-5 RW, Shin-Etsu Chemical
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of the obtained mlled granule were added

m crocrystalline cellulose (7250 g ) , croscarnell ose
W@ oas0mss2t1350 g ) andmagnesi um stearate (725 gPQT/JP2a084051900
Cot hentd xf wrdesvay rankedalre g210mgh ewvepeXel spdMd@0SH purified

v BT o Ll Apesi T bport iy o i
(14802 @) )aﬂwsréh ssalved o'xﬁdl%ur i5bi, @dgwﬂ%sfe(éﬂ%%@rgea 10

give a binding solution (I1) Hyd roxypropy cel l ul ose
pu’(ﬁm atemj ﬂ!ﬁﬁﬁ{? SﬁdiOC@lVeLﬁéiSpelgilleng YIas Dispersion

?18%)% ﬁ%lﬂéﬁj fﬂeerd ﬁ%(zz%%%oagdéd té‘”&%ﬁ&fé’f&

I'sp erse rern to Sus
andlﬁheyFWenﬁ|mxxzmhemhyﬂhunﬁnhgrudea($B556eg XLR4®@DIOE&mato

3729 | | d 2706 g
SCARR TP i 40 S BeACoRanaP Bt Op Vbl 60 The
co BEMRES SRRRPATIIONwas 2peal/Re ﬂhXbUESa’éﬂﬁ g:hé@l@il@é eticr (s

whi | e spraying a binding solution 27920 ¢
10 afrering tIPEpserengn oy jth@mi@@ngt;ib ahdobh@hn@d i By (3)

unt £l U S s B ke p R phO g B0 18 8 e
onea/a’@dtblmtryl)o ayidrea nu 15 imHaypunthbhgtsé¢ieten to give a

' | d t 6050 f th

B M HEn DR shabaccrosca tet S UEHTIR (SomE (1710

g) 0td Gk MegnEsigBcEiadcal § 1[273. Bhg Joat iyl é&u&mw e1II)

m xed in_a tunbler m xer (TM 400S, Showa Chemi ca
wawm%lrt@ GoAE igcamace i YHCF(8) - @%Iﬂm%rmd(loo
cOP&rﬁ%rg)f Qﬂ#'t@le( Hlj)lt(].l&%y@) £WBh 8+ f ‘?Wegb%QiHe@ in (4)

nulti-layer by a rotary tabl eting machine
UHDBQ4’@L@M€1%’EKlﬂls‘iJlthSeﬂ@éltusﬂ@yelﬁsitﬁ@latSlBCnﬁﬁS@@lri@}ﬁ 0.15

mgi@dggﬁipﬁggi 1% cel ggéé &?&?E Eﬁ?l§E (Pl gptaining

coffbmmdalI) (25 mg) and pioglitazone (45 mg) per one tablet.
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Co., Ltd./ 1365 g ) and talc (210 g ) were dispersed

in purified water (12250 g ) to give dispersion (I)
wardoandiss2 di oxi de (157.5 g ) , yellow ferric orCO&2008/051900
Tal1@. 25 g ) and red ferric oxide (5.25 g ) were

rhc-narc-grlj_n n riFLnL at ar (92 LoD o N\ 3+
~ S A LB} L LY

oo J LU TJI VC
di spersion (I I )| . Di sperscgmf)@mqﬂ)lt and’ puri filedfammeration
(875 g ) were ddded to di spersion (1), and they were.+
Q

mxed by stirrilng in a stirrer (J1RA00OD Ya

Scientific Co.,|ddnbourl® (@nye coating solutijon (BX . mg
The coati ng solju ( g

machi ne (HCF( S)|Ma@@tFr eund Corporation) onl the 41-a fg
VA et _obtai ned I IS JOHN e W dbog” e 1e o

cdi@iintialy et inqrease —ane fablet to give
multi-la er ta I}qtdﬁdgypro@)lclmaﬁm@@le 6000 (PO g 3 Hasng

Ccdﬁmci/ in p ter— (1716 togrvEe coatiTy

solution (I1) . wwaﬁmgswsl%l&ﬁl (11) wak spr8yed™

in a coatin , Freund Cof poration
S IR [ 28 onhg

on the multi-1 mnpdlnld'\ unt il

t he wei ght of t@d@&i’da—zloaﬁéemwﬁﬂcﬁﬂ.olrﬂdeeased 0 (9 g
ng per one tabllet—to—girverutti—tayer—tabtet{ (A~
lagtgit ai ni ng co olcﬁff%thsle) (25 ng) and pioglitakore -3¢ ™I

ner. one ta IaIHI ) e 15 Acco di ng-t
c%‘[ﬁ:)eaijglrnrﬂ(jl ati oq 1'gim\/\/n r%éﬁlc,@ﬁ.mo%% ti LS, ™9
pridylidfazdme preseﬁmmﬁﬂ]@tm@mduced ( ) 12.06 mg

Hydr oxypr opyl cef+utose; (gl ade—t——Nrppom—Sodpg—Co:
Ltd./ 2250 g ) MPRIRRSKSE\&®aGRtSurified wat br (3525b ™9

(benzoate of -copatrer it oherp AR | 1Y 7585549

g ) and crystal taec cel | Ul ose (3900 g ) were|uni ﬂon ymg
m xed in a fluipd—pedgranutator—(WSG60;

film coating titanium dioxide 0.7 mg
red ferric oxide 0.3 mg
macrogol 6000 0.15 mg
Example 16

According to the formulation shown in Table 16, the
coated tablet (A) of the present invention was produced.
(1) Hydroxypropylcellulose (grade L, Nippon Soda Co., Ltd.;
2460 g) was dissolved in purified water (38540 g) to give a
binding solution (I). Compound (IA) (3740 g), mannitol (54340
g) and microcrystalline cellulose (3850 g) were uniformly
mixed in a fluid bed granulator (WSG-60, POWREX CORPORATION),
and the mixture was granulated while spraying a binding
solution (I) (33000 g) and dried to give a granule. A part of
the obtained granule was pulverized with a screening mill (P-
78, Showa Chemical Machinery) and a 1.5 mm$ punching screen to
give a milled granule. To a part (60130 g) of the obtained
milled granule were added microcrystalline cellulose (7245 g),

croscarmellose sodium (4347 g) and magnesium stearate (724.5
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35

PONREX CORPCRATION) , and the m xture was granul at ed
whil e spraying a binding solution (1) (32500 g ) and
wa@leios/dose2 gi ve a granule. A part of the obtai nedr/JP2008/051900
g) % r el %I‘IWSNEQ;H \itfirxiqe&d_nWiat khuabSetreankag KTi4Q6s,7Fhowa
owa em cal Machinery) and a 1.5 unchi n
Cheiigeh MeCRIRAEE 9 1% &g 0&RHe €STo ﬁ;%a&f lét?fgc?rgﬂules
wePé fé‘]@lé’@é@' qa rPdtIa%q/ Q”a%ﬁ@t@n‘@%n%cﬁ@ﬂ@d (BOyskads i ne

ul ose ( 0 g) , croscarnell ose sodium (4350 g )
OSaﬁﬂsmnesKumssizeaﬁaIsaMum g Usingand 9t Remmd xpun@ v@ls a

wekgﬁﬁdofn téﬁiﬁ ng<r aigw%%gﬁéF 20ava ; (e Edhpound (1)

i nery
(1E~Iyslrmgypp@npyd>meeltlaﬂjc5:e (grade L N ppon Soda Co., Ltd.;

(31 Vv iony S or PP s K Sepr oééfliil?*f%fl%%e%ical
co(grade. b 58 @Orhrﬁp%l@,o 64d.@ ) 1%@egd1sm@$ved or

di ssol ved in purified wat er 3320 ,, and | actose _
SU§EE817Q@dgll)1 miasl bl esperader (& gt@ gdveuspehspgnsolution

(zf st AR B8 o |owag,e Fzg{ggg fp)e cbed e aachine

croscar nel ose SO wer e
(DBGHL@E)QDS, niPORE X rCQRHORM:th@d ogr gl @tlenn( v\s@.eo obtained

1§ Rt Ry G e BRI 5 G ”ﬁ%l“’?ﬁ%&%”g' gty 15 ng

pegpbaKetami éh wwlmﬂda HakAKI0 (@)). . and then
dried to give a _granule. art of the obt ai ned

(3t aRLPSL We? \}'éfqrﬂé-"c]fﬂ\ﬁrt e &Pfefilng mill (P-7S,

h 98 £ ill%%n Yaandt a1 BB seeackbny rtd. ;
y§ e }Sgl?\é/le a m & ré;%e 'II%L% parSt (66058 g )
48@f Ot e @bdam@lemilml I e3d7237rQaqu)I evevm aigg@dyed or suspended in

pugl 8363" TELLESE %@@ey B 3 % d AMLIRONRALUILR! R3EALE The
coating solution (I was sprayed in a coating machine (DRC-
1200DS, POWREX CORPORATION) on the coated tablet (I) obtained
in (2) until the weight of the coated tablet increased by 75
mg per one tablet to give coated tablet (II).

(4) Hydroxypropylmethylcellulose (HPMC) (TC-5 EW, Shin-Etsu
Chemical Co., Ltd.; 5760 g) and macrogol 6000 (1152 g) were
dissolved in purified water (35200 g) to give HPMC solution
(I). Titanium dioxide (745.0 g) and yellow ferric oxide (23.04
g) were dispersed in purified water (8320 g) to give
dispersion (I). Dispersion (I) was added to the HPMC solution
(I), and they were mixed by stirring in a stirrer (MXD-2302,
Satake Chemical Equipment Mfg Ltd.) to give coating solution
(III). The coating solution (III) was sprayed in a coating
machine (DRC-1200DS, POWREX CORPORATION) on the coated tablet
(II) obtained in (3) until the weight of the coated tablet
increased by 12 mg per one tablet to give coated tablet (A)
containing compound (I) (12.5 mg) and pioglitazone (15 mg) per
one tablet.
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m xer (TM 400S, Showa Chem cal Machinery) to give
granule (11) . (3) Ganule (1) (100 ng) and granul e
w@ Rao3/093B8D ng) were forned into a nmulti-I|ayer BYT/aP2008/051900
TabOtary tableting machine (AQUA 08242L2J1, Kikusui

[aYHEaWal

bt o ol H
..... UIUIILU UIVCU aAal 11

tablet. (4) Hydroxypr opyl ntempyngatl ul ose (TG s5irppulation
Shin-Etsu Chemijcal Co., Ltd.; 1365 g ) and talc (210 8t
) were dispersed in purified vater (12250 g to give

di spersion (1) c&ﬁﬁ@m@n@m oxi de (122 50 ) andived mg

ferric oxide (525 wer-e—e-spersed—n—purified-
wat er. (2625 g ) Itlétﬁl'giw di spersion (11) . Dippeféfon ™9

igm goeﬁhzll ;' mlcz%fﬁrégs(tgal%.l%e) c‘%ﬁﬁ%l%@%?d fgg 52.5 mg

stirrer (LR400E,h§>(@f@>§}q»r$QiﬂdeﬂJLﬁo@@ Ltd.) to Bive mg

C@mul‘n@ slol ut i op L) Hre—coattng sotut+on \ '
sprayed in a COQ¥W% q HEASM 100N, -reuvﬁi g

Cor por ation) on I{IQ%B@.%M %ﬁélr%tt obtained in|(3) sngil pg
a

|_the weight of ft aln t { e eased hy 10 ng per

iPeriabifie t 0 9) N@dm&yprd@aememqmc@lmmse 5) 13.5 mg
Macrogol 6000 (

s—dt-ssotved—n—purif{ed t
13¥9M0 g ) to gi v*éag‘éatlng solution (11) . The coa rﬁgmg

solutron (IT) W chi pe
L3P S oo MR R E s Iy ERRIEIRE L 1P 1653 mo
cémbdibtinfd) obta m@ﬂnitlo14) until the weight ¢f tHh@.97 mg

pultj-1ayer tabfet—trcreased by 0615
PIRIHHVRAIRA ti - | a?léﬁir‘t’ﬁéﬁ?’é?pﬁ(%fjc]d%ﬁ%ﬁ%?nsez:m?ploung l(:’ ng

25 and t. Tabl
i Exngg‘pl e 12' o %ﬁgﬁféﬁ%@ghﬁﬁ%@iﬁbfm 20 ° mg

Tabl e 16, the c:ua&eﬁlo@abl €00¢A) of the present 1.8 mg

fihvepodloingas ploducet:
titanium dioxide 1.164 mg

yellow ferric oxide 0.036 mg

Example 17
Using a method similar to that of Example 16, and
according to the formulation of Table 17, coated tablet (A)
5 containing compound (I) (25 mg) and pioglitazone (15 mg) per

one tablet can be obtained.
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(1) Hydroxypropylcellul ose (grade L , N ppon Soda Co.,

Ltd.; 2460 g ) was dissolved in purified water (38540
w@2008028881 ve a bi nding solution (1). Conmpound BCEYP2008/051900
Tab3d4979 ) , mannitol (54340 g ) and microcrystalline

10

15

bed granul ator |(WSG 60, PCWRENNEORPORATI ON) | Apgmuhation
m xture was granul ated while spraying a binding _. unt
sol ut | 3000 g ) and dried to give a franite A
part of the obtladdgshiinulzg was pul verized i th3a mg
screening m | - S 38
1.5 nnf punchi ngrastidenl to give a nilled grahul €39To a9
Pl YB9L30 g o7 | [T ranuf e
c iqlirﬂg:rocryst@%f@nﬁrﬁg%a?ﬁq%%egﬁ‘}}%goge)T 525 mg
croscar el | ose [oglixtR AL 1¢dl landseagnesi um st ear at emg
cqmaunsy §I), and re—xed—tnatunbtertnixer
(TM 400S, Showe| @FRIFEC Y™ 0 gi ve prantites . ™9
The obtai ned gr =1¢ ed by a rothr
tabl eting nachi afgéj‘%rg%ﬁ ) %ée%[{?(%%qon L Ki by 3-5 mg
1Sl SRS USi Mgy @ Sk ooy ettty late ld wieisghf of 1358 mug
g to give plai nftabtet—contarning—conmpound—1)—(12-5
15T per one tab] 881C(2) Hydr oxypropyl net hyl cpl I ul %sg ng
-5 EW Shi n- A H8051 g )
14%TE " (645.0 g ) R IR GR o rﬁOdﬁ]{g}é S03 18ms g
ceuira friaey wat er [@&ud0lt@l) to give coating sofutioh. 1) mg
, %ﬂf coati ng sprutton—{tH)—was sprayed—Tm a ¢oati Iy
PHaZh FRAQBRC 1 2]arsr oAy €ON) on {he ptarn ™
Tabl et obtal ned L0 ;)’ied the plain
tabl et increase 2(\1/ mf%@%p teg‘mu&t%fsf% gi \/::\@ g
fpg{gt ed g.abl et (|pacr4$)l Royl itazone hydrochloridé.8 mg
%) n h d 1 4l 1 L } I v Petr
e o Lo eI ERY SRS (o S T N PR g
yellow ferric oxide 0.12 mg

Example 18

According to the formulation shown in Table 18, the
coated tablet (A) of the present invention was produced.
(1) Hydroxypropylcellulose (grade L, Nippon Soda Co., Ltd.;
2460 g) was dissolved in purified water (38540 g) to give a
(I). (IA) (50600
g) and microcrystalline cellulose (3850 g) were uniformly

(WSG-60, POWREX CORPORATION),

binding solution Compound (7480 g), mannitol
mixed in a fluid bed granulator
and the mixture was granulated while spraying a binding
(I) (33000 g)

the obtained granule was pulverized with a screening mill (P-

solution and dried to give a granule. A part of

73, Showa Chemical Machinery) and a 1.5 mm¢ punching screen to

give a milled granule. To a part (60130 g) of the obtained
milled granule were added microcrystalline cellulose (7245 g),
(4347 g)

g), and they were mixed in a tumbler mixer (TM-400S, Showa

croscarmellose sodium and magnesium stearate (724.5
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480.0 g ) and mannitol (17270 g ) were dissolved or

suspended in purified water (136000 g ) to give
w@o@Bioysgssol ution (11) . The coating sol uti on ¥CT/yP20@8051900
Ch§1ﬂi@3(£ddiéhm&qﬂt ity giBehighen(iDBE- 1PHODRS+tFAMREX ranules

h d | b 2
WeEht I O afngfgtt%@&feggnfeﬁémés%lgﬁf:?' AE8aks (2]
OBEE@S?@%IOQELlﬂglet %oﬁO? ﬂ tgbbeg ﬁ%%vpunéﬁ)at a

dr'oxypr op ose (TG
we Bhih - @fs@sm’r@awm ,PlLatléil ta@i@@ goyltahalnﬁc%@mund (1)

0 di ssolved in purified water (35200
29‘}(2‘9 oplglve qiution(l). Ti tani um di oxi de (745.0

)dencbmﬂc@ylﬁmtrhydo@&ild@oeés (08-§ FWyeskintBSper s@tkmical

cmsﬁﬁsﬁ'sf'%dq%”ate L o b een g BB B BB Ty O%ing

subPENJ¥ET £n puceds R Stdtdd NG d9B0a g3t ikbr 6 veMXPaR3Ag, solution
at ake Cheni cal E%W@ msnt Mfg Ltd.) to give coat]ng
i

(Isel Bheorrqabing s evatl ﬂth§§| gPravied| 1)a wgRating machine

D%@Rﬁ%ﬁ@ﬁ#cﬂﬁaon t he coate abpgft%%?9@§%t§§%§%éf ?t?lned

1num1}IumtmﬂvthqﬂWexjhﬁrufcmmagdanabteblemcneased869 hp 15 mg

tablet. to qgi a et (A) containing
peEoﬂJE%uJﬁ%bfﬁ Olngﬁnﬁ% éicgﬁ%’ i tgg ore (15 ng) per
(®nepiadl £tazkald i doxamplieel ] 1Ussngga, nret hod simlar
to that of Exanple 16, and according t

hwlé@mpla@wfp%lflw%ﬂﬁee @?ad@oaﬁleé"rt %P@Pn( )'&Pdé‘oﬁPar nPRg- 7

11990 Pugﬁd(ﬂam( 1104 OgJéﬂeaaq@%o(l%édﬂak BE5peASed in
et can be o talned Tab e 17 Exanple

purlfled water (235000 g) to give coating solutlon (IT). The
coating solution (II) was sprayed in a coating machine (DRC-

1200DS, POWREX CORPORATION) on the coated tablet (I) obtained
in (2) until the weight of the coated tablet increased by 225
mg per one tablet to give coated tablet (II).

(4) Hydroxypropylmethylcellulose (HPMC) (TC-5 EW, Shin-Etsu
Chemical Co., Ltd.; 5940 g) and macrogol 6000 (1188 g) were
dissolved in purified water (36080 g) to give HPMC solutioh
(I). Titanium dioxide (554.4 g) and red ferric oxide (237.6 g)
were dispersed in purified water (8800 g) to give dispersion
(I). Dispersion (I) was added to the HPMC solution (I), and
they were mixed by stirring in a stirrer (MXD-2302, Satake
Chemical Equipment Mfg Ltd.) to give coating solution (III).
The coating solution (III) was sprayed in a coating machine
(DRC-1200DS, POWREX CORPORATION) on the coated tablet (II)
obtained in (3) until the weight of the coated tablet '
increased by 18 mg per one tablet to give coated tablet (A)
containing compound (I) (25 mg) and pioglitazone (45 mg) per
one tablet.
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According to the formulation shown in Table 18, the

coated tablet (A) of the present invention was
wee@doess2 (1) Hydroxypropylcel lul ose (grade LPCT/X20988051900
TaSPdai §£0., Ltd.; 2460 g ) was dissolved in purified
—water. (38540 g 54—t o—give—a—b

I"\I fa¥all ravs colat o II\
RS

QSUT UuL' 1T UTl

Conpound (1 A) (7480 g ) ccmpﬂnent (50600 g §ﬁ§mulation
m crocrystallirne cellul ose (3850 g ) were uniformy ..+
mxed in a fluild bed qranul ator (WSG 60, POAREX
CORPORATI ON)
sprayi ng a bi ngi
ﬁ)ﬂgé\%e a grany I@nn&’f@kt of the obt ai ned gr
Pl draAded wi t Ha Screen P- oSho
c&b@iﬁ'rﬁq{g Machi eyt d{sta%lg (e[])'L]J'RZL |nn qu\?ppsriz 't5n g
give a mlled rwcg;yp%@mﬁmuﬂ%b% g ) pf t he mg
catpaimed Ini | | ed—granute—were—added—mecrocrystattine
cel | ul ose (7249 gr9scarmssldarsreldossémsodi um (B3472Y ) ™9
and magnesi um s e é&;u 725%&5%%(?5 qand they|were; 5 pqg

mxed in a tu Ier howaChend cal

1MBCROErate t O |N§%ﬂf%ﬂcﬁﬁylmé|ﬂ}@mﬁﬂame@eg anul®ss  mg
wer e tabl eted a—f-otary—tableting—machime [AQUARML

1@B36SS2J1 1, Ki kjsadc Sei sakusho) using a 9. 5 hf ptin b mg
T WeT ght o 35l T ST
TR T O B0 A1, QW8 LA AN [T 89T

c&iyeld Dxpr opyl netlhyﬂlmstd)yl ose (TC—5 EW Shi n- Ft 51170 91 mg
Chem cal Co., L —5865 ant—tatc (645617

PHpesbIaRPr su Mﬁ@ﬁy@ﬁpmqq Jébll%cﬁ er (3 )550 ‘g%
TO give coatl nglﬁ‘ }gg{ggn%lmet flcceQL?{Jg SPTULI9Ns g

(1) was sprayed{i -1?30F1Q

POAREX CORPORAT] @&r@@ol h@oqnd) a| n tabl et obtafned 2n7 mg
f1l1h cortiing he V\f ght the—pHarn—tabtet—nT edbEiféJél

15 m g per one Gbfenlym ¢tel®at ed tabl et . ng

red ferric oxide 0.54 mg

<

Example 19
Using a method similar to that of Example 18 and
according to the formulation of Table 19, coated tablet (A7)
5 containing compound (I) (12.5 mg) and pioglitazone (45 mg) per

one tablet can be obtained.
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(3) Pioglitazone hydrochl oride (12950 g ) ,
hydr oxypr opyl cel l ul ose (grade SL-T, N ppon Soda Co.,
W e@s/n93ker5 g ) and mannitol (42790 g ) were dPGHDI0e8451900

Ta@le SU$pended in purified water (235000 g) to g| ve
——60at+

Ihﬂin|||+ =~ AN W EAY Ik
g oot UILIJII\II/ 0 He uuu.LlllU DUIULITJI\II)

sprayed in a chating nmacHomPonBRE 1200DS, OfRERuLat ion
CORPCRATI ON) oh the coated tablet (1) obtai [
until the w@ioht of the coated tablet incre

rag per one tabketpbangi veacoated tablet (I1) mg

Hydr oxypr opyl ng Teol f ?éa

Shi n- Et su_ Chen{®ahn&bol Ltd.; 5940 g ) and yacPddol M9
Pléé’@ot%ﬁi

28
co@Q%@ngnb togg? Eﬂgk§§?%¥fg%ér?§&5¢ijgn.“ tersp3s mg

) and hgdrbgyprﬁppx¢élb11@12c5i§e6 g) Jere 9 mg
CO@@@p@nga)l n pgt Hed—wat-et (8860 yto gT | {5

)
di spersion (1) CBP§6§F§?%%O%¢)S%%% dded tolthe 4pvc ™9

solution (1), by stirri i n3a
stirrer (NMXD oh Syl Jraee by > ﬂgN€”3£?d.{mg

intergk¥eateatin hg@kbkypnoﬁylméthﬁlmeIim&om@ sol aBi.6n Gng
(1'1'1) was sprayed—ina coating mactirme (DRC{1200

1apPEMREX CORPORATIE®NE on the coated tablet (1)) obfaPned"d

la n pld) until t lQQEZBietﬁgdfgéﬁfgriﬁgletgi”@©e§§GQWg

t18 m g per
mamditbl (25 ng) and pioglitczoﬁéo(HE mg

coﬁaaﬁahngng co

er one ta . pre 19 05N od
plg%hﬁ arors thathdﬁrE%gﬁﬁpBYigegkﬁigﬁ%ord|nq to ?ﬁé%
formul ation of dont gi3ni
compound (1) (1 Yoxypro 9?&@@ &?9%%%%1§%e .5IQ§2;ﬁg mg
) i macrogol 6000 2.7 mg
film coating
titanium dioxide 1.62 mg
red ferric oxide ~ 0.18 mg

Comparative Example 1

Compound (IA) (50 mg) was weighed.
Comparative Example 2

Compound (IA) (800 mg) and pioglitazone hydrochloride
(793.44 mg) were uniformly mixed with a pestle in a mortar to
give a compound (IA)/pioglitazone hydrochloride (1:1) mixture.
Comparative Example 3

Compound (IA) (1200 mg) and lactose (6000 mg) were
uniformly mixed with a pestle in a mortar to give a compound
(IA)/lactose (1:5) mixture.
Comparative Example 4

According to the formulation shown in Table 20, a single
layer tablet (A) containing compound (I) and pioglitazone was
produced.

Hydroxypropylcellulose (grade L, Nippon Soda Co., Ltd.;
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one tabl et can be obtained. Conparative Exanple 1

Conmpound (1A (50 ng) was wei ghed. Conparative Exanple
wa@2@sppssnd (1 A) (800 ng) and pioglitazone PCT/JP2008/051900
13hyd??>cxh5§rdﬂ§s&17v&§-ﬂ4 PN fARICE waitiefror(2iog . 81 wedtwi giva a

pestle in a nortar to give a co ound(lAg , ,
bingingl 50 Azbhen h{Hr oc KoBEPYad( i?—'?g it RPut e9) corbRy ki Farone
nyBEBERA S BaloPObng ¢ MLAHLL Tl oA o ackase (5000

ng) were unifornly mxed with a pestle’'in a nortar to |
nigirvergstebbbuadcélM)lddactTed (@l: Bens ¥pdifermly mixed in a

RALE LYER LA o herorditl G anmh s Led e

mig}_;&gt_»ai wb@ggﬁiﬁ)ﬁ@ﬁlt?ki (dzlii(mctdppjangﬂgN@zmimdémg ﬁggdlhd‘,ed. (I)
roxypropyl cel lul ose (grade L , Ni_ppon a, Co.,,
angy griged. §og937%ed WILBI¥ed®H Ragr PELi Eg‘ev\ﬁgg?l?ﬁ%@%‘a@um
wak %91%35@@%519@9 SOt A Y @il GampgurthovaALhek08al

g ), pioglitazone hydrochloride (149.6 g ) , lactose

Mach6fesvyy pndnd i Brood ysiradHinge scelden ¢oe 952, 8 gi}led
were unifor 1 X ' 5 fd i u
srfiier Bk Grpeh By o L PRAsAreRuaiong aramute
weétéaagﬂéﬂedrmhbhmsbla?é Ngpo G Uk ncﬁs}wga ﬁpl uigicbma(ggl)eséﬁdl
ried to_give a granule. A part . the .o i ned . _
stgpaatre (fad’ pufi’{}gr 8Y W’f%pl%(”%eccfe]éhi%d:%a}ller( piger (TM-15,
sheRVenhehe Fhtalia MBERE RS Yio adiv@ gednues pumbibi bgtained

screen to give a mlled io granule. To a part (1449'2 %
grenyileshwesBt phéatad| PEE grarire vakleHdedqachine (Correct

oscarnel.l gse_sodi ( ) (rj%@p pumstearater of
1R RSTEN SRESAUERAE) R s R e
240 mg to give single layer tablet (&) containing compound (I)
(50 mg) and pioglitazone (45 mg) per one tablet.
Table 20

component formulation amount
compound (IA) 68 mg
pioglitazone hydrochloride 49.59 mg
lactose 77.01 mg

- microcrystalline cellulose 24 mg
hydroxypropylcellulose 6 mg
croscarmellose sodium 14.4 mg
magnesium stearate 1 mg

Comparative Example 5

According to the formulation shown in Table 21 and by a
method similar to that in Comparative Example 4 except that
mannitol was used as an excipient, a single layer tablet (B)

containing compound (I) (50 mg) and pioglitazone (45 mg) per

25 one tablet was produced.
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% ng piogliltazone bydrachl aride 49
ng manni t ol

Experimen

Compound

75 .61 ng mcrocrystal line cellulose 24 ngy
hydroxygrgpzl cel I ul ose 6 ny
a

xample

(IA)

(50 mg) of Comparative Example 1, the

mixture (99.59 mg) of Comparative Example 2, and tablets of

Example 1 and Example 2 were preserved in glass bottles at 40°C,

75% RH with opened cap or at 60°C with closed cap and the

amount of benzoic acid remaining as compound (IA) was measured

to evaluate the chemical stability.

The results are shown in

Table 22.
Table 22
conditions residual benzoic
acid
Initial 99.8%
. 40°C, 75%RH, opened bottle,
Comparative o
Example 1 2 week storage product 99.2%
60°C, closed bottle,
2 week storage product 99.03
Initial 101.0%
Comparative 40°C, 75%RH, opened bottle, .
Example 2 2 week storage product 89.4%
60°C, closed bottle,
2 week storage product 80.0%
Initial 99.3%
40°C, 75%RH, 1 month storage
Example 1 product 99.0%
60°C, closed bottle,
1 month storage product 99.3%
Initial 99.2%
40°C, 75%RH, 1 month storage
Example 2 product 100.9%
60°C, closed bottle,
1 month storage product 100.9%
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eaéhaﬁtéééﬁ’ve@xﬂ@ra NIy < b@tetmél et2 6c0he wiXh LIcE.’Boie‘H)S:am) and
ar |veEx le 3 nd tablets of
thgxgﬁﬁqg eq“ﬁy es ge%é chER compound (I)
(d@éﬁé@ﬁyﬁdféﬂma-&Hﬁéﬁtﬁlnﬂdﬂﬁ.akhﬁgg WhﬁhtﬁboiﬁﬂeCaﬁ compound
and the anmpbunt of all rel ated substances derlved from
(Itbrigeseedsyr¢des fltehylestiditm agebeheyr i8r FfPHe ne? - and
10 TaEH_‘S b ke of compound (1)) was- neasured. The results
arée shown in Table 23 Table 23 A s shown in Table 23

it has beeny shown tdwidittherntsabl et of | the peédemelated
invention ils superior in the chenical ssathstdrnges derived
E?(pe!r! ment 4l Exanpl e 3 The di ssol uti pn giepeeb¥pofind (1)
progtitazo rp@r%cnl orrade In tne Taprets of
Cdugryadtaitviey 6 g E?x?%‘& }EE)xgﬁi Exanpl e 2 ang
Ejl_léfﬁﬂgi% 3 a5 weve 14EY B pro% P%ddl 2 Method (5Q.6pm
Comparative Initial 0.16%
Example 4 60°C, closed bottle,
2 week storage product 1.15%
Initial <0.04%
Example 1 60°C, closed bottle,
1 month storage product <0.04%
Initial <0.04%
Example 2 60°C, closed bottle,
1 month storage product : 0.20%

As shown in Table 23, it has been shown that the tablet
of the present invention is superior in the chemical stability.
Experimental Example 3

The dissolution property of pioglitazone hydrochloride in

15 the tablets of Comparative Example 5, Example 1, Example 2 and
Example 3 was evaluated by the Paddle Method (50 rpm) using
0.3 M hydrochloric acid-potassium chloride buffer (37°C, pH 2.0,
900 mL). The results are shown in Table 24. In the Table,
each value shows an average value of the dissolution rate of 3

20 ~ 6 tablets.
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Elpdisat i of 4i0‘5cbé§89e&’n appl fcation No. 2007;023594

filed in Jdpan, the contents|of5amMd ch £de 3 ngodpoBat pd98.8

herei nto by hodttdieeAc@montAl M5|1 . A sblid preparation

COMPhs>5h8wn"en' PP 28, T
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property pioglitazone both before and after storage.

5 Experimental

Example 4

The dissolution property of compound (I)

gtﬁa§“g%en shown that the tablet

in the tablets

of Example 1, Example 2 and Example 3 was evaluated by the

Paddle Method (50 rpm) using 0.3 M hydrochloric acid-potassium

chloride buffer (37°C, pH 2.0,

in Table 25,

In the Table,

900 mL).

of the dissolution rate of 3 tablets.
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second parts:

(1) the first part conprising 2-

[[6-

[ (3R) -3-am no-| piperidinyl] -3, 4-dihydro-3-nethyl -
wa2e80%3881 (2H) - pyrimdinyl ]nethyl ]-benzonPCT/ir2008x51900
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—Sgat—al-cphol-—ahd—(2—ther-secont—part—eonpr+stny -

pioglitazpne or a salt thef&ofmbnd| lasmihe 38cBHE |30 min

EXCI Prent ) _su or suagar gl nal .| 2 nejs

prepar ati )ﬁnc"J éilal ml_, vxhe%gi'% t he 9s§u(iar or” sugar 98.9

n@@lll hae ucrose, erythfitol or|mannitol]. 3
he sol é preparaﬁl on of{cl@n3 2|, 10kedelnlOBeSf ijr 4102.6
and secon ibextilpi énmentdire pannitol|. 4 . The solid
prepdrdllJn 0 arm 3, Wil 1S f alt Ie

conprisin [C bw core nh g%dff’ t 1e5$?r§t og?t % 101.4
£ er I (? f t he| second part. 5 The SO|Id

preparati crai m , wher7@i.iz t he 99 .rist |exe® p8 ent 100.6

I's mannit Iboafadlet hemewntbnd| exci pieht is la¢tose. 6|

fme SO TO|PT epal atl on ol C| a , [ Wil [ 3 T ed

tabl et cofpfisi an _inner cg € nade “o%:'t}th ?Egg%d 995
EPALe and o@Uu yer npde of the first|part. 7}

The solid %?)ega%aél%% of claigm.B3 , [waLh i¢ a%7.7 99.6

mul ti -1 ay¢bottdbeefl monphi s|ng the irst | ajer made pf

gggoﬁ"%§9 gTin fggherggse OQ1 een S %%nokgg@ethe tablet

of the present invention is superior in the dissolution

property of compound (I) both before and after storage.

INDUSTRIAL APPLICABILITY
The solid preparation of the present invention is useful
as a therapeutic drug for diabetes and the like and
simultaneously has superior dissolution property, chemical

10 stability and dissolution stability.

This application is based on application No. 2007-023594
filed in Japan, the contents of which are incorporated

hereinto by reference.
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CLAIMS

1. A solid preparation comprising the following first and
second parts:

(1) the first part comprising 2-[[6-[(3R)-3-amino-1-
piperidinyl]-3, 4-dihydro-3-methyl~2, 4-dioxo-1 (2H) ~
pyrimidinyl]methyl]-benzonitrile or a salt thereof and, as the
first excipient, sugar or sugar alcohol; and

(2) the second part comprising pioglitazone or a salt thereof

and, as the second excipient, sugar or sugar alcohol.

2. The solid preparation of claim 1, wherein the sugar or

sugar alcohol is lactose, sucrose, erythritol or mannitol.

3. The solid preparation of claim 2, wherein the first and

second excipients are mannitol.

4. The solid preparation of claim 3, which is a coated tablet
comprising an inner core made of the first part, and an outer

layer made of the second part.

5. The solid preparation of claim 2, wherein the first

excipient is mannitol and the second excipient is lactose.

6. The solid preparation of claim 5, which is a coated tablet
comprising an inner core made of the second part, and an outer

layer made of the first part.
7. The solid preparation of claim 5, which is a multi-layer

tablet comprising the first layer made of the first part, and

the second layer made of the second part.
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