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WO 2009/011451PCT/JP20087063228 DESCRI PTION  SOLI D
PREPARATI ON COVPRI SI NG ALOGLI PTI N AND METFORM N

wWODDOROCHEORI DE Techni cal Fi el d‘# OOOlbL ThEC P IrseEnic3228
tion su

invention relates to a s perior in

DS AL e LED SRNG5S, oo

di oxol(2H) - pyri m di nyl ] net hyl ] benzonitril e (genera
TesheicaloBiepdi n; hereinafter sonetines referred to as
E?Q@ﬁfnd (1)) 10 useful as a therapeutic drug for

es and the like, or a salt thereof, and
met f orAenphydent hi nvétie] orantk laa o ditcta o ltet bedparation
thereof, as well as a nethod of stab|I|2|n compound

SEPRrigsckBr BRRJPEESERER HRRe A Lidppodhych comprises 2-[[6-

[Garpagngdmé ho- Ptpﬁpéﬁiélﬁ§ﬁﬁf§ﬁ4idi%?ﬁﬂGQ@ddth&hEZ 4-dioxo-
present invention has been reported as an i nhi bi tor of

1d|2|bté peydinigenyl basehy DRrenagniiiidie | (@eaeradz pamet hat

g S e SN e R

uéefemoas haShbsapemknnnmmugxfdrtdﬂabaﬂén rinstt takl dhkef or a
) or.as t t hereo be .used in the Y

G0 eHETP et TS BT st T Ot PGB roduct ion
meydbachhertde, 255(N@2PQ%£Q§3&§§%X1kﬁO%%hblllZlng compound
However, a preparat|on conpri sing compound (I) or a
(dal-t thereof, and metform n hydrochl oride, which is

[ on stability has not been
B?%g %%géd gﬁ Eﬁsg*éiﬁﬁefu the I nvention Problens to
beo®d] ved by the | nvention [0005] Cbnpound (1)

or a salt ther which j.s hi bi t
et £ of BERORDE: SEhi o8 Thierate Shedrod e iodopd 158 fipepresent
ihkeatment h@é 1ol @y et ©so Bl tde dr lﬁ.@lhl@'idlom ofi sipapefidal
WO 2009/ 011451PCT/ JP2008/ 063228 pr epar ati on conpr|S|n
PERE1HBER éQP%c¥Ybéw?¥@FeH?éﬁté”?@@ﬁbﬁﬁéFlSﬁgéﬁ aﬁugéycagon-
1has Sé%ﬁ?&@|¥1h @ﬁpﬁiﬂn'&5Hofﬁ8ﬂé”éﬂﬁ§ic1ﬁ@e&%Eﬁﬁﬁn théretion
present inventors started devel opnent of a solid
Wpéﬁéﬁé995ﬁ8tbnpr|5|ng conpound (1) or a salt thereof,
ﬁ @@ metform n hydrochloride. In a conpatibility test
? ound (1) or a salt thereof, and netformn
hydr oshkepode, haw mmeﬂﬂdnnumgnmmﬂdm1$M@pﬁdmnngbyratlon of

hOV\Bver repa tlon coO rlSln
BrpolRay (0 fr el BLEE A OO S L O FRedRa:

iagtuak by DﬁOéémﬁihéﬁwbﬁLWHﬁﬂﬂMéiﬂdlmM% AyRiresan ¥at gen
stabllltgétest a rel ated substance of conpound (1)

(F@ee8pB32d6pt oduct derived from conpound (1)) was
gg £ ed. In other words, a decrease in the

reservation stability of compound (I) or a salt
therewaemea,S@Iprbmnmﬁtﬂqnianmpmi§un@ntpmpedndF®E)aor a salt

reparation conprising is c ound (I a sal
tBRERRET . SRR PERTHIH PR COR o “pd o dpy guberior in the
piragé@daembﬁ $©abEl Pt PVhgechott Nryeef Aleporited.s necessary
revent decrease in the preservation stability of

Déeﬁgeaﬁae(?§ Bhre aIr¥gntiqfereof in the preparation.
PYBBR8ng" £o0b! 861048 15 O, 2l QA0 The

present 1 nventors av conduc I ntensive studies in

ano@s} enpt to sol ve the above- ment i oned problenB and

or o SHTECHRLr Bbt OB AT PRy SR o S8, ChAT G

iahebpbys| Célhdiymé'@f@ﬁﬁha{ atyetl-ddrgroiinief m@ each efliettive for
IS superior in_ the preservation stability, and further
theydreatest| eI PR HRS BIDITS dri ke @Re prevasion of a
invention. In addition, they have found that the solid
preparation of the present invention shows superior

di ssol ution property of conpound (1), a salt
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30 thereof and nmetform n hydrochl ori de. [0007]
Accordingly, the present invention relates to [1] a

waiobdigsepar ati on conprising the foll owi ng fiPGL/JINRass063228

and second part: 35first part: a part conprising
PEGRgEaRdopl FoRPrassndt thadeeyt asygctive ingredients

(o%g:}r%?lf Ql%%ﬁ%&ggﬁf%@%@@ﬁeﬁ%ﬂ; o %“ﬂiirﬂ'téan s8%ulness.

ormn ori de second part” a par
Thempifiosieng tiret boeaent hynvertdos | siea et sigvstlapmealt! pf a

f f d (I d. It th ; 2].-th

SOt B5PERAF AL PEn BT Ehe ShouREN cidd TLF PRt RBPFoOT
afidC @@pfoshmag Apdadehlovede. [ In theoxphitdbplepgr atsonof

of the above-nentioned [2], conprising about 0.5 - 200,
REPEHIEorBOuRd BI FabF BNQEFRL4 HEIRSIS t id ab dydrgck loride,
AP BbE efh BECU?EEQfn1§hfﬁ@¥§¥ﬂ@l@ﬁh%%ﬁever 4l;ntheasebi dq

preparation of the above-nentioned [2], 10 conprising
priepafratdonpaempri s hng ctropewsd O larmst & oflthdihereod, and

t han u ' t t
o0 R 0BT PRl bS50 P o 0 L 38BN <
al PR epprivatabnl easbibdbey paest, a fdlatidie ssaldtdnce of compound
preparati on of the above-nentioned [2], wherein is the

B U arPORaS BHoduer ader DY | i PR ot

dehartabout 1 Soter anskddle e aRar tinhaseapra¥gidgeion
particle size of not |ess than about 75 pm [6] the

s¢@biid ipvepir apmpaubd {he eboveSaentiharar A avseddrn

n I . | t r.eqf. z :
PRIRREATOUn g boflty Byl | oo gl drBchen ok oLing
cabpoenae i) onedal 821t whheted s, andibtegtfornfi8] hyideosbllogide as
preparation of the _above-nentione 2] .- Wherein .t he
HiFOE ThpEaRanE Rot Berbrer RarIcdn o P g g 1o Recessary
tloaplrelvent28 H8Ertheesohi therepedatvamiaf ddadility of
above-nmentioned [8], which is a capsule conprising the
corprERentloned gr aALT etReredk M dridnfaRATEF 108 et ;

45%1@ ggesggggqggﬁﬁgaﬁgggp of the above-nentioned [2],

erein the we rati o of conmpound (I) or a salt
{beoedbf contained 30 in the first part and nmetfornin

hydrochl ori de contajined in .the seco t, i.s.. 1.5 - . .
400 < BEFCPRE arPaCprL e MR ML lRabite srudies in
aabavteenpmt tonedl{ @] thahabevda-dret agtid ipmblems and found

cel | ul oses; 12] a solid preparation obtained by
O tpPeSSiLA %PBF%@tL‘P“aC%BPﬁ%’?; EBPI 11 Qi AgSalt

t%k&%bfgréﬂﬁlﬁeéﬁgrﬁﬁﬁoﬁ d86@M©ide, which are physically
M q) 2009/ 011451PCT/ JP2008/ 063228 first granule: a

sgparaltedc shprednn§rednpeehd{h9r orl s smericreddofthand
JUIRCAE Lebesiof, RO 0LV LORIIAY s aReinty cre
camgh 1ettheohanti ahkypteesenof imoapoiurrd. ([In addiaion, they have
found that the solid preparation of the present invention
shows superior dissolution property of compound (I), a salt
therecf and metformin hydrochloride.

[0007]

Accordingly, the present invention relates to

[1] a solid preparation comprising the following first part
and second part:

first part: a part comprising compound (I) or a salt thereof

2



5salt thereof; [13] the solid preparation of the
above-nentioned [12], wherein the proportion of the

waegbenusof the first granule with a particl e B Zer20§8/063228
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| ess than 150 gmrel ative to the total amount m of the
fianst sgoamangipdliofreessfthanfebnin 2oinadhloridee
pr. rti f th n .
Dot B g o Bagh paRb-PrihiTunt f3in e IR and
tcﬁlﬂistamnmaﬂlgf frhe bfrsomgoand| €I) sarmbta nalet tthsereof;

t he ortion of the content of

e granth B-aPeReElen Bar it BaTSR YW (dy further

dgﬁ%rg@hhglahlggdgelbgg total amount of the second
ranule is not | ess than about 20 wt% and t he

lof&et isehief PFﬁEaééh%@ﬂtoﬁftlﬁ%ea%Wrﬁ?wde Wilth a
craﬁ{ &Jl%'l% Shésu ongt_| 8g§ d&ug BUAE! @l e L0 Lhe
ghl unt 0 the secon ranu IS not nore than
uﬁanmofSOamﬁ@@bQOt[Q4} t hebsot i 21 @r&ﬁnmﬁﬂﬁqnmnﬁ hiyiderochloride;

0 ned wher th ht .ratio
O iBnaorr  BrebAgh 1 SFREF b o Mstp et R
@hprulse ngndheeEf 581 paby dioethl @rs;wtertséﬁﬁ aline®tddr ifenot less
second granule is 1:5 - 1:400; [15] a solid
thegpaPatitohOBoWpr i8] A terst @m%vmi@trc@rr@ &hg Pscond part
er, Es oghlnor,i.d
L, pEBEReE eAfie OPTE M0 IR (TP AP qI ke ac
lﬁﬁéﬁe@ﬁela§ét, a layer conpri sing conpound (1) or a
f tgal f t.for .
ﬁﬁdroch 8?? e?@gB§F%€}§§ égl¢ ﬁ?gﬁaréFgﬁh gbg%ﬂFQVnghereln
tihke ffiakltophryg haseaandvéayes  paoriacla Cioree cfomoti diesg than
compound (I) or a salt thereof and substantially free

aeutet/Pobfy naRGdFBEhFRFPRG Part hag gpeavesaggyearticle size

SOl $8d PREAHOLBLAL hydr@ghl oride and 353ubstant|ally
free of conmpound (1) and a salt thereof;

ﬁﬁogpﬁlfﬂglﬁcmng@QGB%Q%BQQSth?]ﬁqOWQRFQﬂﬂHQ$ed [2], wherein
&. &?Bhﬂa ?& tQ? nggftngﬂéfQQ@Qj{¥§hn Jéyg’of compound

conpr|3|ng an internedi ate | ayer etmeen
dforenentloned core and the aforenentioned | ayer;

Gk o3 B PR b 0y b o Rl i ahicn -
abfa@g@@y coatlng [19] the solid preparation of the

above-nmentioned [15] or [16], wherein the )
[§f ortEfe APl dfeBT PRFERT AN | oF NERE RPTEATFIESSioned [23g) wherein

$ 'fquEeBQEEt LR8 EHQpééééﬁ@ hde faqlel QIS S havekts;

and second layer: /0Ofirst |ayer: [ ayer conprising

[&dwﬁ@@ndouﬁ prepasationhef evie aahpmrv;mqrmd i 8flrewhich is
rmn hydroch] ori ond r

co rlégng ﬁ%%¥g%ﬁ§nkﬁ d?g% TOr1 de éN§%d35ﬁ§ é%?FéFPy

dforemehteonpaundbl &) ; and a salt thereof; [21] the

sol.id preparation of the above- ment i oned lZO]
fl@r]t ﬁé‘? éellqbfiu BFfGREATT AR f et a1 e1e éin ?He wherein
ﬁ%%pM%E%ﬁE'98@§ofbf3&o$§¥§ﬁdaoﬂ the afQnemmd-@redcontained
second | ayer; [22] a solid preparation conprising

igorebeuid T6L) Part aaBdl ret oot , Nyt Heidrdide wontained in the
dudrachlogi de, 1 whi chy shgys each peak

[11] the solid preparation of the above-mentioned [2], wherein

the additive is celluloses;
[12] a solid preparation obtained by compression molding of a

mixture of the following first granule and second granule:
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20 area ratio defined bel ow of rel ated substances R21
to R26 defined bel ow of not nore than 0.5% by high

weavobprmence | i quid chromatography anal ysis uneer/rdes/o63228

foll owing conditions after one-nonth preservation at
terﬁ}eﬁsatt grangde; RufiFanuye 2005wpr i SBURIEOMIRRG ofl) or a salt

@ﬂ%{éﬂ&e%nﬁtghgst%§t£§9F€S|S?Q?ﬁ? m{ﬁ %Egg%g%&%ﬁorlde

| i quid chronat ography ana
SB-s@orsl 4gmpnuhrer adgaart ee dorﬁpnnsmcﬁ&ne:uﬁormln

(manuf act yr ed Agi | ent biLe ph Onobj |

v RendbE teRY At p BP5 et hal TY) 1 508 TF ransitomng @) and a
acighit 19@@e3@9/ 1 (volune ratio) nobile phase B:

urified water/acetonitrile/trifluoroacetic acid =

160/ t9s0FP idoPrABaFAEL®Y ?B)the LARIIP grantiianed (121,

WwHQy;am 35from O min to 30 mn: 99/1 (nobile phase

A/rmb e phase B) WD 2009/ 011451PCTOP2008/ 063228 to

75/t2% Propolrsiphasé pheoboheephase tB)e fificrrﬁts@nainmlteowith a
50 min: 75/25 bil e has nobi | has to 10/ 90
RS RaCaoK TEBF Ephabsd it Felatiihaihe foggL amount
dzl then: £1k849Q rafubel &s phasel L sothdre ghwase 25B)Ntt°/0 99/ 1
(rmobi | e phase A/ nohile phase B) from51 nmin to 60

99/tfe( RBBPPE ARASES AF ABLFPRS Pbaset E)NS corfstiaripridf with a
V:\ﬂc,rl%t izl B bR i%&s deh SC T8¢ J,WL?Jlga I:Qelch( ®he total
sarrp ete t

erature: out 3C - 10C (7) colum
ameypér gifutée fbsat QO@ul%bb@tn@’@@lcflf%lfdtaéd aQspblsﬁc Acws s,

RS%. ?%?%ortlon ofegﬁ% ?oﬁygﬁéqg ]seoﬁﬁpéﬁ%%u%e with a

der|Ve om conpoun ereo
g&ﬂﬂﬂodblwﬁzelUtimésélﬂﬁa@fl56 ﬁhﬁﬁbﬂﬂ%ldb @3l@%e total amount

0% 910% 1.5210% a 6210% .respegti ve,
et REBP G FOARETfms 81 MR DrEB TGN U GO
perdher e rkiaHi 8f ChrenasRes@phyr afred y§éé’bdﬂ1@&fanhfl% Wlth a
above-nentioned conditions, [peak area ratio] 20peak

p@rréiaorl@t isé zehofisnpheleas i that 22@ Hupesd adrigre el ahevéotal
Tt%eo@eﬁlﬁeag Bofll GRaAS émf"g r?tgﬂtr%ge oa‘ha(ho%%'tﬂd 5@ )ﬂt°

, inac ronrat graph by hi performance |iquid
[dle orceogradphypaapbyst som n@értludnealabmrenmmcxr@ded 12},

ondi.ti Qns; soI n co i,n
Bamma Tt fedent tafiS ot rEPEEME LR ety hereor
doyrtaqeRldoindeheWher et ngfmup@rmwn@bt(ﬂdrnmn ayeRldchloride
t her eof |s phXS|caIIy separated fromnetfornin

GoiPdehe sepong granpie H¥ epat atilof @ any one

[@fs )t e sahouerrepL FQPEan [ ddmb Pi § 23}  t Wi € 1% i&g core and
prophylactlc or therapeutic drug tor 30 dlabetes or

lalyegizt y;
core: a core comprising metformin hydrochloride and
substantially free of compound (I) and a salt thereof
layer: a layer comprising compound (I) or a salt thereof
and substantially free of metformin hydrochloride;
[161 a solid preparation comprising the following core and
layer:
core: a core comprising compound (I) or a salt thereof and
substantially free of metformin hydrochloride
layer: a layer comprising metformin hydrochloride and

substantially free of compound (I) and a salt thereof;
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[25] a nethod of stabilizing conpound (1) or a salt
thereof in a solid preparation conprising conpound (1)

wW@roog/osiabt t hereof, netform n hydrochl ori de aneCE#P2008/063228

additi ve, which conprises physically separating the
[ddpdied SAi o rersdiat 1oRe Pdoft her glpoIs R tAeREEr AiLR] or [16],

ﬂ%)i%l‘é‘ih 'c%ﬁlgﬁ}soﬁl}ﬁgt be AddLEhY&iatcd 26]y& TRINRL Plihe

produci ng preparation, conprising a step of
arﬁ@nemgntthenédl Fowengndi tke @fmmtmda@r@?ul e and

|t|vea ression e _m xture;: LEst
38 e B L RSB R SRR Rk bnga 1159 ox 116],
w&kﬁ%ﬁaoﬁhandf@ubﬁéﬂﬁlbﬁéﬁyl§Y@ﬁ f fetded By spray coating;
hydr ochl or| de second agr anul e: a granul e conpri si
ISV

3t oh 1§ 408N @ts ihet AROVET MeDEREBeg! 1151 or [16],

ﬂH@H@Q%n@hélEf%?gm§n§§bﬁe&hfi 1§”¥bﬂﬂga|BJ“%oﬁH}e851on,
Effect of the Invention [0008] The solid

[@0dpar apiléd prephrapierepempriveind ome sfaldefiingadigst layer
SLherapeuti ga?ﬁgg for diabetes and the |ike, and

supertor in € preservation stability and dissol ution
pr ddetsty lafets aonrpgandcémpm:mm;alctomﬁtermbf (Andr a salt
rochl ori de. f Des

tf h ft
we&%%%gé%[é§%gfu §5anil?§ %%#ﬁ%&ﬁﬁﬂﬁydrochlorlde

Fi decédnss 18 gEapB §5g@kngoﬁﬁﬁhéﬁ 15 Gt f Aty ocBQoride
Pr oduct i on Ex Ool o] (Detail ed Description of

th@nldn@elﬁﬁtéﬁ)tlally frerﬁeoéoq:@rﬁp%%recba@@t i ¢f SHé thereof;
‘?S%‘e 'seiggt Bg%ﬁﬁ?}ﬁmjﬁ%f%é 5‘&}@' C?dﬂlotdé%l [201,

oW ng irst and second parts I n the
ﬁxrltMrpcemalratsllog eh {heepnedeite i Impstt it wasan the

ymoneHt AL can pach: be, PrSRents A%l AIRRP e
129R9/;011451PCT/ JP2008/ 063228 In the solid

preparation of the Er esent invention, corrpound (1) and
[#2dakt SPhéFeBreRRE2RARR PPRRT N Cé?é‘ﬁ%ﬂué’(deo( )r & a salt

t'frl‘:étrfe%rfm BnRYAEeEBLAL dﬁydf@cﬁf&ﬂ{@s Wldm\é@mw'so Rach peak

"physi ¢al |y separated" Teans that a contact of
ageap rafd o( lﬂ)ef5naddbal@al @ftmlaatcr:fd Vil ulbs trpatcfesy RS to RS6

d@%% %hhg&lde %snb Iﬁqgfgqu qpt %ﬁ %ah%e ligquid
rean a conp et’e separa |on?l er’eot 1T ome 4
dntdlobrapheanabydss the@esothal fulepariaig mr@fltumS after

resent
J%e month preservation at temperature 40°C; humidity 22%RH,

33%RH, 44%RH or 57%RH; open state:

[conditions of high performance liquid chromatography

analysis]

(1) column: Zorbax SB-CN, 5 um, inner diameter 4.6 mm x 25 cm
{(manufactured by Agilent)

(2) mobile phase:
mobile phase A: purified water/acetonitrile/trifluorocacetic
acid = 1900/100/1 (volume ratio)
mobile phase B: purified water/acetonitrile/trifluoroacetic
acid = 100/1900/1 (volume ratio)

(3) elution gradient program:

from 0 min to 30 min: 99/1 (mobile phase A/mobile phase B)

5



10 invention contains the first part and the second
part below first part: a part conprising conpound (I)

w®@ro0g/0siabt t hereof and subst anti ally free of neCT/or20081063228
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hydr ochl ori de second part: gart conprising netformn
hydiochi/&5 d@okid es pbesenVapbylerpeast Rorpound (1)
andfl%n?@d ﬂl@lert%OfSOlﬁ\[lgoj"}k/éé) f(nbﬂﬁie pg%z;se A/ obllh.ﬁ phase
first part present |nvent|on I's (n
pha3nanedﬂv@w m@bpdslpheﬁ¢ AémprSenghmwﬂﬁbund (I) or

It thereof and.substa ly free of netf
Py IGE e 2084 g™ caB4PantTap e fruip A/ Mosk Le phase
metd)orgy mdmdr@eblige @aaseeamobhaé ;b}li@sé:om)t ent of
netforn1n hydrochl oride is - ?
pr ey g te 54 Bipy \%@/éhﬁmo%l%mw?oz\fwldam@ase B)
by weisqfy the total of the first part in the
present 1nvention. 25[0015] Exanpl es of the
@@IﬂﬂGWIa@ﬁﬁauﬁdm@Vmihnclude a pharnmacol ogi cal |y
g@C%Pta sabb 2%%Ch as salts wth inorganic acids,
or ganic atl'ds, salts with basic or aC|d|c

21y %n@ﬁ.leds: riferki: kaboae[@ftl@ about 10Bxanpl es of
the salts with inorganic acids include salts with

hd reselvmey itempeird tukedr 8BPBRi 0%cid ahevtr 30 aci d,

fatd L RisdaneBasRREricraejd and the |ike. [0017]
5Exanpl es of the salts with organic acids include

sal t s raAetegogLbt2n5¢PCREI P20BSH 0832 2 N tefl Herpivigempound, (I)
|0, 1Qr iy %r%%'fd aﬁ&e‘shgwag E’%ﬁ{ixﬁéué’f oerf'tcm?ec'o‘%
umari ¢ aci oxal i ¢ "acl arfaric acid, maleic acid,
@jﬁﬁﬁkﬁaacﬂd08&&@%bnﬂc39¢ﬂdp,nﬁlﬂ&ih@%d 1.52+10% and 1.62%+10%
netha esul.f oni |g bz genes lfon| aci d
0 L0PdSEH

&t 8R° *Phe-11%e? ﬁ%@i@in%xgr?plless 1.00,

wj thfh %ﬁﬂf%ﬂ%ﬂahﬁeb&igﬁla%ﬁﬁoﬂ&t@@réﬂw %%ﬁéiéi UMddr the
arginine, lysine, ornithine and the |ike exanpl es

aorgraeddricses cRngdtdPeSani no acids include salts

yﬁ rtigiagi d, glutamc acid and the |ike.
5%001 Preferabl e exanpl es of the salts of

conpommﬁﬂxbyeanGBMde shbws thehrbeie bt emild,peak area

t rifl.uorqacetic agi | t ol enesulfonl aci.d
s T2 s efekcarBrvali 15 4 eI i spb it hoound
I(hsIHmDORQ]aC@ﬁmemaﬂo@khpﬁrb@ Bﬁ&ﬁ pdref@oiarice liquid

referabl a benzoate of conpound (

(1)
qf}ﬁ’qmal}&r%é@é‘tyaﬁé‘aéﬁséénﬁaéﬁa trg, alb%? TRHEsITSha@ Pt ions
eIl REpbYdEaEh! Bbde: 81ng ORI | )1) TBY & salt

preferably a benzoate of conpound (1) (sonEtlnEs to
e nsiir e vingt e¢tdorednpbuddochpridet hehgreigerithe compound (I)

c? eCIJ lq:attI %'})eo [qug)LP/51call TQS &Pﬂ%cp)f]{gm %éggo?ﬁg.n

or ‘a sa er eo
HydﬁdeMGﬁmdepreferably 0.1 - 90 parts by weight, nore
Rfefer%gh%d.prebaratggatgfbgn gtofsgﬂélabove -mentioned [1]

to [23], which is a prophylactic or therapeutic drug for
diabetes or obesity;

[25] a method of stabilizing compound (I) or a salt thereof in
a solid preparation comprising compound (I) or a salt thereof,
metformin hydrochloride and an additive, which comprises
physically separating the compound (I) or a salt thereof from

the metformin hydrochloride by the additive;

6



25 nore preferably 1 - 70 parts by wei ght,
particularly preferably 2 - 50 parts by weight,
relative to 100 parts by weight of the total of the
first part in the present invention. [0022] The

?gg m&*ntt first l%rt may, ;have any shape or size
I 1HAGTAR 85?1 it & SOraPprRpE Al on YBgat he

WI shep hef bteknvry nmaat f@rﬂe:dusecfmrmbtpgrar;umd seamncbgranule and
adm.ni.st ered. (preferabl red) to

li vfj%lgtlafr ggrﬁd éaompressmryfng&%dno‘%/ t%g%{%tﬁ%%fl rst part

nmay hmtagyamuiﬁ de stanwdeureyprasdng heonppshde(aprbe salt
un OB, Q6NN pgtmt&ﬁgf,f%@ ofe t@@fo?fﬁlﬁ'mroegtsnde
may or exanpl e part, or a physical

V\D 20@@@1@5@@@?/ JPZ@@@P@@M@I&%@@M@@WW anul e or
tabl &ty 00235 e and sd&tsgaﬁﬂ@r @té@%pkotg&nd (1) end a
preservatlon stablrlty, the soli'd preparation of e

pr esesrlt ferrdfon preferably contains, in at |east one
paLla dfaefiLst part having a shortest dianeter of not

| ess than about 100 pmto physically separate conmpound
10| Effent gfstte IoNer®Y ™ from netformi n hydrochl ori de.
W“{to%o% e upper limt of the shortest dianmeter is not

particularly Iimted, it is generally not nore than
about 2 Thfh POYioPAFPT G td6R atfe H6r RESSent invepjglon is useful

shgs t £3thedhgdBLiRr aFBRANS rt heaishterst a6 e Slﬁléﬂ@fdeéuperlor
When the first part 1s a_granule, for_ exanple

nedhstheh 8refRiriadd o a5Gad it hretret déFS?H%lQPaﬂmpé"rtTh%f

18 hebhpaixias (6 ALt CaHe Bt NBas e o i yarddriioesaepe
and t he Ilke_. The | o mcroscope only needs to be able
t oBPRes DracTiRFiop 8t diher 852t vel - The
shofgdoesy di anmeter of the first part nmeans the shortest
di anet er_, of the first part contained in a solid

pr epar ati8n.t FSr a@a%ﬁ;tq:ﬁgﬁf?aett?@r‘f?f“’it may be the

short estig0 xiiamat @fa;ﬂ*f shbeidd s pagsdolnefiorerate of
copstjtution, of olid preparation. [0024]
2?10?r%4u§§é99a% §t]alrSJ| lity, the solid preparation of

t hefgpnesent invention preferably contains a first part

hay| .an .25 average p Si not | ess than
abg%{%%?geang?spcféPg?%rbl ?%%‘F }eréveél%tlﬂa{w about 100 pm to
physi calthy a&elpalratepmtﬁoun@if (dhe andsentsahtettiemeat
fromlrretf mn t¥d¥00h|t g mrnl e the upper limt of

t N Ve Sge bt et 65128 o7 1 He First part is not
2parfioocul arly limted, it is generally about not nore

than 30..1.5 faor oraI 0 r

the pr egéﬁtfll ﬁ?d i, otn% kel art |lgl ng5|“glzogqlésg)]Frrsparatl(c)Illl of
bytize giregemy mwbhodor( Merzompo'ﬁw@sytlmtd CApptadatreonresent
-, 4 The average particle size
|sa%:)an § d?&egm%age'\%g%%g)ﬁ the aver age aperture of the
cor[roewbndl ng sieve and wei ght WO

52009/ 011451PCT/ JP2008/ 063228 di stribution of the
particles. That is, it is obtained by arithnetic
averagi ng of the product of an average and each

wei ght. Here, the average particle size of the first

part means
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5 an average particle size of the first part contained
in a solid preparation. For easy neasurenent, it may

wheaoogniayer age particle size of the first partPGEIR0E8/063228

constitution of the solid preparation. [0026] 10The
above-Iferticoned ifi PEEPRARE 1 aRyOE ot Pregeddinyention,

Ly used hR the I f C
B A e an o TCReC e T1 Vo e e & 1Y separated
ﬁ»umrmahﬂuxmum deteghantidbrndmr'tHaﬂmna5QMt umﬂe@mann,

H adj ust.er, surf gnt stapilizer ul
o‘-Jrca g c?&ﬁtara ﬁ‘SaBisghan%t?% dt % IR Uiy
afrhf d ideat ld'ﬂﬂe&%&fp&lithCmb@fbymixﬁldrhycﬂiﬁ%ldﬂ’hﬁféi is inhibited,
additives are used in_an anpunt conventi onal

|HRFSd Moy PEE S d L ¥f MBARAr Arec TR + %S ?ﬁRﬁﬁﬁ%ﬁQQM¥here°f
£902 dachhetaReve-mentioned first part can be produced
by a 20 met hod known per se according to the dosage
floom3df the solid preparation of the present

' nventf on LOOZ ]rds the so Jﬁga@bl $ exta,rg)l &t Q:fhet IFﬂa(:i\:esent

excl pl entOtlhncI uge s(rgars SucC ose SuUcCrose,
frvneaitdss anettghineoshe stgat p&fxﬁmﬁﬁ e hsetorab part below:

erythritol, mannitol, sorbitol, I|toI mal titol. and

4§ ipegt: staaPé’ﬁésCQ{IEEPilﬁ%“‘éo??fEQ e, 11190t°ati & stddrtchereot
é’i'ﬁleaéub%tt%"n(%ﬁalll?zc @rababghme PAS trhin pfrfcgr%@hcr}rlze@
starch, pregelatinized starch, porous starch and the
gqgand @antyl @s§§r§u§ﬁmﬁgl§¥9§ﬂa¢¢f¢ﬂ@m€,¥elh&(ﬂlﬁlfré'll(oéflgie and

[ 3 r I

TRy, CaBey BrolomPaind Chr PR Bt iRl
dobydious cal ci um phosphate, precipitated cal ci um
@arH?nate ciumsilicate and the |ike. Anong these,

b@ngtalline cel lulose and the like are
pref ermal &i rs@033)t35Ahehanprdded ithieerexidpignta arke (or a
used is preferably 1 - Mq
HHR%W@YPP&BEP@TF@PEGGSFGBBQZQO@E?¥%&Q% PR@Iht (I)nprea salt
tmee:fegfaglnﬁ %ubs%gn9§%§§ bfrg\@'tgbtmeﬁﬁﬁﬁlry%§&cﬂcQQOrlde
parts by wei ght of %bove ment1oned first part
[Oosopelng “subseﬁetabﬂéyeﬁamgl@% mﬁtﬁdnmxnshyungyhimr
'453 u %r%% ovid c§rbo % 4LH¢? 1 alc
& r“oso yive cEPPaFE Ee STt nPEJa et iyl ™ Star csn
gzrm@arymlellqsle sp@lerﬂﬁrabmwsubsllpaﬂteday welght, relative to

h droxypropylcellulose hydr oxypr opyl starch and the
19% partE) Ho3ypight of waent ?T‘r%i/o‘?%rtrﬁee Rt ReHjsdd the

gheamount,chiepgof to be used is preferably 0.1 - 30
parts by weight, nore preferably 1 - 20 parts by

Wweight st|II more preferably 2 - 10 parts by wei ght,
| 0 b d
re at' % Qfogé%] sgytm@fg%gm it e 155 AV J]'H?ﬂet' one

15 frrs era exanpl es o
gHurﬂadmmmglbaanydaocepﬁhhlé|m&ltslémﬁhxﬁs(&ak;s with

crystalline cellul se) dr ox rop |1 ul ase [e.

Gl 18af, siePESu Y SRS Wiy, e P dupasic or
(.01 d tehiho BYABEXXREOPYE MEL R cel lulose [e.g.,

Met ol ose TG-5 (grades: MW E, FM R, RW (trade nane);

$ADASEL su Chemical Co., Ltd.], polyvinylpyrrolidone,
gum arE%'mf)l@gd tfhEhle'g té“?ﬁu og%?ocﬁarf:iré’%caildé Nfclude salts

cel I ul ose, hydroxypropy cel
vhiyidr dvproaipyomethykédl | bydsebr@bi pagiad nydipyrirolaadahe

sall,lrldfutrhlec Ialcii ,aggogpg£§£gb]agld r%;s‘r]he like.
[0017]

Fxamples of the salts with organic acids include salts

8
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The amount of the binder to be used is preferably 0.1
- 40 parts by weight, nore preferably 0.5 - 30 parts

whyoseight, still nore preferably 1 - 20 part sPdiB/JP2008/063228

wei ght, relative to 100 30 parts by weight of the
V@bﬁvéxﬁﬁﬁﬂﬁbﬁ@ﬂdﬁlﬁ@FmbérﬁClPOOQQ?th acidpPrigfidrlaisinoacetic

Ig%lldUbBF(%ilE]E é@‘f&“d@a?PQPfé'fé‘cﬁcft RSN g:s acid,

e
88] di Um S earate sucrose es 0] ty acl
csiadi iumestieqr wlucicinacateidndméhiec| a&ked, 33 Esulfonic acid,

QS ELECE 165 6. O B BHBLRRCPRLFEBHC (3 HE Kb Like-

bgﬁggably 0.01 - 10 parts by weight, nore preferably
05 - 5 parts by weight, relative to 100 parts by
we. ghtExgmplies BotEenEAtFenedthipPasipaning apighy include

ecfservﬁtyhehnggghgs g% EHSYZ%H{@Mné ”&A&‘d&mcff L q(e, an

ors suc ood ow No. 5, Foo
dﬂampleSF@dﬁt@@IGallbue1tb agidnd amén¢iamid$(mntﬂuﬂaasalts

cql.ors, ferr I de ellow ferric i d nd t he
iee “epsosy pets “S1ubRnr & Sfdnmtes B the pH
gdpusyer include citric acid or a salt thereof
phosphoric acid or a salt thereof, carbonic aci d. or

salt tH&TE€sPPleaprarPéeacPE Bhe aSahTs %e?%‘rou%n(&n gnclude

saacltd.; Qfitdh RN LiBeReol, acekiGoAChleOlc Sitiq,! H-
hereof, am no acid or a salt thereof and the |ike.

qj@@gﬂesulfonlcpna@ﬂelv aphe thanpike, ofitheorgfidranemgiven to a

sul fate, polysorbate 80,
yoxye %né%é gﬁ%polyoxypropylene(30)g|yco| and the

Wob@o]20[0039] Pref erabl e exanpl es of the
stabiljzer |nclu e tocogefrol t et asodlu edet.at e

ni cot (TA® R (i BABREF TG BhePAHE 19K, & benzoate
0040, R5Rr gfrer, abke rewapphestafethe ashsbilmnt (1jnclgide

ascorbic acid, citric acid, tartaric acid, nallc aci d

taidianesulifeaatpoed1Fompound  PF bf @F aby@resdif idle ¢if geapound

B SAECTET L0 oo EARESTER bl £ s e

HduauﬁnaﬁMMtddnabudemppghd 4hAydinushsipresentacmbcification) .
Eﬁdraﬁed silicon dioxide and the like. [0043]
8fdrabl e exanpl es of the coating base include sugar

35 coatHen@chasatr aguesdpofihimTpadr ng Hase, tieyfl Gs, as
JééﬂgéﬁﬁnefFJ(l e., as a free form), preferably 0.1 - 90 parts

by weight, more preferably 0.5 - 80 parts by weight, still

more preferably 1 - 70 parts by weight, particularly

preferably 2 - 50 parts by weight, relative to 100 parts by

weight of the total of the first part in the present invention.
[0022]

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 form of the

first part may be, for example, a tablet part, or a physically

9
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WD 2009/ 011451PCT/ JP2008/ 063228 base,
sustai ned-rel ease fil mcoating base and the |ike.

W 24411451 As the sugar coating base, sucrPGEJR2808/063228
used. Furthernore, one or nore kinds selected from
inglepengeati praatiéd eal EalkeB- carbonate, gelatin, gum

ggf' pul I ul an, carnauba wax and the |i ke nmay be
i n conbi nation. [0045] Exanpl es of the
aqueoas ﬁbhﬂideaathgnbaéetmmq@n&ﬁen&ﬂﬂnﬂnxathﬂlymwrsthe solid

suc raxypropyl cel ] ul ose r.ades:
SRR BN CRP ERE BEe Rk R s aes LY fgneatine, in
adtydreexypbapybaethyteel Furosepd € havivki & aIREGHt diameter
(grades: MW E, EW R RW (trade nane); Shin-Etsu
o@]@qa,tcépsgothagt gbﬂlt hgl@r}éﬁ(yté’{ @}y@gqqﬂldgé;eparate compound
ﬁﬁtgxthdEQKXGEH¥ESSE|P£8§Ehéﬁ¥bfﬂEh'HJ&%oéHNBET%%'C While the
polyners such as pol yvinyl acet al
ugipetrh Lawnodcehat ehoamﬁbaﬂmmma}@r yicht @agdgeintmed y
ltlﬁr[ I%u%r aglct E éénggglf rrr?cl‘l lyt\fla ourtmj M%o@ngral

e Ilke o ysacchari des suc as pu an an
ddskee &bdmbhe l'i ke. [0046] Exanpl es of the enteric
filmcoating base include 20 cell ul os ol ynmers .such

as hyEPSx?BSBE?FFre@h?IP%"e@F TSR Pthaytrd est axis diameter.
WG %}épmpgkngahyl cgl i uhpsauRCet @l SRRt 8t means the
car boxymet hyl et hyl cel | ul ose, cel l'ul'ose acetate
SHIPrT&ISAt éxaﬁdd@ﬁ@etekeof a‘éIF%IIql”caTHt]ﬁ} p8h§n§h§r§uéhl%sdlameter
t hac id 0 r t e
éy%ng%]ﬁxggﬁ ggry ?gga%,%?2§§E§% jﬁg% ﬁﬂ% ﬁéu raglte
mic30obpét bale ﬂaaﬁé]tonméhaﬁhylud:mnashﬁanmweym&mesof 100 pm
%Eu ragit S (trade nane)] and the like; naturally
carring substances such as shellac and the like; and

the |irke. sh804<}tt 3QExapd €50 Oft Hder istist garednieeheasge
filmcoating base include cellul ose polynmers such as

sBOrjest| Phpaseeanalt hee | fkest RAWA PG IR SsbIipner solid

pR4EA -3t iBhL n%ﬂwéasrgﬁtnt@acg&ﬂe%%tcoael KIS BSchEUdRapEdst
S (trade nane) acrylate. nethacrylic acid

dn@mhybrcgﬁotyﬁeflsasppammcbﬁ#diﬂhcgpatﬂwatiﬁn(pﬁadée solid

nane}% and the like; and the like. WO

P3686/ 61 1981PCT/ JP2008/ 063228 [ 0048] Pref erabl e

€xeppl es of the coating additive include |ight

shi el di ng agents and/ or colorants such gs titanium

di oxi EBr Pé?%er’f’%ﬁ?r& Dxdkfel el I i p&ﬁp&éaéﬁan of the

ptrlé%eln'tk@nvénﬁhéﬁt §é§§f§b oS iR ¥etieneghyealing an
e.g., macrogol 6000 (trade nane)], triethyl citrate,

acfazstage palrtlpbeysozba¢>ésn<amdletsm titake: akrwgcaﬁlSc paci (dgeferably

as tric aci artar.i c acid, c acid
“&schﬁu cgééu 'd8Rd t%%6|'“”1‘< R RS su&é’rargitgoﬁ81“8°und (1)
asudic h aaltathesecfnﬁnnmtmétﬁwmmiﬂuhydﬂaxhhmnidehe thbe the

FPRRUTENSF PRoTBE WBFEOHT IS L S 6y 1o HEAPFoBar 1S

nc@028l-t Tha1aboye: mntégnett fid derRadd11iys apyrftenhall ¥ode than
part 15 contai ning conpound (1) or a salt thereof

1(&r@ﬂef95l9rélb@ﬁ§@%$ ef®fMTonpound (1)); an exci pi ent

g % rably mannitol, and cellul oses (nore preferably
rystalline ceIIquse)); and a binder (preferably

hydr oXyptbpybreséut oseyemydrrox yireo pantetdly celzeulieseeasured

ol ] Lidane). 20[0051] (2 d part. .
e SRR aRE R ke Brbaani NP RE kNt OnAPRtackien — P+ 475,
10ptear agaUEhfal WoROs tdgenpaceiRles shgemebf eaMtNlated based

on the average aperture of the corresponding sieve and weight

10
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hydrochl ori de and substantially free of conpound (1)
and a 25 salt thereof. Bei ng "substantially

w0 e@e/otf4sconpound (I) or a salt thereof" neansPCTIar2008153228

content of conpound %\or a salt thereof is 0 - 1
qzsteﬁqrwmngﬁtf tb?ePéF BFyeD- - Tha gt 1y IReghpined by
%Egot%rr@tejcera%lr& Q?ltﬁ@r{)rgé{ &@'cgf]tan ra?\}égr_t ddée iy %%ch
parts by wel gﬁ? of the second part in
wehigyyr. esent i nvention. [0052] The content of

t he form drochlorid 1S _prefer

parts tg‘ﬁ V%?gep?%Fgf’(ég?ySJz%)e O%S%barftlrso port means
Meigidnaget |p|a|rtH@[L@ pieéesabtye 38i rs Ot teorina MRighn a

WD 2009/ 011451PCT/ JP2008/ 063228 rel ative to 100 parts
IR AR IRIRPASALELRE - aboRfe -SRI IR SRS J&r Pay[ @859}1 average
pH1& i@0QV & IRNLIFoRRd $8£0P0LRAE L OBY - &1aYsH A FNARE A the

5 size as long as it can forma solid preparation
sadget lperepaireitivhe af orenentioned first part, and can

% ?% inistered (preferably orally adm nistered) to

Y gorganism. The form of the second part may be,
for exarplabove-mahtebnpdrfirst paphysigatdntain an additive
[ ndependent anul e orﬁ})&/1 abl et. joln addition,

)‘/‘Sﬁgvéna dsicde Sf R W@C%&ﬁaﬁe preparation.

Emﬂ%m BecuRHHQE v er i HENHAL f &kMpients, dikintegrant,
consi deration of the preservation stability, the solid

pmsisanatlivbrighnthecplesent i Pl edd] %t%lfefsé%raﬁﬂ%ﬁant

[ t rt Vi .
S Per, ' Jolua SR8 CTEVERL 'oLIS oM (il Mating
atdnilphy& @ald yheepakat e lholmrpiar(th)cuiraﬂla/ daldtichhedeothese

net f ormi n _hydrochl ori de. e the upper |i
AR SSF Aot B 2D oRHBR ot o7 ESA SHTY L g o%egl in the
fli%e 1GE R PhlaymAekul®Eg1t paspabguio. nm for oral dosage
forms. 20The shortest diameter nmeans the shortest axis
doaAdder. Wen the second part is a granule, for
exanplT%e a‘bo@%aﬁénEESnéaof_rL§§E ﬁ%ﬂ? At Gﬁfchfuctet}? by a
granul e. The short axis dianeter can be neasured using
naen’nccdr d@@@lpepamd sthactpkdingheo nilke cdesage driyn mdeddie solid
toe ) ac X o% ngasuresth srlnz,gn IO%OO Ism 25 | evel.
PHE 10T éls diairePEFSBF Tt haV SR bRy part neans the
Shoptgst di aneter of the second part contained in a
solid preparation. For eas€ neasurenment, it ma

c

shor t édeigrahefer*afPLfg Sbcbhd %’éﬁ:%p:beerftbrlémh}/de sugars such
£OoNnstddddd, onyef-okhe §9{1bgo§Q Qﬁ@p@I@éé@é‘ df34lalcohols such

For preservat| on st abil ty, the solid preparation of
atsh@rmtélsferttolhnméﬁtm@ﬁlpr é@ébabw cot B s anasldcdigied and the
n v | e.si n S
q{)edt% r%as( pS?le era I é}aét%gt%hl eé%tt%fﬁgn%;tggg?l 1%@31: starch,

irde tsagaysi @alrttyysppagaltetn:mnp@dmssitétc)h \W2egelatinized
2009/ 011451PCT/ 2%ong8 33% @nd as lt her eof from
TS MR TN Er SERFE Pl & the %@Jp%% 95 S e
AR08 iPRY ldegha16kée (8f gt NemseedrsyPadllirfe MMllulose),
particularly [imted, it is generally about not nore

RdwgerEDS Gehlideser al onosapatibrhed ETheC R aRyAGedd Wdose and

€ 1Pald, #6850kt PeLRCERGRAEL, A0 AURIAAR G cal
ttp}lf}rtll 1€ %nzé/%ls as de ??nedﬁ?ng}tﬂﬁe (%l rst p\aﬁt calcium
carbonate, calcium silicate and the like. Among these,
mannitol, crystalline cellulose and the like are preferable.
[0029]

The amount of the excipient to be used is preferably 1 -
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Here, the average particle size of the second part
means an average particle size of the second part

weonvained in a solid preparation. For easy  PCT/JP2008/063228

measurenent, it may be an average /o0 particle size of

Yheagseohy paighbefBPEe corRietaliwm of Yh@agdis py weight,

r%ﬁ%Qﬁ%@thnlobOE§§ls by . weidhe FPAMRs éuﬁéﬁﬁ¥%5%@dflrst

part may contaih an additive conventlona l'y used

pielrg .fi el d of pharmaceutical preparation 15 and can be

Eﬁ@g@fed according to a known nethod. As the additive,
mentioned for the above-nentioned first part can

be enpkeyedabUsl essmpres i ol tard i diditeajretht tikesede

addi tives are used in an anmount conventlonally

c&PsPEYeHOPR  t RRTPPEVECBRY Bt HH QAR AL Bhar at i on.
RRERR ABRHE1EEN1,908d, SE6a\th RANLGRM A aduced by a

nmet hod known per se according to the dosage form of

arles caoimed lppepardiion bdwthebgridsmd ihvdaeyeropydgséjlulose,
f X [ e used as an additive

h#%%o%gggﬁéygeg%% gagéglgﬂ%r%$%$ably 1 - 90 parts by

Yeoghi, nore preferably 3 - 80 parts by weight, still

100 pBPER B uli St 69rite ShoRe oAb BechRa oo o be

uRkt is[ BeefbragYhen. 8 di s oAy iveidgRd a®r@Npreferably 1
additive for the second art t he "anount thereof to be

~u28dPREtpr brerabsyto. atilBogys tr e nadilght?, mdleparts by

r ra 1:=.20.p i
RGPSt Erya5 e Top 0l Pyt mei Pl |f T gppggmentioned
fpastspbytmeight of the above-nentioned second part.
gﬁ&g WD 2009/ 011451PCT/ JP2008/ 063228 The

of the binder to be used as an additive for the

SeCOﬂQr@@ékab$eDé2£rﬁg§B@i Yo®.the Bihded tisdiyideeicgsralline
nore _preferably 0.5 - parts by melght still nore
Cﬁﬁéﬂépéﬁl&elg=r19rb%P%%l%®ev@ﬁ%ﬁﬁ oS&dirative to 100

h@@&%§fﬁ¥oﬁﬁh88§1Qio£8e[§d%bov G anedrseeond past, (trade

ricant is used as an
naaei i ¥eppon Bhdaseeondlipdrlt, hvraxupprptlvetdyflcedlbéose
used I S ferably:0,01 - 10 part g
pr@fér SFyE85859& g b%f?de% P&@l&ﬁtQ%qgg#eﬁg% 3% gde name)

Sh@B-pastisChymneahto of Lie. Bboue-yEniyilgiad Second, gum
part, The anount of ot her ddltlvffu{ose

aﬁébﬁge%n?nt%ﬁel§gﬁond“T%W% Gheseme CIHSHAL 1ine ce
h%'%ﬁﬁ}b!r@ﬁ?hh&lyﬁﬁgsé n w@réxﬁ&gm&m@r&%@%bc al

pr epar ati on. above- nenti oned second
ppavvinylpyere a@@ye aafpﬂér‘th%o]rﬂt]%ﬁ Ay Dhsferadls -
F §§fhlor|de an excipient (preferably cellul oses

re preferably crystalline cellulose)); and a 20

bi nderhépambenabbdy tpod yivindpyra dld does) 1s[@ﬁ@2prably 0.1 -

he content wei rati o (sec t f|r part)
PhBaf PR BV ourtothy TRke RASTI B 7 (he toshige bY veiaht,
skRriepamnatbopretetBB1Presento ipualy idn Wwes giitef ekablktYve to 100
0.01 - 100, nore preferably 25 0.5 - 80, still nore
pﬁﬁéﬁepﬁbw912ht 2H the above-mentioned first part.

[0034]

Preferable examples of the lubricant include magnesium

stearate, calcium stearate, talc, sucrose esters of fatty

acids, sodium stearyl fumarate and the like.

[0035]
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[ 0063] The content weight ratio of the conpound
(I') or a salt thereof contained in the first part and

woredobormsn hydrochl ori de contained in the secmmﬂummmwmszm

(conpound él) or 30 salt;metform n hydrochl oride)
the sHhea phepAPRFi6ANBf 18 HeseilesEir RGN |t61@l%e§f %o be used

I 1.4
ek 8 0oty 105t S Y G PRy et ey .05
1@@@@1@ b[y) wamdh’mat felathvemnlyo b0 gardtedy eveg.ght3®f the
%% dr at es E% ? vates (e.g., non-hydrate). WO
g7 Gt %fB / bﬁﬁ 8063228 I'n addition, conpound (1)
mey3be | abel ed with an isotope (e.g., 3H, 19c, 35s,
urtherpore, it may be a deut eri um

125
conv)ePFélfe%ﬁ@F@ REPPP1ES cohvERE e‘bOJt‘braZPi( pclsdsodepd colors

sUE% st $boBatb18RdyE NEow eGONTs PaFdod afb R MRAWL 20Y Food
known nmet hod according to the forns thereof or t he

Qﬁiﬁ&g@lﬁ@rﬂpef2thedsbhedlpk%panQd(ﬁﬁkﬁ aHensedemric oxide,
Jvent 'f%Qm[cOgQﬂ% ;S%”t égdi{]&é’” the solid
préepar ati on o resént Tnvention may have an
[oagvjve |nterned|ate | ayer between the first part and
t he second t. The inter i ate_| ayer .cont.ai fo
e P e RaBL b reenehTs B a e e oot pgtric
R4d tirve. sihe tHéEéHBdlﬁlt@sﬂ)l@cyﬂc mcﬁf@r&blay ARt ahRSedf,
15 water-soluble filmcoating base (preferably

AR FpREPSI REL AyFeLF | Ehesedf arerEatighecdd @rdiengalt
%‘é‘bfang{lﬁl%ri‘cc%%a&i Spﬁﬁ@rﬂk}’éﬁ’eéél cht[l(%O%}?]:]ldV\%%n salt

e sol'i d preparation of e present i'nvention
umene@ﬁeramdnatechdyer at bl ntleemedi atred [tdheerl iks .
&ﬁr f at the ratio of preferably 0.1 - 500 parts by
gﬁ nore preferably 1 - 100 parts by weight, stil

nor e p&e&ekabny dRamp bs Paf t Shdys e gHdant dlnailivde sddium
100 parts ¥ ght of the first part. [0068] 25Wen
g ydopivd £ @paP%%Y%ﬁr%$t%h% present invention has

ﬁgfy6x§@th9ﬁ@ﬁgﬁg€@$ﬁoi?&ﬁ§préﬁ&f§h@¥3ﬁ%dﬂyad%e%%%.the like.

décr éased storage or chemnical” stability such
DAB9Eour se deconposition of active |ngred|ents

decre% ggeggEFVIEX?g%geéhgfllke %%ﬁ%%&gg q&%%%!ukb%opherol

st abi I course 3 an es’in e act

Udﬂﬁ@%@d&ﬁh édssatétlﬂﬂc@ﬁimfmraéﬂﬁiaﬂmﬂdIlﬁychmdéxth&ns and

Iike} caused by the interaction of active ingredients
suppressed nore effectively. [0069]

T@O@gpltlon an additive conventionally used in the 35

pharmaceutical field nmay be further added after m xing

the Woefoosbde1azameies PeD08® 68 iants insdiydegagcorbic
QHT%,S%SQQQCDQEEd, tartaric acid, malic acid and the like.

[0041]
Preferable examples of the flavor include menthol,
peppermint oil, lemon oil, vanillin and the like.
[0042]
Preferable examples of the glidant include light
anhydrous silicic acid, hydrated silicon dioxide and the like.
[0043]
Preferable examples of the coating base include sugar

coating base, aqueous film coating base, enteric film coating

13



10

15

20

25

30

35

[ 0070] Speci fic enbodi nents of the solid
preparation of the present invention include 5 [1]

W aibet14f1l] A solid preparation obtai ned by coPQr/ae0s83228

nmol ding of a mxture of the following first granule
base s eeehalgranuf e sontt ifezoalo e Risist @ncattée ddke.
g 5P4 ssion-nol ded tablet in the present
pecitication) /o[0071] first granule: a
gr anuBe thapsugangcc@tmrmhqd,) rcrpsAalits tusedgof Fantdhermore,

BEaRiTBorE kY nih P Ee B Lt A d R asRes PR um

cardosuilst ageilathy, fgee ofaiwonpauid (lgn,andrmalbasabk and the
thereof. [0072] For easy mixing, it is preferable that
lifke Bﬁdp@?tPéﬁdo%ntﬁ%mQ%ﬁﬁQ#ﬂnof the first granul e
rgé partlcle size of less than 150 gmrelative to
otal amount 20 of the first granule be not |ess
t han Bbeuprlee of % he haapewporiilon asfattimg @@@teemnCéﬁde

t articl i ze Of ng | e
EREHI55 VRS ut A AL s TR gy
ggaaleul eLbesnot sSpeT e $$Imn(atodd rBnet ;%N itdpenpiSedar Coon Ltd. ],
of the content of the second granule with a

hygroxyPeoryFBebRY{eesl tiRsr 150 gm P@%W@Tﬁo%t Hgrades: MW,

ELOERl, anount otr-hde seroNd sHauHes bemati dasedt.hantd. 11,
about 20 wt% and the proportion of the content of the

hydeondeghahgréluiepea rp%?hyld}@%q@@té?yhﬁﬂlmé%et pad the

f
A OMAELIL LU L Ouhles Sl AT B s,
dwemghﬂamahoacetatee amnmmnﬁkyxmethacnykaﬂd doperlgofer E
E9arBEnFor: ds-aon BReN’s b SO gidghe and the like;
pr?@ﬁ@@ﬂQr(LHésoéu@h s&tpmlfm{narhd]ycdfeoqmwl deH ik8e like.

Ereferably 1:5 - 1:400, nore 35 preferably 1:15 -
00466] still nore preferably 1:25 - 1:125. M Q)

2009/ 9@%@1@%#@@@%9@@@2@ 490G/ Hoating ba?Jée W%'lQBE

ratio o ach particle size can be determ ned
ceilduilpgegpahymess ( a@dmtaﬁmmrwp@wmmwellulose

ohEBRIREES, RUEbS IR AEG DRI et o 8ipate,

cb&ﬁbxyﬂ@dhymasunglhmaow,l gkd1laf1ddwe apernatleephthalate and
emai ni ng on each sjeve and the wei ght of they%ranules

tpﬁaﬂlﬁﬁsséarYE%Buﬁﬁl% ROBYTRIsh S1dves msgrsrcrytic 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.

[0047]

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

(trade name)] and the like; and the like.
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[2) A solid preparation conprising the follow ng core
and io |ayer (sonetines to be abbreviated as "coated

wao abet1461A) " in the present specification) [OO0F&E/JP2008/063228

core:_a core conprising nmetform n hydrochl ori de and
$0B4Bantial Iy free of conpound (1) and a salt thereof
I's (S%%%Eb@?ﬁlﬁer§mBPQ£e¥faﬁﬁé’ £ I dL¥i&e include light
conpri sed of the second part™ in the present

spedidingatigenys and/or| egkerantd ayerh cenpritsimigm dioxide,

o ound () or .a salt.thereof. and .substantiall.y . free

S et PO Ry IR ochP b Pliel CobHot TS Eotpe e LAk
Akkraviiated aschoudkepol ayetiy tagrgisetblof[d.ke ,f masirogol 6000
part” 20 in_the present sggcification) [3] Asolid

(Srépisr BeM6n ] cofpi PN Eherd 1 FAHPLT S amPlivgpepates and

thRomBkkmes rhanbe gbhasviatredy8s-ioatl el flabhel-ttBlic bRig,

the present "specification) [0077] 25core: a core

medrier iesiidg eeapobnd &¢idoang e tlikwr eofgagrsd and sugar
ubstantially_fr t 1.0 Ny ori.gde, . :

AR L b Bl S DL, it cpo ke,

¢bonbe first part” in the present specification)

| ayer : rising nefformn h ochl.oride a

| d d
30’ SUBBEaRPPEPTYORFLRABT RUTHoLF TAY Bihd: disiEe Of two or

rdier @ehaksarebhMBpptepPeatdbrLvist ed as "outer |ayer
conprised of the second part” in the present

§peePiication); [4] A solid preparation conprising

the f ow fj i r ?Pgtggﬁﬁp [

to bngl%b\?Q%\giggt géﬁgsggg&nﬁ ti- aSiegr %%i%eéxfa@% Iat ért
qungsent.ngneenppondi 111 her pa eseit thA@eof (preferably a

2009/ 011451PCT/ JP2Q0 3228 ecificatiaon 0078 .
KSR ager PORPPRGRr bbb 14 T e (S 6P L Tappitol,

driderceafi vandesubsbast pabFyrivee ofydmwifomE rellulose)); and a
hydrochl ori de 5second | ayer: a |ayer. conprising

ECRsT PrehfdrBENI BY aex BRErRUH Bt icag .y free of
h%ﬂ&%%goﬁ&/lméegy@cé@h&l&@@f ﬁiyviﬂﬁ]pffr%qﬁ%n%) .

conprising the first part an He second part, which
apesehch a granule or a tablet (sometines to be
bre%ighed as a capsul e of the present invention); /o
[ R poﬁﬁer pouch conprising the first part and the
secongdhpaskconlli prar énetltd BEregaitulimventd dnalilseta part
sonmeti nes .to_be abbrevi ated as thejfomder pouch of

(t(H}i’é‘rB\a€§€ﬁtlC?HVEHFPBﬁ}ti:%) e IS Mtk E T 7]

nlRitkenaerpresahansapkasdt tabl @trafe tde IRRRING (I) and a
i'nvention can be produced, for exanple, according to

S2Hé& feherewitng production step. [0080] (1) Conpound (1)
or a %@hhgth@ﬁﬁQ%ah%igifyukfgéﬁkaéJﬁﬁ%ﬁnd (I) or a salt

thereof” means that the content of compound (I) or a salt
thereof is 0 - 1 part by weight, preferably 0 - 0.5 part by
weight, more preferably 0 - 0.1 part by weight, relative to
100 parts by weight of the total of the second part in the
present invention.

[0052]

The content of the metformin hydrochloride is preferably

10 - 99 parts by weight, more preferably 20 - 98 parts by
weight, still more preferably 30 - 95 parts by weight,
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20 additive as necessary, and dried, sieved and the
i ke as necessary to give the first granule. The

w@opniMel i s preferably an exci pi ent (preferabP@r/JP2008/063228

manni tol and cellul oses (nore preferably crystalline
rediatives&p) 108 BarberPY prefehrtatsy the above-mentioned second
ql.yvi nyl pyrrolidone) and the |ike. 25The fir st

PAY. .

granul e can be preferably produced by the foll ow ng

poodBtti on step. Conpound (1) or a salt thereof

(preferably benzoate of ,conpound (1)), and_an .

hc: piER. 2BV e EPabS TN TIPS AN, PoaBe 2o PBape oF

sarzef asabbyigcrystal tanereahlal ©58)9d prepa3dtdcantbateder with

using a disgersion |iquid of a binder (preferably

Eh61 pPAFIEPFEBRPAORRY ST P ol hiCe B 2dpdrdstered

(%%%tf%%m?t BYL1 8|, co88 ni PEORYY) &l £NQ)in ARG AnTIsKEUr €The form
these at an appropriate ratio; preferably water).

oflettbe skeoddspartibay | bewi torresxadrer leny asdlalpliedn pert3asor a

uspensiton, and the "dispersion liquid" in the present

Si&@éﬁ@liﬂgigfﬁ$ﬁﬁﬁd%§¥6é§§2§:gﬁ%%f%?cation i ncl udes

bot h sal utdoviand shspesasdod.pd 8y Hale @nyt hasatber

hand, nmetform n hydrochloride is granulated with _an

SEAYCIFE - a8PHeb RS shP - IArTeA YT R s W ¢ Takig R TPERe

5 as fnecesaadidelQt by ot Nenseodh Srande st 1ity, the solid

additive is preferably an excipient (preferably . .
prePlyesses Chorke ppeeerbl neenstel Innaferablyl eoafping, in

aﬁy ri%%rst( Bégf ?5?@' ytlﬁ’cgl é’%&:&é{é gg%qf@l aqgr?i@ ar}ﬁix Elg%slt' b?ameter
hé second granufl e can be preferably proéhceg by the
dfonbal Lewsnghphosbstit on0GteP.to physidditlifyoskparate compound

hydr ochl ori de; and ap excipi en ref erably cel.l ul oses.
hor8enroral ShF§eErSE: & MRSk thb SR dghaoT 1. *ifiLe the
u%@@&uhahﬁﬁ BSi BHe asHbBEREE S| @Tarhd it O DThcr Plardecularly
preferably polyvinylpyrrolidone) in a solvent (e.g.,
lmapéﬁﬁraéétéﬁegemsr@%£y|n%ﬂcmﬂﬁﬂ,t&ﬁnnﬁhoqa ZoR®l foangral

R Mxt yreaf these at an appropriate ratio; preferably
mgtgﬁ) F8882] (3) The obtained first granule and

secon@hgr ahokessaréiamseer wednsa fthe tdhertaddi tixie ddameter.
ecessary. Sai,d additive is 2 ref er abl n exci pient
PR ERL bR Ry PR bt T gl s Hhaele, 1€ Reghb e

showdesedagek! di anetet O¥f StsStgtdHiglte. The short axis diameter
hydr oxypropyl cel | ul ose), . nore preferably crystalljne

&8 Pﬁl8§ésﬁé?6.Ps€ﬂ¥1iﬁ?%@¥RﬁE°R§Kiﬂﬁsqag - CEegus

= : ' i | s128d
TR0 OISy TR oL S0 PARRIA 28 18807 200
lgiveilnt egrant (preferably crospovi done [e.g., Kollidon
CL, KagllLi - F, ' - ,
BASF]?%egggggg%agr?géﬁét%%?%§t?§{f%&%ggﬁ§%?gﬁ%eans the

stioeaeatefliandteheoti kite $acaohgiaier atdrormiofed dll et solid

hardness and di ssol ution 30 property, the excjpient |s
FEEBRIALPY - CERVS Y TO06 Shalerite. dits MAYeBraht] Shortest

Aaalkeeabby Kakl kdedn&lpdrt [BO83He ddhsthhaitakindicfedne solid

m xture is conpression nolded. [0084] 35The coated
nrepesatear-of the present invention can be

[0054]

For preservation stability, the solid preparation of the
present invention preferably contains a second part having an
average particle size of not less than about 75 pum (preferably

not less than about 100 um) to physically separate compound (I)
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WO 2009/ 011451PCT/ JP2008/ 063228 produced, for exanpl e,
by the follow ng production steps. [0085] The

WO 20921011@6r e rrade of the second part can be proRUDSE008/063228

for exanple granulatln metform n hydrochl ori de
angyét ﬁérltstwetfﬁo whEPB Iﬁ%‘égz@wy hygroddiqnive - AWpéte the
%ﬁ?@@uhgthnofa9h8p§?@£%§§ Aot &% UM NGr i %%coﬁ@dpart is
e |like may be per d ‘as necessary.
rmddpﬁkﬁecuéapﬁgfémmbtgdanlexxspg&nﬂnimmBﬁéxmﬁlwot more than
cg*stalllne cgllul e)f a binder (preferably 10
?Wﬁﬁﬁfp??? IFSSﬁ% %FTﬁ5|ntegrant (preferably
crosp@hed@aebulati@brbﬁaﬂﬁe(g&ﬁﬁﬁﬁkﬁﬂsﬁz@agﬁesm@nsecond part
stearate) and the_like. [0086] The i nner
06k 8VREAECOPAT heChBoTEZFreht | Dhelr Kidtshd hdhe 5 reinpB&t -
pr ef egablby Eﬁ@dggggagé éi%%fé&éCQM£&<H¥Qﬁﬁﬁ%b%%n%t§B§t means
(1) metform n hydrochloride; the excipient (preferably
a@rwgeahgeneaCQLCMeOse;el@fg¢&ﬂuﬁ6ﬁqaﬁlpanﬁngntalned in a
e 1d bin bl
%% Pnyg8§?ro |doﬂ£ f‘eas a&%ht E%g Yt m?g be an average
pameh@ne setbybfathehgécommcnaﬂtzﬂaﬁﬁnﬁ cdﬁmiﬂiuiﬁon of the
m_xture of these at an appropriate ratio; preferably
& PrePesRLIRR- obt ai ned granul ated product is dried
Héls ]eved and the obtained granule and an exci pi ent
?pre erably crystalline cellulose), a disintegrant
( pr ef EngbRPOFEDBRBYI AR@)SeFRNA Ramr iMSghtcontréNepabpgiditive
a ) Aar e
PR IR BB BT End) £ (o et ARG  reparat on
ambheanhbadprbdecedteccbz@&ngrnnka(ﬁnQNHEMHUhdd paAs th@

0 Rer EBporpeRErabT) B 08 &0 CORBBURESC 2ot part

C%®9®Eh§hp3@yéﬁth U £ pracassakylyaindddbtde thesde
above-nmentioned first part. The coating can be
st dvREdareorsedakpl @ WW%‘@W%%Yngmployed in the

9034 Bg ?nghﬁéehtkéalTE%%§§¥B€1669 is preferably an

exci pient (preferably mannitol) and a bi nder
( pr ef Ehebkpo86-hgdt oxypd opst el IndWsearand Phreduckd. by a

2009/ 011431PCTOP2008/ 063228 [,0088] - The
ﬁN@ % rent' i ohed dhter<ta &Hngﬁ%dég% (4ﬂ§aqe FgfmbgFttggnSOlld

ﬁm@g@&etebabby ahedpﬁedeﬁmxxm«bﬂmndmxthe foll ow ng
roducti on steps. 5The inner core nade of the second
EQP@ s coated with a dispersion liquid of conpound

(1) orna §ﬁ\bhnkhsfe@1ﬁe(@£@1§ié¥ﬂ KDY el @fs GAMRGHAdive for
I an exci pient (pref erablﬁ manni tol ) and a bi nder
I

t(h@r@fe@pa@l 9aﬁi}ditéxyp¢6@]$fébﬁl’l 0s¥) Harifté &1 WeAght, more
5%%% ;?3 a n?é?gga of‘%%g%g:g#ﬁggggpprop?%gfgrably > -
7matmmtspb§feeabhy,MHEEaﬁive to 100 parts by weight of the
above-mentioned second part.
[0057]

When a disintegrant is used as an additive for the second
part, the amount thereof 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 second part.

[0058]
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[ 0089] During production of coated tablet (A,
it is preferable to forman inactive internediate

wo a00e0136t ween an i nner core 15 and an outer |BYEIP2@8/063228

avoid a direct contact of them The internediate | ayer
cont ath§, amgEnExahpFee PHedehdve bfeitseshéd dgagddgtive for

thaseaBfqapgeat i 80ppde tiNe, dhe 1 EBYLAES hAYeht, more
preferably contains an aqueous filmcoating base
petefrebabl § - hydr 28 ypaopy | pretwsd ddl | Widsld) mawe Pirghierably 1 -
hi el di ng_agen nd 0_col or r.ef era | ¢)-.
Fob80r = By N e LeBlattuE NP LY e, Baf Wk, OF ehe
abdye-mmbatavhed bayerndigaforned in a proportion of
Eref&gably 0.1 - 100 parts by weight, nore preferably
00589 parts by weight, still more 25 preferably 3 -

30 paph&nbyn¥el Gbticiet afd iesd® DU PAIS thyevbdhtnaf second
the inner core. [0091] In the above-nenti oned

reght eheapmeunt Ayhepepov@rbe tured rtseredicaad livafefli s 10
f i ' f 0.c1 - .
chg ey ReoBt SPREL pfe AUALPRRY 00 iy B0, ApibA.

retlialtiiveote poefpaabs yby weighpardfs dhe \wioylkt-meneliahiede second
to,100 parts by weight of the inner core. [0092]
P& -above- ment i oned coated tablet (B) can be produced
(0o6§) t he same manner as coated tablet (A) except that

the first WD 2009/011451PCT/ JP2008/ 063228 part is

used &8¢t ABOPARePL cRfReBMPAd Hel st ditd BFarseds 1iséfeagecond
phle Qut ehel aX8hnt [ 0093nt fuddie phaer Mentinaned saabed
tablet (B), the outer layer 5 1s forned in a
pheopereibncal preparablgnd - 300 parts by weight, nore

é@% ably 5 - 200 parts by weight, still nore

E ably 10 - 80 parts by weight, relative to 100

part sThy webgbtmeifitideed oo Imart] AG94referablyha part
nmul ti -l ayer tablet of the present invention can be
CPRGAGEERT FEFLeXEHp kyd WAt 31t REHELEGN greferably
cRhedueEEaN (RbERSpréPORM 1y APt {GonpRuURG 10l ogk) §;Sahl a
thereof is ﬁ]XdeMAth t he above- 15 nentioned additive
bagdpacépsaf grapdy gpahyy tn ek wer Hecedsdry to give the

@ ition for the above-nentioned first |ayer.

F gg%f (b) Metformn hydrochloride is mxed with

t he abbeecophénonesl gldi tatie assaweces pany /dddst part) of the

ranul ated a ecessary to qgive 20 cqmposi tion for
tl5E aBAvb- fiant | onet SUBRPTaydl THOGTAS PEFPARGHIGR Of the
pragehitVeniahei sRdi ateréayeibly ¢.@be fgonedoket peefierably
the first |ayer and the second | ayer to avoid direct
Ocdnralf: oftéathmPay PrefHeatlbve- et oned additi ves
ﬁg8g3 s 25 excipient, binder and the |like are m xed as

eces

ary, and further granul ated as necessary to give
a conpbsi toohehbrwehght mtarimedifattdd apepoupdod48) or a salt

d T iti f he first | t.he .
<R sRer ePRRRPBRLET E s e iR
he§dsoeblorand tbet£omapdsid ithe fycdiie pseeondohgyandane) or

| am nat ed and conpressi on nol ded. , ,
salt:metformin hydrochloride) in the solid preparation of the

present invention is preferably 1:5 - 1:400, more preferably
1:15 - 1:300, still more preferably 1:25 - 1:200.
[0064]

The compound (I) and metformin may be solvates (e.g.,

hydrates) or non-solvates (e.g., non-hydrate).
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[ 0099] In the above-nentioned nmulti-|ayer
tabl et, the second | ayer can be forned in a proportion

woboopoeiser ably 1 - 2000 35 parts by wei ght rroP(er/Jonos/063228

preferably 5 - 1000 parts b
2009/ 6111@9@&?}3%269%?%%%2%1)stméw %rleakiﬁléifdew&mw apg isotope
te.?00 part®cbyswei giitr) relative to 100 parts by weight
of the first Iayer &1 In the above-nenti oned
mul ti Flugfaermabeet ltrmiifé era deteriun erqretizites Wageein 'H
[ roportion of preferably 0.1 - 1000
329?x§S€§QMB qﬁtq{ﬁgfe preferably 1 - 500 parts by
\veoghl , st|II nore preferably 10 - 300 parts by

wei gh lLative to 10Q parts b ht of the first
[ Syer heofsTptiBatE agea) Bhbrog A PEnEFGAUCRA DY 2

KRRWR adueed BMCOEQRnﬁXQGDtEe féﬂﬂé'ﬂhé%é&ﬁ”ﬂﬂ @ hk€ dBsage form
gel atin capsul e) t he above-nenti oned m xture of -

athéhe sefl igr RREParahdon hef s mreferuliavaidon.
E gjnentloned conpressi on-nol ded tablet, the
ove-nentioned coated tablet (A or (B), or the
aboveInlsddenuonnedhau$¢lldiQMﬂpanﬂﬂxﬂn qﬂxuma present
PartlcularI¥ refe e .sol

ECERALD] BAYoR=PRo"pr HORnt Ve I T RS de Ve between the

fa&@%epﬁEﬁtaﬁﬂeﬂhéoﬁ@éﬁﬁ@lﬁﬁkﬁﬂﬂ ded tabkehsdid0E0189¢r
In addition, filmcoating preparati ons produced bé
ERtRiasat FAG EREMRbBY et MY SFRdIiNess iCoRtiprdease and

dd%Qﬁ%b aHB§t§nge'ﬂﬁ@tHQQQQEQQQE%dlﬁ?gkebrE@Erﬁﬁ%%anntains a

and the above-nentioned nulti-Ilayer let wt
walterespanbilenédlooada hign@odrs el raf eowdtlivng addi ti ve

HEB PR RIATPAREcs D40 o8l L WGB! B

apigpar at cobovant heéppe £sedivl y nednd)i.on may be st anped or
Erintﬁd wth letters for 30 discrimnation, or has a
ting line for dividing the tablet. [0105]

From {henaspecss1 0f SASYaAdMdH I alHORrRE8RAKALEAR on has
strength and the like, the solid preparation of the

apr 5EREMSE1 ARG chaY O, | Ehristtamsidiate mhaveat é8. fowned at the
r%QQ%/8%1§§é?8¥é8f§0@8{063%%?g1Q%%ﬁhy eﬂ&h Thﬁore preferably

operati ons suc m Xi ng, npression
lceaflbAgpantst be Wek@htn sﬁuﬂjaﬁmnﬁanpneﬁmnablgraduetBOnparts

o BAP ORGP 5 LEaLT T 0 LR EdiS 1 BFg TP First part.

p@@ggpceutlcal preparations. [0107] The m xi ng
I's perforned, for exanple, using a m xer such as a
V-t ypBhAnxERe golifdipEePanaidom@e (the Presensndnyention has

s@EﬁthaEhQQrH@&Dé?f éé?& as;f al?iv@}s%opl% l@eﬁ‘é@ (decreased

gr anul at or zed granul ating dryer,
sErrragei on ghemu¢@10$tabu1xﬂyeauahampaan@e—andrshe li ke.

decomposition of active ingredients, decreased activity and
the like, decreased 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.
[0069]
In addition, an additive conventionally used in the

pharmaceutical field may be further added after mixing the
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[0108] Conpression nolding is perfornmed, for exanple,
using a singl e punch tableting nachine, a rotary

wa abeti4ssg nmachine and /5 the |ike. [0109] PCT/JRANE063228

a single punch tableting machine, a rotary tableting
fiehi arandnehehei Recar@é RR®E, a tableting pressure of
gg 2lly 1 - 35 kNcn2 (preferably 5 - 35 kN cnR) is
preferably enployed. Furthernore, to prevent

cappi ﬁgecafﬂapemddﬂh@nts pf efler iy igeparetiop of the
The coatin rfo for exanple, using a film
PESAG gl%%“r usl%%d‘ﬁ e like. 25[0111] The
[gq! itdbpeepar at i on of the present i nvention preferably
cont ai ns .about 0.5 - of conpound (1), or a salt
tlﬂeﬁeéPllQnBrﬁ%ﬁﬁtboﬁ Ob%b‘iﬁ DYy RRESEdeR polding of a
mxdeehber kfe. £601dwlngd0dness ﬁaqnmeeeardatsle%nef gtrlaeule
present invention nore preferably contains about -
(EeDergmes tonbeualbdbreyiaked @%Iqommwnmdsﬁo@ﬁblet in

.5 - t orm n hydrochl oride. [0113]
t%fTﬁgeggﬁ? Sé?glgrg%Fgﬁﬁgf the present invention can

beo7 VWD 2009/ 011451PCT/ JP2008/ 063228 safely

adm ni_st er ed ora#ly or par enterally. Lo a manmal (Z 9.,
mouse [ FSF, IFaBBiE; 2a3t2 BHA TS I Ko CSEPOMBAik dy) OF 2
s@l@ﬁi}]erégiléthQQb§@éﬂ1@1ﬂﬁpafﬁéé Q'Pf e tift@miahe s§alrochloride
invention and each .5 active ingredient contained in
t he séﬁpénﬁr@9§ﬁﬁi$onaeﬁ%ﬁ%ﬁ#ﬁLﬂomRﬁiﬁﬂﬂg PIeSFRYIARI s

r X0P t Y

Sr%%gﬁgéqgggpggg gtes 28 g&%§2(§§abe gn LA%Z and a
s@ﬂ&tehEerfoinnune D abetes in Adults)), gestationa
g @22 di abetes with inpaired insulin secretion, io

B dlabetes i mpai red gl ucose tolerance (1GI), |IFG

(I npaiFpedekagt mnglﬂgpcpee:)s ;tﬁﬁe(ﬂamaa rechtFast i ng
A ycaem a)], diabetic conplication . neur opat hy,
ne§ﬁ@o§§9ﬁ9rtréﬁlﬁ%p%?%yco%%ﬁ%ﬁéﬁﬁ‘jﬁ%é%6§ﬁ996ﬁépﬁﬁ with a
p%rrttqr '1%3%5.95.08531 Q§t§}9 pteél%sc'Nea[todltﬁeettb'Eal amount
coma, I nfections s re pi ratory infection,
odr itrlv@r yfitrsacgrr'an%etb@nno@ahﬁ@rtrhaestahmllt i219f eldﬂrr,on
der t_tissueci c i nf eniore

|nF tPo ?Or518§e§fc@%§n%?é%%'ti%égé onra qﬁfranule with a
peefteknevasedl af ﬂbeo:réieé tmrlmr@l xraleedvel eukaki @8tal

di sorder], obesit |den1a (e.
B PEuEDEoET ol g b g1l st g dbout 50 wts

hypﬁ%@—gf‘éﬁelr€§5§r9feﬂ?lé"chSWtP@A'{DLdﬂriQ{eesste%roQﬂde rdnule with a
post prandi al hyperlipema), arteriosclerosis (e.qg.

pattidicdscséresps) lehaypelmrenlﬁ%rwn mﬁi@etﬂdnealtq ther Eoieh, amount
o%n@ %aseggkga?§an8fé e}g’é %?aj[‘g% g{a%o t(%ng't S and

cere raI ction, cere apopl exy i nsul
r eshet aroposyndnong, tisy ncomipentX, oﬁjytsmftsawlnidc gs‘,andlriermlth a
and the like. In addition, the solldrpreparatlon of

PERE 15185 EAESI AT NPT oheTS Hhaly AREHA Hed@tddCon@alpe total
apioRvenbiroRhef séBenabgrenieatpOnest Wydcouhati S@RUES50 wts.
ée.g. secondary prevention of cardiovascul ar event
peh3ks 30 nyocardial infarction and the |ike) or

SUppr gg3i 981§futp£$’9{<§5§f% & hpotPP1§S$0R k1t thereof

progression from i npaired ucose tol erance to
adndleenes!; lsuppee§sr©h giammkgn&QQNMﬂtﬁqnmnndMa@eptep@ide

g%bet ngk|cat|og é ref rael di abet | 3 or a

R\ ?&6& hff“ SbBTFR T'opat hy, i abet i &
srae_ttl.ﬂ@m&bhmn%y@fbemeﬁﬁdi@ronss;)r]eferably 1:5 - 1:400, more
preferably 1:15 - 1:250, still more preferably 1:25 - 1:125.
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M q) 2009/ 011451PCT/ JP2008/ 063228 [ 0115] The
dose of the solid preparation of the present invention

wonoyongsds to be an effective anmbunt of conpopaIK20)8/063228

and netformn contained in the solid preparation.
£p07148] Here, the effective anount of conpound

() o h eral |

(o paBfBbpLrSEERh 85 ol SALE SUELA Kol prerminea
byosieriadubtathody Webghi Eﬁ)¢m)usﬂmﬁ0ﬂiﬂlnesh apbmture 500
the case of nmetformn h drochlorlde the effective

 Midoufi TREPedFPPECYEReral INM50 Q0 ST nigiRgdFure 250 wm), or

@@eﬁﬁﬁﬁblﬁﬁg§gure25§@ ﬁgfd%%xf%@ééﬂkfﬁ&”ﬁuiaﬁgﬁht of the

wei ght oi | s] The adm ni stration frequency

geﬁnpﬁesSéemalp#eaa%t?w oFiq¥Re e Wadedi iodn t
g}ﬂaguafegr eRBRt Hued  MBAPR, fgrj[wenéi&y di% eferably 1

times a day, nore preferably tw ce a day. [0119]
EOG%B]lcularly preferable exanpl es of the solid

arag reseq% I.nventign gnghnq%_ core and
B 6818 PREPaaa: PRt T b At T S Mo 5
1kgez0ogkemet ifespounte (4dbvae st 45 “oateid asalet (A)” in
hydrochl ori de per tablet; 25 a conpression-nol ded
thgnhP&esesht 8PRFRG182519R) of a benzoate of compound (1)
@@g gpo nmg of metform n hydrochloride per tablet; a
conpressi on-nol ded tabl et containing 17 ng of a
benzoabgeof aconpeuadmprd s gl Yot quniaf hmmhrhonlde and

su%%%g Congg £R&L %gbﬁgﬁ%? X bgﬂ & Pr %ﬁ%!%%e

table i ni ng Hzoat e of conpoun )

(SMeiaﬁlasngoobenablbnevrimtétyctmc‘hlm*renje:qm dondplrétsed of the
0120] . ..Since the solid paratiaqn of the
%FQggnPaFﬁvenPi ﬁ h%geas%%naﬁséﬁﬁa rein conpound

(1) onagesdl b 1HQELOEEMEBRLS B3Ry m,&inipwﬂdw (ydiachl eein@dethereof

are physically separated from each

apgo s Lastpetl yP20e8/ 96 Iel Wikt hyc%m@@e@n deopgtimes
tkh%ep 8%?%%%5%88 §Eabbufe %ggiSﬂk%ﬁaﬂ&&P%ﬁﬁ%%%anEst part”

he present Invention prefer ws each peak area
1mathe peéseed bpéomfoéat£¢EMed substances RS1 to

E 5 bel ow not nore. than § g
(ieferBIRs ROFDRGHE: 8% RATPD:SHE Hyfh it WRErSh SRAGe "
1laiygtt d seheeiRtegtapby abistarsiscaasy ‘tdweatdeal lteWleg (B)” in
conditions after one-nonth preservation at tenperature
thecpreafrdi £Pe220RFREB30RH, 449%RH or 579%RH, open

[0121] 10The anal ysis can be perforned
according to the nethod described in the foll ow ng
Exper crgrt ak Eraaptenirisundianirmncdf(hi gir a salt thereof

ggrL%%n%n%% aiﬂ ' E%Fr§9m$é§¥§¥ﬂ¥é}qp 96 ﬁﬂor qg A#%@gtlmes
t@)ﬁlbbS(athméﬁfaatédeds bylﬁ;get etdre comp(rZI)seniDbJﬂ e¢hehddest part”
in the present specification)

layer: a layer comprising metformin hydrochloride and
substantially free of compound (I) and a salt thereof
(sometimes to be abbreviated as “outer layer comprised of the
second part” in the present specification);
[4] A solid preparation comprising the following first layer

and second layer (sometimes to be abbreviated as a “multi-

layer tablet” of the present invention in the present
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nobi | e phase A: purified
water/acetonitrile/trifluoroacetic acid = 1900/100/1

wd@ Yobgnmsy at i 0) nobi | e phase B: purifi edprCT/IP2008/063228
wat er/acetonitrile/trifluoroacetic 20acid = 100/ 1900/ 1
IRRSHE atdorg) (3) elution gradient program from
O%;E to 30 mn: 99/1 (nobile phase A/ nobil e phase B)
25 (nobil e phase A/ nobil e phase B) from

30 mi fitrsts50ayen: asﬂase(rncbmpeiphwecdmpmmd e(Iphase a salt
5B) t nmobi l. e b|Ie hase B

R o AapbIRRLLE RS ECE SPON - AR Rl d e ae

to 99/sbdombﬂb9emhaselA&€Bbtb1&ppi@ﬁ&; Bbetfﬂ’d)ﬂflﬁﬂ. Hyidrdobloride
60 mn: 99/1 Sm)bl | e phase A/ nobil e phase

a(rt%r%i tSG (121’) FPSV\PﬁaF%mp‘iuWF/ H)n E('r?tj ‘%Ie?taéctt dgherggt:

[21718] Wncfa@)suﬁénﬁbﬁpﬁrgg@ﬁﬁa{:b}éefl?@@%aﬁ_c and®lE send part,

col urm tenperature: "about 20C - about 30C [rel ated
vslubzh @ArcesaRrBl a- grE8BP1LS5PH & healplesefrorgiaidiay d#t iben,

R B A BaBo ot o R S T e T Y

carpown gofrpropoachaktbmphés £nd , tladf stwow @artelatd whe second
elytion tinme of O. gplO@b 1.£8+10W 1.3010% 1.4910%
PR1521 654 5Hd 2T €6 5269, 2r B5PRBLT Vel y2 %h Oé‘fﬁhﬁnl‘ir? to be
duprvafateampeuide( bhwher1p88ch byt hitgh desdetmantR ion)

l'i qui d chromat ogr aphy ana?y5|s under the
GO Re PEsIPdAédeeondi tions. The peaks of these

Eggginces are not seen in the preservation tests of

Solid preparations containing netformn
hydr o@hleocotprandibnesobfied onpoleld Qﬂ)thﬂupnﬁsanu invention

t_her eof |I|2| this el at ed Sy hst anc of
Ca&w&ouﬁ&"?ﬁ eFo Séafunalﬁtu?‘ﬁ%%r g T8 eﬁﬁk goldowing
shiductiange tep0% |s fornmed for each relative elution
time of the rel ated substances of compound (I), since
tﬁ@SQﬁ)uti on time varies depending on the neasurenent

@1‘3”@0&@%%013%?'}‘ 88 goLymp {RopesAtil Q%raciﬁll%d Qlith an
difference, /5 constitution ratio of The nobile phase

st ttilve liskaeceneari, vaniladt bed SSI@Lmbl a‘mﬂ tthe like as
nreecle a\é: %l u%}lgn Ichmsfgfr @ {%P%r% %%% ’t ve 1s.
varlatl ns are also founa rela |ve e i on PIHE
e fedriae] yr elnataedlptubﬁtampesfei-mvey/eﬁanrt:thmradﬁf aefl luloses

PSR EaP 4B FF b B N BRE DAy bl (preterably

ink bove4BBAaY i gRgdrgeNdi kd ons, rel ated
%%l%?trar}{ggﬁRS-l - 6 and conpound gl) are eluted in the

or der Toe férategrsnbscafiee ks gre Praduceacebat &ge

twqrﬁ e qdctighate 25 substance RS-3, rel ated
stan pgg ﬁc at egpsubst ance RS-5 and rel ated

subst &oopoRBd6 .( IFl gr 4 sabstlerembodineraifly benzoate of
chromat.o h actually anal yzed, In_t chrorrat ram
MR Ph 26h3n G Ri B LF S St Bl il ¥1%ha
dEnNzgicseacCi(oreopperndabl y, cfﬁétaépﬂl@bﬁlamﬂe)é%s are

rel at ed subst ance RS-3, related 30 substance RS-4

Jrenatled eubsiafAce RESBERRHOR el MeH Ubst dHcwleans Erefgrably
ﬂ%ﬁm% g‘fl‘}roﬁgaélﬂe?r &a éaébe}ent (e.qg. Ubeceqealéc%rt%ﬂe,

ratio the ratio of each peak ared relati've to
dtfy lpedicoaréa propplasiankdl comen mifxtgompaind@se( BX an

' by h f I d
fb2003P0T1 385501, BE0DRRDbR I o PO OTEnCe Thau

Here, the dispersion liquid may be any solution or

suspension, and the “disperSion ligquid” in the present
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chromat ogr aphy anal ysi s under the above- nenti oned
condi tions. [0123] Here, the assunmed content of

waeowpounsh (1) nmeans the content of conpound (|PCESR0GBD3228

by a manufacturer during s production of a solid

smeeeérl@tarceﬁn fnciygdas ceptlnto bit konpuithBYsSPenEiare! v,
forn) cal cul ated fromthe weight of conpound

?P? a salt thereof and the wei ghts of other

(@omponéhes otike b@ndermetimxnﬂspdnﬂ@rdqhIdnidmﬂﬁengrehulated

t.he activ redlent |nd|cated n, a I el. or .

G Ae ST o = Br Tt an] (oA, BiVerfang, tpg Like

aR epakakhey eb Hhee pﬂeee@éccbrﬁwemarﬁmandmec:bda@twe is

|n redi ent contained in the solid preparation can be

§rPR L¥oABi RAELBHCIN t PRSP b ree piEratece UMoe s
p%%%%&%bh% %%%gEéﬁﬂlﬁé°8%fﬂﬁi€%é¥¥ﬂ”d‘beHEF (¥eferably
di abet es,; herapeuti c agent for diabetic
pgiwwhmwépwmmelldonﬂera@@uth@-hgbmt for hyperlipidenia
an ant,j hypertensive agent n. ant i itic
dlure?#c g%ﬁ°§§t?¥% %% ?%q%g '% %Pﬁéﬂ ced %y the
f@h&b@uﬁ@fbebdﬁﬁﬂfbmn§ﬁeﬁo be abbreV|ated as a

conbi nati on 20 dru Ies of the

t her aH@G?PEméﬁe}ﬂYd’%‘FhJo?ra’dg'esar?qwcﬁrh %Psllﬁrﬁt (preferably

RM1ERALAELONROLE- Bref SUBB) éfg%ﬂélljﬁkﬁnﬁiﬁﬂdﬂyée are
extracted fromthe pancreas bovi ne or sw ne; human

girpayliesed5upiBpad a‘ﬂJrféiPIe%%/the]si%e]di (B gaerbéﬂd@r (preferably

cheric ry ye o ZI

PRSP A PSS R | (i SBetone,

edt@ryilv atlicobodf pnep?lnalenmpl Idﬁﬁ:@ mxxtﬁre mfuthase at an
reparation insulin_se tizers (e g., pioglitazone

BT IP & kar BT P ETEIS A oh of | ey,

resgglitazone or 30 a salt t hereof (preferably

naleate) tesaglitazar, qulltazar nmur agl i tazar,

(Sdaghet Rpbaéneref bEFF disuM SEVCHIERR: v grAmElesiare mixed
wi iR gg%&}th@rgeHgﬁi@ %éﬂbf' (gagd’ aM?QJcH?Qst
acarbose, mglitol g |tat i guani d g.,
pmeﬁemab&yoansaRCSpi¢mweﬁﬁrQﬁﬁprlynahkkuﬂanSddcrsstalline

eLTER B JPHAE U Tt b P SRR S8 (e .,

h@@kb&@@ﬁbﬁ?lc@ll@fﬁ&éfunmhxeEﬁréﬁéﬁﬁhmy crystalline cellulose
hl or pr Ban1 de am de, acet ohexani de

[§| gclopy éH?dEG%?« n%%‘?W%lé‘G RGP ZiGOLUS FBaFPe) trade

n%%lé"’/‘g' haibe, KQé‘éfgdléﬂbéjz_eatiBﬁ]' ol 141 A YireRICiy %@e?é&hbly

hydrate thereof], dipeptidyl peptldase IV 5 inhibitors

p@tlw@ﬂnwﬁﬁmrcehp@eml (13 Qesglteqﬁardaganmﬂeﬂrably crospovidone

[%i. agl ?Bﬁ?gdoﬁaéggl%w I- ’ qt%]o)n é?’%f (trade

agoni's 4 agonls

nemeeptBASEganlsns $ elgoridadi® 1(prdfferHR vagehesium stearate)
ﬁb C- 2993 (exendin-4), BIM51077,

2R ¢ 63%)1 8 P-1(7,37) NH2, CJC-1131], anylin agonists

(e.g. rnlBopEantiatise)or p&&ﬂw@twmié},e RhespBhakasation
inhibitors (e.g., sodium vanadate), gluconeogenesis

PreReBittor §heee§01pg¢ry%ong€erp¢#ﬁﬁs¢ﬂ¥bhyl%qsn ilP8p, and the

hosp f l4cagon ant agoni st),
d%&%&$%? Pu%?g?ﬁ%ggé?% réﬁ%%%??gfﬁJﬁghlbltors (e.q.
Tod®9b), 11P-hydroxysteroi d dehydrogenase /5

i nhi_bi t BVT-3498), adi ponectin .or agonlsts
(UerBs: SETRKEEIIEFOS. o trib ss Daubyo e
resgsyance inproving drugs, sonatostatln receptor
agoni sts, glucokinase activators (e.g., Ro-28-1675),

G P (&hgc6Sataeperrilt (MsF idte diﬁecse@éptllnd’@)"téﬁﬂ £RB be
i ke. 20[0126] Exanpl es of the therapeutic
agents for diabetic conplicatiéns include al dose
reductase inhibitors (e.g., tolrestat, epalrestat,
zenarestat, zopolrestat, mnalrestat, fidarestat,
CT-112), neurotrophic factors and increasing drugs 25
thereof (e g., NGF, NT 3, BDNF neurotrophln

T L . oy o
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Is (e.g., soysterol, y-oryzanol) and the like. [0128]
Exanpl es of the anti hypertensive agent include

wW@ppoteasi N converting enzyme inhibitors (e.gPCT/JP2008/063228

captopril, enalapril, delapril), angiotensjn I,
ProdEsesr AATagBATRLES . JoY (1] LolkaHidh R uGH &ke SIEFPS -
T@ggﬁ}an, eprosartan, valsartan, tel msartan,
I'rbesartan, tasosartan, 1-[[2'-(2,5-dihydro-5-
ox0- 4Bh¢, 2nhepxadraznids-gf )Higpmasdndt paAntmeahy Pe- preduced,
oxy- 1lHbenzi m dazol e; 7-¢ ydi.c .aci cal-Ci
&% 5¥3nPLFs Py, 51—"?“%%?%?%?%&%%% Ahidrsetigrdde together
waftani dhpreenebesasdy pi aie) adPix ipat.assiftierchaanelation, an
openers (e.g,, levcromakal jm L-27152, AL .0671,
OReP2E3 P, SEPBnRI AIEY SR t%ﬂezwq«e.ar{%% 115 Tay be
pexaophes 9k hbBeeaBhtpbesitic agent include antiobestic
agents acting on the central nervous system(e.g., 30
dexf eBheupdgihevef bafpreiaralely piemerimigat (preferably
i 1.ne ne,, dexanp ' zi ndol
ﬁ%ﬂ%ﬁ%p%?%%aﬁgﬁgﬁiﬁégpgVgg%nzorex§§%§§§€%§% pt or
paityadagilpy s rb&idone BB- & 6BB=HY) t <SART Hdire feorabdiynds

descri bed in WO01/ 82925 and W01/ 87834); neuropeptide
CFORORATAED s Teltbr Lemnt oAt i dH B 95 St eatite) and
thecepker antagonists (e.g., SR-141716, SR-147778);

hrelin WD 2009/ 011451PCT/ JP2008/ 063228 ant agoni st),
g&ﬁ&6batic | i pase inhibitors (e.g., orlistat,
Cet'!gﬁga'%negscﬁggnh§éé d£:-1the MAERETENt iHIELGELENd part
peptides (e.g., leptin, CNIF (ciliary neurotrophic
cleacber prefehnsbéyyprofticed hygoristio(lowjing [pnpductipn, steps.
ERL- 15849) . 5, feedi deterrents (e.g., .P-57 nd.the
[kaeeigrhap nvaFCLElaf el "E RdSetond @herdRinaY
otaithilnendecevatilyes) (s ggrandletiydnigiens adidimpersion liquid
salicylate, thegbrom ne cal cjium salicyl ate), .thiazide
%Pr @parREPEN4PrEI§rabey NP ALY By RY TR hitdzifggoLvent
(ter.'g‘:.lﬁ,‘I oueaet hpaztde , hydh oL ¥ 238 y1 alcohol, and a
hy r of I umet hi azi de, benzy hydr ochl or ot hi-azi de,
ngestiiirgt oZi dbespohyit A aPREOP Rty cladtif iazinpderably water) .

Nt hRLdgRl €1 /A8 ggsgeiﬂaﬁ;ﬁ d&udk "SSQinCQ?JOla?Q W&vyed, and
@i aherBhe BeCarboni ¢ anhydrase inhi bitors €.g.,
taeebbrabastddg)yanahkoand eaz emesip feomnanime fEradgontcsystalline

(e..g., chlortalidopne, nefruside, indapam de),.
atanege; P Braar Bt hHRr T § TG bigengy, and a
1RyralanitdeprEWE RSB, O0fa gihés 11 dtkeratdll]e mxamal.es

of the antithronbotic agent include heparins 20 (e.g.,
(Fepdhenobsdinnf Mephrra tal Ryl e faideSodi un ,
$@5§9fins (e.g., warfarin potassium, anti-thronbin

r

ugs- (e.g., aragatroban), thronbolytic agents (e.qg.,
ur oki Pas&het bsbkirnhsed, athepbass; Imteplesike of the first part

nont epl as m tepl ase | at el et_.aqgregation

e papaueBly ToF Sramifna bey At gl (1 or a
Kiltoshazebf ebhpfeirabiapest adéfte hef ajungsdursDdilym together
sarpogrel ate hydrochl oride) and the Iike. [0132] O

Wi, aWHeEEnBRERSABEY c ofBi AT} ohVRIrRyLhs miiAygymentioned
ﬂyngaggggqns,-a-glucosidase inhibitors (preferably

vogl | bose, 30 acarbose), biguanides (preferably

buf or Mhe kpdtoobl crhded, peutdorsgdurieas gyRmafle,alflyy compression

ﬁgf 1n%krbgg i%gda%gethékfiéég HﬁEI%%%E%§Ve[Q%sgkeferably an
excipient (preferably mannitol) and a binder (preferably

hydroxypropylcellulose) and the like.
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When the solid preparation of the present invention
and a 35 concomtant drug are used in conbination, the

w@ewvoilsr ation M q) 2009/ 011451PCT/ JP20081068228P2008/53228

of these is not Iimted, and the solid preparation of
{Ae8t esent invention and the combination drug can be
adm niygLeapdy SLALAL BOR0NSOYE D AL AIRNS Uk £irst pare
subj ect, or nay be adm nistered i'n a staggered nanner.
cBn0bd4preferablynpradiutédnpcedmdisal itth prhep dicdtliosn ngf
the present invention and the concom tant drug may be
PE§FNit4PBr 85BE - separat e preparations to an
adm nirgkr ahhen Sob¢ efdde O6f tHee SHddhPrepar dlsi @datkd with a
t he present .invention and the concomtant /o drug may
dHergdiAnst dAeddt of aFCBRAN M stFatdork SRdjtedezso

' p j C LS h ol i :aljron of
TSR B R oo e TP Sordart tant daa 0136,
(Pre férsblyf meheitohk omid antbdhrdey crdferapdwopri atel y
/5 determ n S on the clinically I do f
Hyder P Ehe RRRTOREh M el (o e aefone:
ephgpasatbhol pf ptbey pre&bestiol nved iomiandirchef these at an

concom tant drug can be ropriately determ ned
SROEOPALAGCt BAEHR/ a?iﬁ?ﬁ‘?%%?ﬁ‘( i‘g#esli)bj ect,

@@ﬁ%gjstration route, target disease, condition, 20
conbination and the |ike. For exanple, when the
adni nPetiagi produsi tet ¢§ eoararhriabliet ddneodtt st preferable
r b L N, f rt
etorl bar TRoEryt oy Ae AR Nl AR B ERgR core
aoid bheoptesehbyénventavomid [HIBGle@5dsmtafctt koE them. The
.concomtant drug in this way_provides superior effects.
G BEY" 1) ehPURE P ART I FO AU PrEpaPRvFoReBE Loned
dohe ipGEBEBE RN EAl Ot Diig td@d LongoOM trast idedgmediate layer
(synergistic effect of t%e actions of the
piRderabélt FeaFaigemn)aaygoredukldl GRade gt bare Jerederably
bRY1REt hPE-Of B3P e ) NMUENH Yh3QHAk 111G t and
h%@%%?k%%?%ﬁ d%ﬁgy(%ffect 6%}reducﬁggh of ébse gfagen and/or
golearaatelpireéeralgent sabs) conpared to singl e drug
L4 stration), 3) reduced secondary action of the
Ry
preparation of the present invention or the
concomht ant dboge -adt L beed | deats2b taxdarpl g8) ,Wbhe outer layer
2009/ 011451PCT/ JP2008/ 063228 [0132%3 Tgﬁlpresent
Jisn\fé’ﬁﬂliegansaeRﬁP%‘Pﬁ%Hori‘ PR 1eT3Ph & -for 'Ongaws by
weBl@rr | R rbopPEdpgh1 ¢ Exanpl Ssrt SURPAALGHEE still
Sr%%uctioﬁ Eﬁanples, gnd Expe#?nental Exa?bles? &hicﬁore
raedenebls Bo-balcoasts Ueyl weidht tealiatdveane d84F barts by
e 11.h u ntially departing fromthe
wgggbitggn écg%ée%fg§%§'present i nvention. As
poepal ati on additives (e.qg., mannitol,

hydr oxypr | met hyl cel | ul ose, dr oxypr |.cel |l ul ose,
o ot BB LRt SRt d oAbt e (e moredTer, the

i¢Rlelrtleas el Papotlyvs nybpEd ol dogsoditG.ont idifapiréFerably 0.1
oxi de, ferric oxide, polyethylene glycol) in the _
30 PR bPYodedohén E@éﬁppégfaﬁabg:@nﬁaﬁari ¢8 parts by weight,
Rr.qduct.i.an hose coppatd bl.e e th S
Sﬁﬁg?ng%g%oggéggg%ﬁﬁ%d%tio% %r Jaﬁiné§34gﬁ§r%§%%3??%aﬁo 100
pExtispbgntve18B03ofietiee useder 16§3438] Producti on Exanpl e
iBA nixture of benzoate (177.08 g) of conpound (1),

RAF{ ol (262.5 g) and crystalline cellul ose (31.25 Q)
was subieabedeteht Ubted ecbdest orasudat iggn aROWBEX roduced in
CORPORATI ON, 20 nodel : LAB-1) while spraying an .
tAGuSETS B8NDEFoAS (292t &P t{yWn;ﬁWprtoF.%@&néhe first
(29.18 g) to give granules containing conpound (1A).
[ 0139] 25
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Separately, a mxture of netform n hydrochl oride
(463.0 25 g) and crystalline cellulose (11.11 g) was

wapecsed to fluidi zed bed granul ati on ( POARBXCT/IP2008/063228

CORPORATI ON, nodel : LAB-1) whil e spraying an aqueous

P§é1tutl|SoHS€QSQSg¥h©f ipeRy\ToNR AT dthalciReqreb gty st gsed as
Y n containing netformn hydrochl ori de.

t%ﬁ[%f%&? §5§§r The above-nentioned granules (9.6 Q)

¢oavaij ni ng conpound (Iﬁo the granules (432.2 g)

ggm fﬂlgsgg?cﬁ&or mn dr Oégcl:qor%%df taﬁr})glsepov(l%ég:qgclhe outer layer

1(SK(I|o|rm@@n1§Lan_r8ﬂo§81©ﬂ @ﬂcbf@@}_eﬁ:bltynl35- Soeaare s by
(1.48 g) were nm xed tooglve powder m xture. The
we(gbte1 125 ePereIrpably 0532280 bt e Yo Kedeh tri %aﬂ-é more

piRstabh ot e USBGQ rfgtqywé%{@“f&ém% '%% (1*6|0KH§9‘cs by
SEI SAKUSYO LTD.) eting pressure of
wieNigbdinofi  €h8. 5nnﬁrXCQ©eO mm oval shape) to glve 1230
rg é? lets. 5[0141] Ti tani um oxi de (3.76 g) and
P oxide (0.043 g) were dispersed in purified
wat er Thalfhu@) it Dagévetsbbpersi athd ippdsénkt invention can be

Hydr oxypr gpyl cel | ul ose (60.01 | yet hyl ene gl ycal ,
p(r@dgl)cegmd tpz| exgmpie, gc“}cw%”tﬁg hs Qv per pEadpRtion
Sggbgfled /o water (432 g) to give dispersion liquid 2.

The obtained dispersion liquid 1 and dispersion liquid
P00RSE nixed to give a coating Iqu|d Using a coating

chin e r po
e CoBBob R E uPh Sosflt e R i PRRE P Bk abgve
n@mmienedtahduhevaeaghmecésﬁﬁmy1andﬂgnaﬁuiammiemﬁedcbysary to

36 to give copated_tablets. Each coate
Gt Sk cEMBERS PR F8F oLty SR IO )l Laver.
E§Q§Q{n1n hydrochl ori de (1000 ng). [0142] Productlon

e 2 20A m xture of benzoa;e(é347 01 g) of
(@onpletherpin, hrdAAFEPT 1de 2Bs anigyedhitl tdy yidteabioye—mentioned

;1 S ta f d

SRS Pon FhoiieY SRR B S PSS AT g @
qqmgm¢uﬁgoanfaquebasabQWeﬁmemt(ann)QECQﬁd layer.

nyl pyrrolidone (102.06 g) to give granul es
E§H¥Zjning 25 compound (1 A). [0143] Separ at el y,

& ) Mwkkenr anofinaet f o6 nint dykdcddorigdef 1851t PO bg) famtled
cr stalline cellulose (44.44 g) was subjected to

bRtRE E8°pEATEF ahBY EE | 7P (PEXNRESCTERPOYEH BQ, avpde) direct

Joﬁ%t%@t 3¢ \efabhelﬁgééylageagbmﬁcﬁ{éa Ia@al(tll%z 8lich as
of polyvinyl pyrrofidone (103.7 g) to give granul es

exiPdienitngoipttor and hlwrbtkﬁ: orielenifegl 44 necessary, and

SRR M e Ve CIARY o o o

imetefralediintky dagehl ori de
1009/ 11451PCT/JP2008/063228 and crystalline cellulose
BEPBUS KG 802, 39.6 g), crospovidone (Kol lidon CL-F,

@9- @nd) cBRPoRRENEAI BHY Stiear &t s 21%,@9 V£ d&r?ﬁ%@ﬂ:@on for
|ve a powder m xture. The obtain powder m xture was

IlélfC@efmﬁéllﬁgealﬁbj?ér‘yh@akﬁ%ﬂlﬁgjna%‘rﬁ &S qErRIPRISYLon for
| o,LT f
RSO L B B e A g

fabbels. [0145] Tltanlun1OX|de (9.65 g) and
(510 S EbeerbevarBhat Ehied o f7Tbydk RS iR Sbcona

layer can be formed in a proportlon of preferably 1 - 2000

parts by weight, more preferably 5 - 1000 parts by weight,

26
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/o 1. Hydroxypropylcellulose (70 g) and talc (10.25 @)
wer e di ssolved or dispersed in purified water (600 Q)

wa oghviesdi spersion |iquid 2. The obtained di SPEr/$#2008/063228
liquid 1 and dispersion liquid 2 were m xed to give a
s¢ddtli ngrei gupferabivgl@ toal® mprethhegiphdundgelative to

rat.i [ t 5 the coating

11%%%% %%agg}sgrgggﬁg ojf_' }E@ ]fe ‘E)%r%nla)y Itlal ned above until
Tbeowki ght of each tablet |ncreased by 18 ng to give
coated ta Iet Each copate | et. contain benzoat e
(8.5 nf) tg 8%‘6"%}‘7“% d“ oSt %?&ic?%m giPrgever, the
1(n'i@3Qm@@)1atEoié§larZ@aﬁ’rl@éluﬁéhﬁ)éd Eixrﬂ@kﬁfo'%)ortlon BFfepreferably
conpound (1 A)-containing granules (117.7 ) obt ai ned
G.A Pr 396t PéﬁtExhﬂpW%lthtHémﬁ%tHTcﬁﬁﬁWbly - 500 parts by

chl t es n
e e e T A G
€0-a80%e 48. 100) pa2bschpspoigidonef (tKa |fiidmt Qaver.43. 1
g% gn magnesi um stearate (2.65 g) were mxed to give

ﬁ er m xture. The obtai ned powder m xture was
t abl ehedapgsule afroharyrésdhetimgrnmci nan KKgSdduced by,
SEISAKUSYO LTD. iﬁgt a tabletinF pressure of 13.5
SHAERLE16T3L MY 8. 2PANHR afe Frap @185 igi V@PPId Sigwith
ttfh%bla%to%e ?n@hgléﬁéd mixtudd (S0 o A8 (FHR1IP) aRd the
rric oxide (0.1 g) were dispersed in purified water
s(emdg);raou@eyetkjes@}e@geﬂnemtmneﬁ Icompression-molded tablet,
r cel | yl 0] d aI ( .2 _
searyaanan apapd S8 ed A e Moo g D wBove
mymuaoaéddmsmensnaget|qmbﬂeﬂ The obtalned disperS|on
ligquid 1 and WD 2009/011451PCT/ JP2008/ 063228
&péﬁé sion liquid 2 were mxed to give a coating

l'i qui @ar@%bﬂgaﬁl9°§£éﬂgr£@w|é‘;@an(ﬂ:lre%”& Q@feo%roﬂtlldoﬁmeparatlon
nmodel : Hicoater mni), the coating |liquid was spr%é
ach

o thiee PrabEBEs1Bbear hed hboledairthe Feyamieght ope
%gﬁ%fgés1gﬁrﬁéié?db¥a6§e€9 to give 5 coated tablets.

coated tablet confains a benzoate (17 ng) of
¢onpalind (1) and nmetformn hydrochlorlde (500 ny).

[0148 uction The co

(1) - E8nCaEnG gr Shif oS0 # G P AP Frgduced by £ilm
dIaduet ikae Exawp-Rert 1 bhed NBdhe d8 4t on- molded tablet, the
hydr ochl ori de- cont ai ni ng granul es (1080 obtai ned in

mmeleméﬁoaﬁanﬁpétgdaﬁ@bgﬁs@ah 19elBel Ialﬂdo§éle( ebares
&q%’ed(s%uitg)-lagéi?sg%ig@n\@l’éﬁ(oéﬂé danng-nFentQ%n%dg)coatlng

magnesi um stearate (3. g were mxed to give a
kq@@m@mdnricmamneg wélbbvau aeel @kmjeerncrnmnaﬁseedlamvat@e solid
tabl et d u5|$gt§ rotar ablet| ganachlne ( KI KUSU

REEPEARGAFD P aPT&>TRbl €t TRy

Ietlng pressure of 16.3
Khipynpch (18.5 nm x 10.0 nm oval shape) to give 1204
ng tablets. [0149] Titanium oxide (9.65 nd ferric
oxi de 102894} 1@y ethH EP%b%r%EﬁP??ﬁﬁﬁﬁqfq d Rt sesto
19‘)vetrﬁ1%'nvﬁla? %Qeéﬁbﬂ ehi GHi Grilnt &y dF 00ty Drad eeldg ose
(70 g) and 5 g) were dissolved or dispersed
dlrsqcmmmaédomt evs beeoag‘;»ep@r@tw di sperisiniviging he
§ Qbtai ned dispersion liquid 1 and dispersion liquid
tfiv\/ere m xed to give a coating liquid. Using 25 a
¢doavkmg machi ne (Freund Corporation, nodel: Hicoater
mni), the coatin quid was s ray ed on the tablets

obtalﬁgﬁmaEBﬁeaﬁHgFFstﬂE FRTYht %&ﬁﬁ? %ﬂﬂ%ﬂpreparatlon
dUVSRASEGNBY tBE MEIKED ghéesgpﬁcﬂe@réwaﬁhson Each eore@ent

tabl 6t contains a benzoate (8. ) of conpound (1)
igmentenofis prefarabhyof i 48~ %%@e ). 30[0150]
Production Exanple 5 The conpound

(I1'A)-containing granules (98 @) obtained in Production
Exanple 2, the netform n hydrochl ori de-cont ai ning
granul es (1080.2 g) obtained in Production Exanple 2
and 35 crystalline cellulose (CEOLUS KG 802, 66 g),
crospovi done M q) 2009/011451PCT/JP20081063228

T ~ A
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5 (18.5 mm x 10.0 nm oval shape) to give 1220 ny
tabl ets. [0151] Ti tani um oxi de (9.65 g) and

wo 2qopoci4oxi de (0.1 g) were dispersed in purifiBCOr/0er063228

210 f) to give dispersion liquid 1.
dPo6xypropyl cellulose (70 g) and talc (10.25g) were
i 0 di gl PgE S dad M Al 80RcaNih
gi ve gﬁgpé?gfgglpﬁéugu 2. aTh I?%Iﬁgﬁ%%%§%3$gloﬁ ing,
ddaqumg andndhduépéeSLUnth¢qmiqkémamnxpnﬁd«giqquyrwe atep are

tin ui d a co nachlne (Freu

%85@%918 COﬁSaEP Q%lcoa ghoéﬁkﬁﬁveq STSdar NgeH & he
ﬂé@&n&l@éd}/@de@ﬁ bhephabhetsutobdal netb@hema dnss.unti | the

'8ht of each tablet increased by 36 ng to give
¢Bafd tabl ets. Each coated tablet contains a benzoate
(15. 8rpg) mgklﬁgnﬁguﬁgrfclj}m@@d et fé%!’amﬂlé"yqars‘i%@l @r md@er such
(930 np). Prioduction Exanpl e 0A m xture of
a@eaz&attefpesmxgg, oF: btﬁml@b@pdmmel( Ia)nd rﬁim"nhlckle ( 8aglag

a rystallin S
ol inus, Sheh o on Pttt R deor,
ﬂmmdahzeEDgSShumbthﬁgs@rygrngmannaquenu81@&bmhd@ﬁo@loaOroller
Q) ponV|n¥ gyrrolldone (102.1 g) to give granul es
qg%ﬂﬁ&FﬁFn@“?S BBmpotRd (1A). [0153] Separ at el y,
fohgyure of netforn1n hydr ochl oride (1851.2 g) and
crystalline cellulose (44.4 g) was subjected to
f1 ui dCoBRrBeaignafal dtRenl$ AR EORPARAT IEBRMPHSdeHsing a
I q (
rois) pane satiSPIAY Reiheg ST, R Bhine and
Uh@nﬂakalng met form n hydrochlorlde [0154]
E |ght rati o of each particle size was determ ned
91§ sieving granules (about 50 g) using a 30 nesh
(aper tiuea 20QiHAle Mifigh 20091 Hlildd WACH i H2 008863228 tableting
42 mesh (aperture 355 gn), 60 nesh (aperture 250 gm
e 1060 aREs kheapéke upeS 115®e<§ma shaRiet ingh Presssse R
ddie 48 ghh of 35heyIEANUIES AEIRIRI RY -oaseﬁﬁhcﬁ* evgs and
the granul es that passed through”a 100 nesh S|eve
Ble@e38ply emplo¥hd. r é3uttthenyfortche tms@gewenént:appmg, a
about 5 apul es, cont ai ni ng conpound (1 A) were
Fﬁ?ere g%%3|au rf ©19 ly4& nesh residue (0.1%, 60
meshotesi due (0.5%, 100 nesh residue (30.1% and 100
nmesh %assage (69.2% . That is, /o particles w.th not
t

| ess TREnCO851HM hasPOr 7o4™Methd TRk (TR 45 igsg Film

ddRRN ndoApgaruRss68nd%ne 1ikeThe results of the

nmeasurenent usi ng about 50 g of granul es containing

m8iidini n hydrochl ori de were 30 nesh residue (1.8%,

42 me resi due

mesh ?ggl %lq§399g8§ %ﬁ %d%gne eI%}assaté]l ?%%ﬁ%% ﬁggferably
chmata ings, apaut|OIés W 0O motof essnpdiend 260 pm wasaldt6¥hereof,

o BBre Omin | GHBHE o S RE™ 90 98y ARG S20.

¢empeynd (1A), the granules (431.9 g) containing
nmet f orm n hydrochl ori de and crystalline cellul ose
(CEQ@QGK@Oi@GOPIQBaHQtQW a7 o%fb%\ﬁwt( qun&dﬁn more
4 S{ um

ST Vg o A oy i Kt ur o T Bt e ovder OF @ saLt
thedawtfe wad.aabh9t9d5usiagomtrbt®rg Qﬁﬂﬂ&ﬂﬁqny1®5

F@_lgﬁ QKIKUSUI SElI SAKUSYO LTD.) at a tableting
st ¢f€15 kN punch (14 mm x 9 nm oval shape) to
gbhyes$57 ng tablets. [0157] Ti tani um oxi de (9. 69
g) and ferric oxide were di spersed in purified
materT@fogoélé)PFQP@F@%l%?s%%r%m?npgﬁﬁqq§mﬁQY?Ptl°n can be
Hydr oxypr opyl cel | ul ose (70. 022%) and talc (10.25 @)
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wer e di ssolved or dispersed in purified water (600.2
g) to give dispersion |iquid 2. The obtained

waelt@persgson liquid 1 and dispersion liquid 2 WeCEJRR00SE3228

ive a coating liquid. Using a coating machine

Qﬁéiﬁh&d@épﬁéF§F?8n°rﬁ%H§IOrFP%%%RQﬁr%ﬁ%M)to s mapgal (e.g.,
nfRA, NG ol qubdpyas spraygdy onpdPend all st RiRIK8A human)
abové M q) 2009/ 011451PCT/%P2008106’3228 untll t he

weiLghl of each tablet increased by 18 ng to give

coat eq,ta d cont 0

(85 s 8P T8 BBkt POt T bl drBnigefand each
ddﬂﬂ&eﬁghgrbaléﬁt BoRtatlhed i om Ehéﬂﬂﬂkid?prepardﬂﬂbn are

@pound (Iﬁo cont ai ni ng granul es (78. 39 ) obt ai ne

Priod®@&t B8R/ E%Sﬁflh’éaégst% 3 Sighn O, for example,
daxé%%fél Qel, %i CEP{;@' Di 89a1988Ed| esydA 32 cﬁ)akﬁetttéb' n%% eN1.5
Pr oduct i on and crystall|ne cel l ul ose

HBPrtes, (28DA6 ( Qa&temb RrbepyWmp ikl gaeslas don Adulgs) )

t
d@%t&%l%%gaggﬁg%g§?§F:@h?hgég tgl%édzggmgeggagQghégg Egcretlon,
dbﬁﬂeeﬁ&db9$eag ampei aey grm¢@ﬂernplnnandua(ﬂGﬂ{USWEG

SAKU Y D. t apl e f 15
6&&85 gé ﬁﬂ% ggu%ﬂ§% a|{%ﬂ96§§esseaf @Sfﬁ?qnglycaemla 1,
didlpettis. cobp@189tions [eTgl pAnidumepdds;,( hephrdpathe,

ferric oxide (0.099 g) were dispersed in purified )
RAHECPEELY, 1Cg arachr VB2 BT QPRI SR N rqARFeriosclerosis,
dddy mgonxggs%gheﬁsr(@aéétﬂa asih ! alfr M o q)e g.,
wer e di ssolv di spersed in purifi'ed water (600.
)snmlazorglvedeSpen5|@nlmarautkapt'Wniaﬂnumnned
per.si, on d di spersion_ | d 2.\ner
%a§%§°lgtgsgég |ng %lqul%n’tg ng'g 03% ﬁf%ﬁﬁﬂ%n eCtlgns’

i(neauagt @meoEateeﬂloﬂpdeﬂlabétiﬁﬂgﬁnqndh@, si®stomia,
coating liquid was sprayed on the tablets obtalned

Sdfri FCERBTABRRRELBF SRIrisin &ehimhsdadeddfpdls
B 4A-9i%8 d9s6eated, t@@éﬂ@y Eﬂ;ﬁbﬂq@leﬂaﬂl%bl(%t g.,

contains a benzoate (1 ng) of conpound (1) an
hyeerdrion yRpdidenior i bl@p%@@omter[colmapmm%n

R T e R A g AL A o

Hyyairadipeod agle- aonéawsngegmsa:tml es. g(A,SEatheg)os@idIemolsad)

i n Production Exa ? 9 stalline ceIIqus

h(Y@ééLt%sP{énlo@@SOngdé@ gJ 1+ Tro i FOHEKE19G d’&r‘rs'

Ardorod8s3a16) amgoﬁaaﬁe$é ugn St@@f@i&]( 3. nfh @t 1\WRY, € cerebral

m xed to give a powder m xture. The obtained 35 owder

FHoRtLERY ) wad NEHBI Bt BESLSTAYCA §IHFNS abl YOI Ge hi ne
m%‘%%%/o%%‘lé @ér&é’@%’@ﬁé 1218;?4 K I.‘tkfl\#hd§%:%§ﬁ}<u§1¥9 solid
D.) at a tableting pressure o punch (18.5 mm

pxehhﬁatnwnowalthhape¢sentglw@edﬁiﬁhrqﬁtaﬂﬁqﬂaﬁeﬂullﬁbr

5Ti t |un1OX|de ferric oxide

RS RPe PR R B PR o b o S oG e sty i ot WEE8ases

@ .sner %le@@nliagyl grévehlyd@@xypr@mydlcca}a{sdﬂ%& (ef@n@2 sgkh as
and talc (10.2 g wer e dlssolved or dispersed in
Hmﬂqafrdé@lmpéﬁre oen2agY £le gt e i YpTHERATISIGH @12,
éggﬁf%ggﬁbﬁeQedbspeEﬁ?BPeééfﬁ%cbé—ﬁﬁBﬁf@%éidﬁ“¥EEHPQmpalred
[1quid 2 were m xed to give a coating liquid. Using a
q&uﬂq5@gtwéehanee(Fpedmdb€b¢@orSNPRWEssmnnﬂof ﬁﬁ@@aﬁ@ﬁlon from
the coa ui d. was. [ a ed
Bibiatinga Bodoa bher P ET R e AR B
nduﬁupaia@ bﬁlgﬁeﬁmctﬁeghy@pathy, dlabetlc retlnopathy,

arteriosclerosis)].
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coated tablets. Each coated tablet contains a benzoate
(8.5 /5 ng) of conmpound (I) and netformn

whywpochbori de (1000 ng). [0162] Producti on Exeempirods/063228

The conpound (1 A)-containing granules (44.12 g)

dBabmed i n Production Exanple 6, the metformn

hydr ochl orj.de- 20 nt aj ni ggg% ( ined

in Prggﬁcgfgg %%aﬁ%?eg%igggggggstajﬁﬁhéﬁggfﬁiﬁggggn%
i(rCEOItISNKGn1900ce@9. Toghe &m oshbectdore Jnikolnt ddn cCmpeund (1)
29. 71 %) and nﬁﬁgesiug1ste rate %1 8 were mxed to

G ELTOERGEr CRISEUPES e85t 3 e “Wi%fture was
febheied using a rotary tableting machine 25 (KIKUSU

SElI SAKUSYO LTD.) at a tableting pressure of 20

kN pufieier18hs RALRCELIVE FMRevial ok iPrwy dilVe OF3f4salt
e AR 81sS. £H01683hmdi & anbamie pX1 Oe { L 6h PP f, eeterably
oxi de (0.099 g) were 30 dispersed in purified water

J 21601 ngy day, gesecdinppendi 6h) | fouiah ladult (body weight 60

) dr oxypropyl nmet hyl cel l ul ose (70.45 g) and talc (10.25
‘were dissolved or dispersed in purified water

(60972 9) to give dispersion liquid 2. The obtai ned

di spersion liquid 1 and_di spersion liquid 2 re mxed,
to givé éhéoﬁtaﬁﬁgofila%*%ﬁ?r _L%Y‘%go%{ﬂgﬁ%hqeﬂg cRitfEctive
dnfrend nERERer aki génef@ﬂﬁ 5l copd® mdWdby, preferably 250 -
2009/ 011451PCT/ JP20081063228 mini ), the coating |iqui
29 Fr/dped bart AR adblet ooy aiedhtaf&dinti | the
@@hg@& of each tablet increased by 36 ng to give

ate

tabl ets. Each coated tablet contains a benzoate
(17 mheobdmanpetindtidn freaqueidywrod nHeydroaddhl priegperation of
1000 . 5[0164] Production_Exanple 10 A
%P&Fg%%?% ﬁgFFBFLﬁ)ﬂ Wd‘?%%h?%?-?ed‘é@ftﬁlé‘é%edg)mamls for one
deyy Stsaldriefe regh ul ose3 (2/mdy 9)daas iy elef@ra®ly twice a
fluidized bed granul ati on (PONREX CORPORATI QN, nodel
d2¥-3S) while spraying /o an aqueous sol ution (1000 g)
gglﬁgﬁyvinylpyrrolidone (100 g) to give granul es
aining netformn hydrochl oride. The netformn
hydr o®rir¢riicdéac oyt praf egelytamiaw (€135 Zhyg) solid preparation
talline cellulose (80 crospovi done (80 g) and
i tse Pareerbar a8 EEOR NS mked to give a ponder
amodnpre sk3 ogemnbadsdngaineé f of o e Iyychpalomigdef Bh®enzoate of
obt ai ned powder mi xture was tableted using a ratary
FeFRCE I d ThaeRAnd 0P RIRUSKE &E NSy org o Igr 14e per
tzalegt.i ng pressure of 16.5 kN punch (18.5 nm x 10 nm
oval shape) to give 1200 ng netformn
shynpaigiseicdeneoredi hapbet apdritainid Bl.65mg of a benzoate of

QHEREIRY e hogs L2l Bl Bl ) 8 e

agiocapae sisibernmeddatietdayet coatdinging dui chg Alfs@ benzoate of

hydr oxypr opyl cel ose .21 ,_Jranni tol (68..3 g) an .

by ot RS OF BovmutH (i nasd aideopsay tablet;

doy purified water (720 g) to give a conmpound

(IA)-containing coating |iquid. Titani umoxide (9.64

ag)coamd epsipncmexfigd tabben gonthrieing sperge@fi § benzoate of
i £ ter g).t [ i rsi |-i qui :

RS a3y Fodl s S5 gt he Bvphsiydih agoper taptet.

wereodi ssol ved or dispersed in purified water (600 g)

to give dispersion, liquid 2. The obtained disper.sion,.

| o FLECEnara SR0idi BEFT AP ChranREaT T qryassion has

d prisayen tceat WAErkifut8npd@dd6] 1 3 siNgGA CadldR@f, and

machi ne (Freund Corporation, nodel: WO

MESEPIOL T4 BYPCPFDPoDbEE 0832 dghysically separated from each

30
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Hi coater mini), the intermediate |layer coating |iquid
was spray-dried on the netformn

whympochbori de-contai ning tablets until the weP@hiP2068/063228

each tablet increased by 24 ng, then the conpound

othA), coht asnsngeroar i iy theprkssayatpoay s¢ebaédisy. The solid

t hereon. unti e welight, of each tabl et. increa y

SESRBS A Pheh EHe TRD T AYBIe aA R ToGULA Tghons. each

pepkayrdai edtibededinentivdldvhe vaicghit caf sedeliahabkeRS1 to RS6

i ncreased_by 36 ny tqﬁgive coated tablets. Each anted
dnat Ue

despret BBhPYi Ak ot & -5 g loFe BEFpGaARLY| ot more
taad gebL or Bl Nh hydr 96 oA H8QR i )eh odkb@46Fhphy analysis
Producti on Exanpl e 11 A mXxture of benzoate .

upger2tbek§pl bowenapoendi {ions mdtein one8Ynky) paagervation at

CEUELL e GRL) Yase (T 2240 Yaseal SELe 48 st oper

swhicke sprayi ng an aqueous sol ution (60 kg) of
ol yvj nyl pyrrolidone (6 kg) and sieved by a
g? ating device (Quadro Engi neering, nodel: Com |

1945) 7he gh¥Ey8f3NEhRSHE P JYRE cHERAdAAg( k8) the method
Separately, a mxture of nmetform n hydrochloride (100

degrrebednancist fplloeing | Bingsaqrad Eypmpds 1-

ect t Qe uidi bed, | At | :
SRR b ) BlRi e ey r o e auees G enee 28RBS o
apallyginyl pyrrolidone (5.6 kg) and sieved by a

ranul ati ng_device adro Engi.neering, del : m |
<ié4§)>.luff% %af%ﬁéssfé,%@ pf? SO TG Hgmeter 1.6 k25 cm

abqwanuEsttaned B mgoODkiet) on scal e and mixed to give
%ranules contai ning netform n hydrochl ori de.

(Fhemabdle- RBABPONed granul es (19.345 kg) containi ng

coppgund L(hAke A gf AP ESdteld k3% I rGaRY@irAiFIGoroacetic
nmet form n  hydrochl oride and crystalline cellul ose

( CEGLUS=KE32000008D (8o D&® kgptiddr ospovi done (Kol i don

CL-F, .13. ko). an [ I (Q. -
m ek EE ghaat et chaer B o B R Bl A s Bk Bacet 1o
m xttide=wasoyabbey td (wusiurge aratatgry tabl eti ng machi ne
%KIKUSUL SEl SAKUSYO LTD. nodel : PEGA1024) at a

(PabPetF A pPEeSurRt dPTAS RN punch (17.6 nmx8.4 35 mm

oblrenrg 8hARR) 50301 MEn 6599 M Y ialeS pha¥@ A/mobile phase B)
2009/ 011451PCT/ JP2008/ 063228 ¥1tan|unloX|de
(1t2385Kkgp 4mabide Pease ALNkicq PRageg)Blver e

di S 0 puri £hed. wat 6, - [ :
digggﬁs?gnhFPqE§dgQ?Qiﬁgrgiy%fo%y @b%%f%%g%lé?ggglle phase
(8B96tkgl0dAd tmbobild. F2sk P/ murid alidssiev@d or

di spers in_purified. wat 6, 8.5.kg) .to give . .

i 256 SBaminbiPabh e S itprienRreten Ay Rghiges phase
ang)dicsPpep$i 0Nmbb§ Uk dplZa Y€ IE/Bb6EId: tthageva)a coating

liquid. Using a coating machi ne (Freund Corporati on,

nmod&Pm ABCMiNOES) 60t REN £ o34 hg MRl Bhes Ss r/8ped Lenphase B)
th obt ai ned above until the weight of each
tagféﬁgkﬁgﬁéased by 18 /o ng to give coated tablets

({@ontfaori mgteonpowhdm{h) (6.25 ny, free forn) and

tform n hydroc ride (500 ng) per tablet. [01613]
( ogﬁgFFgﬁrExggpnglﬁmThe conpound (1 A) - cont ai ni ng

@ ardhese( 38mpefakdre 15a10b @i 3ved -bypptedugtd on i n the
same manner as in Production Exanple 11, the netformn
Y decedhimpr taaresatarai nPejtami’es —( 2ip3us9801y)
QRhai-aed sbysPLALHSt ke LnréSe same manner as in
Production Exanple 11, crystalline cellul ose (CEOLUS
KO- 1000, th4. p8Zsky}, speoshusadioie (WKdldtiegosubistpnces RS1 -
14.187 kg) and 20 nmagnesi um stearate (0.869 kg) were
m xed to give a powder m xturél The obtai ned powder

m xture was tableted using a rotary tableting machi ne
(KI KUSUI SEI SAKUSYO LTD. nodel : PEGA1024) at a

tabl eting pressure of 14.8 kN punch (17.6 mm x 8.4 nmm
obl ong shape) to give 712 ng tablets. 25Titani um oxide

A P - AN o
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Producti on Exanpl e 13 The conpound (1 A)-contai ni ng
granules (9.618 kg) obtained s by production in the
w@2awe/0mEsner as in Production Exanple 11, the PEUIR2008/083228
hydr ochl ori de-cont ai ni ng granul es (211.98 kg) obtai ned
ROP predderivadi AreRecempRURdnhler & a4 satodhieriesd, and show

1 0
EnpLe sl s o s AS 1050,
lardagnesi. 6nt30ganad el 162100 ¥ A 6rdgpe areirve Liyi, X @theno the
dlaioncLis g EOPEPEY {Bbi et o e He FRPREGOF AT e
1§@u§AKH§¥@anQgr§Eﬁgl anPEEANID24)det thd AP Rid-R@ntioned

pressure of 19 punch (22 mm x 10.5 nmm obl ong

Cﬁﬁ@‘ﬁé)lopé gi Ve kP kt dBiasss substrngRBuATBXx@E seen in the
a d c ) r
e bR 8 b L o0 i A o entaining
mmtfpem&mohydrquhﬁoﬁldéde@x@xﬂaugmruudeunaI (J)oged a salt

and, tal c re dlssolved or
%‘Ie§§é’|f3eduﬂ1fj SR LA éﬁﬁg%tf@e SURFT A5G & compound (I)
Ginsprr sdenthiFgedd 2. The obtai ned di spersion 20 liquid
1 and dispersion liquid 2 were m xed tod%é e a coating

li qui deresi AgSBiEbat?nge nkehi he ¥Frianmse Fﬁb@é?@oﬁelatlve

er%‘%%lon AXel1lPFBhe +OE2€ORTENGEd MU IR RRRKEd ‘?Ln, since
tabl ets obtai ned above until the wei ght of each

thaeb Ieétutllnor tamedvayics dependifia/eort otstteedleta&bﬂr@ﬂ@nt

SHAS 0 SO e (£ T 28 14306l M orence,
darrﬁd:liﬂzﬁ,llt@bnExameeoﬂAthe mobi Idepteaspainad the like. When a
(1A) - contalnlngﬂgranules

11 k obtained b
VﬁF&&‘&&PPoﬁsu fO 30kl l%‘ﬁ%?‘“a‘ée eigr') PBrddu din © )éoa related

el lvathgt iBhS 05 A& Na hydlr Gl Prirde 0 HealafiiRe elution
granul es (212.814 kg) obtained by production in the

tsaee ofantberaselat o osldes FarcEamploweyer, cEhst arfehect
|0 oLy 009 kg), crospovidone

?%H#é d%ﬁ ggEF, ?35%%% g JQ%ggneS|un1stearate
(01788 kg) were mxed to glve a powder 35 m xture. The
obt ai ned powder ture was, tabl eted using a WO .
2000/ GT145056) SPEOOBTBRTE o5 Fot e HIH Sl g naRPAYS S
UndeUSHE SELSAKHSYOL A8y 8®6kel t 1 REGALR2A)E st s@bstances RS-1
tabl eting pressure of 24.4 kN punch (22 mm x
o8l GG skEPEYNEo (§) v@rqsqhu%@dtﬂdmfét% orﬁetramfumeéﬁrt&@l
sgﬂos%%%ciégiasa@d xsﬁ#%&em ¢ pided 123 P WS, related

Ispersed In purified water (26.88 kg) to give
smhﬂwamﬂeoﬁSFBqurdlateéy@ubayﬁmzﬂnﬂﬁnﬁJnnaﬁaﬂad sspstance RS-5
%1 géd?%gsu?: FééR%é er ﬁil)ow?sola\ﬂlegmgodlment of
dhﬁamaﬁaq@aphlQUtda21yThﬁaDpt@dneddeSmem&m©makquad bf Fig. 1,

and dlsperS|on liquid 2 were m xed to give | o,

theaedE sl Pu F&laFEijnau}ésE%%‘E‘F NP rere ISR Ui &gl compound
@O PHALILRA, siBAdebncAXRs170FR 1 atd1e faridaietd irguizd %iated
sprayed on the tablets obt ai ned above until the wei

fosdaeieet R6Hdr ratpbadedubytIscaRiv ginde nedated su stance
bl et nt i.ng .compound (I) (12.5 ng, free form

Ié%g!ﬁ% %%nP% ﬁ§3?%chlor|de (1000 ng) 15 per tablet.

(¥bkllarfémoduetibdn Exanpl e 15 The conpound

(I'A)-containin ranul es (980.04 ng) obt ai

pr oducdti€oRSErk gﬁ% ashfk! %}ﬁ%‘?’s é“‘? n‘)&}frld%jl? ?‘z@eak area
famhe 1L teeyptakl hbpeacet| ah osesuly J&rr&)nt( EOMBpound
KG 1000), crospovidone (59.95 ng) (Kollidon CL-F) and
(agss 10, s tearaEBI B2 DEIRGPD WY eh X P 1 iiansea 1iquid
powder m xture containing conmpound (I A). The netformn
hydr ochl ori de-cont ai ni ng granulzes (5.40162 g) obtai ned

by production in the sanme manner as in 25 Production
Exanpl e 11, crystalline cellulose (CEOLUS KG 1000,

299.01 ng), crospovidone (Kollidon CL-F, 300.1 ng) and
nagne3|un1stearate (16 07 ny) ver e n1xed to glve a

R o e Y
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to give a bilayer tablet. The bilayer tablet contained
a benzoate (17 ng) of conpound (lI) and netformn

W(lny(!!bmm:lhlsnri de (500 ng) per tablet. [0172] 5 Pr@UirR20080063228

Exanpl e 16 Usi ng a desktop portabl e tableting
chECRREeIraphet ARgL¥aLHi WeagT GhsaSqavesESat ieped E?Ddltlons
B200), the netform n hydrochl ori de-cont ai ni ng

% m xture (301.19 ngy) obtained in Production
Exaaneres whs aasureeedccmt@miabﬁ etomipegnsy ddsumeans ghe

3 kN 17, 6 8 4 f
c]oinltgp g&ngmPﬂ% e Caosnspu(%g (f@g co%&%)(:ttu%grgg%&gs

prodidtecn169. 34sﬂgid0£bf@benﬁ€tlldn Pradudsi ancExaept eofl Scompound
was added and the m xture was tableted at a tahl %tti?g

(Bred8arelys 2 kRPPURRH™t °FoThatR deBhdhcayéer Iana
g ok Q'f[g‘ Brlg Qé(ﬂf Ok QL4 e PRl RIAGRAWE! other
m Xt ure obtai ned in Production Exanple 15
cmpohamtﬁer H@I@Ie@pmtt e nrieseendswas thpl emednatof the

t e
atC%?ee ﬁhggeeggéﬁeﬁd%aé?%r ee- g@ehr é% \eélt p%gnt |ne8Sert of
abempdate.(17 ng) of conpound (1) and nmetformn
Egdrgﬁhl oride 20 (500 ny) per tablet. [0173]
tion Exanple 17 Usi ng a desktop portable
t abl ethBgshREAI ?_Eeﬁ@?é@iémgaﬂmﬂ{é el HASh t$BhKhnd each
CO., LTD., HANDTAB200), the compound 25
aGItA)’ecéﬁgﬁﬁﬁFﬁgtp@ﬁﬂ‘é@lrh‘?%m dha e lidqyprepsiratiea rFan be
RLadugt P{\B(%n ;]e
pregsgglr ggg?gég%guﬁ% éﬁd?ﬁﬁ rha?:gta%(%lu?ﬁtacpe a?ents
sgileetad fmper acbheraladz)lh@;c coyerdi rfiony ot:t@h@ctmd @l Apherapeutic
Ther% &he mnEr core tapl et contai n|t %1c a(;en)c for
&L "pracediabothe cRW et T The 3o rfaé’r 7

hlg%@m@bhaemﬁie cant ahvi mgpavetari ve xgare: ,( @@Qa&3lﬂ$§)351tlc
tained in Production Exanple 15 and tableted at _a
agsBltet 8 AGUBPESSur 8D RN U IRNGTRACT @EETE @k thes Ladke
(@ReRg  $haPel kL Fh¥E o REESTIRa) 8t dARLh: C-BH\%lnatlon
press coated tablet contained a benzoate (17 ng) of
deagpeund (1) and netform n hydrochl oride 35 (500 ng)
@ﬁ; %ﬁbl et. Mqg) 2009/011451PCT/ JP2008/ 063228 [0174]
&uction Exanpl e 18 Firstly, crystalline
cel | uEaasp( EECLESt K& A10O pe8 R 7 gamit &udt mabam\esddmelude
(Kol Iidon CL-F, 331 ) were mxed to. 5 give a p
RGP DT GPSAAL# AL8r FEA ot ST LG BT GEekEgHOn
Rertabks rabhethadpaReRiie dAMSEHIMNY JRENIMR; human insulin
(1 CHI HASH SEI Kl C% LTD., HANDTAB200), the netformn
prppasesien aynébﬁﬁam@n@y pﬁﬁlmfrlcrn%q}rr@e(ra@ﬂ OFiRg)

(B! n dyct t
T S SR T R B i A
mkshldng slﬁap@)neho bordetheatfivestod auyemlltrhe(re .ohe poddér, oral

for _an internediate . a(lyer was

6
i TR P REr B HAY ¢ 1B BLEl S B VSt {og pr Secaratazone

o a3 skhkpyRekeb® fpraréheoBeatptkd@yRInid®@)] t@iglitazone or
conpound (I A)-cont ai ni n%Q powder m xture (110.47 ng) 15

splseditn&deirgofr dBGe{ £HRL B difbt 2 1 md<SFagtitézaddded

tu t tt r e
R e REFABELLARLE, udl) A AR M dTiERsenS
rialvre@elltayelr t aGet 3t pnTARNEIL 1) baenzpate (idaswy)indbfibitors

bt VRO BITE] PrOMURTTor Biahple f8- 0L ey pighanides

daesgkt opufeihahl ert abl esi tige r@chi (e, 4 a,blrgxdmmmhuee

(1 CHIHASH SEIKI CO., LTD. NDTABZOO) the met f orm n
PPdraER 0FRGESBBAEAI ni WS Phiftiete TRSRARRI S0l 513 frgy Lurea
obtai ned 25 in Production Exanple 15 was tableted at a
tabletting pressure of 3 kN pddch (17.6 nm x 8.4 nm

obl ong shape) to formthe first |ayer, then the powder
m xture (33.35 ng) for an internediate | ayer obtained

in Production Exanple 18 was added and the m xture was
tabl eted at a tabl ett| ng pressure of 3 30 kN punch to

o S o o T
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35 in Production Exanple 18 was added and the m xture
was WO 2009/ 011451PCT/ JP2008/ 063228 tabl eted at a

wao abbetusng pressure of 3 kN punch to form t hePdDar2068/063228

| ayer, and then the netform n hydrochl ori de-cont.ai ni ng

(sowder tmli@utrﬁewsoogézbﬁ@?lw%ﬁnéﬁlwtarﬂrmctqt@ﬁrpropamlde,

t@ib%tnsd@ éteﬂgggmﬁag ﬁﬁi Sh SRS, tgqttlnetpe&late a
ettlng pressure 0 N punch to give a

qhﬂgadldyergﬂabheblefherépaeli%wdﬂ trefiestl icoidteai mddt iglinide

benz ate (17 f ound r
EHPErFS%ggéég ﬁg?ng%?r? éﬁﬁ?ﬁ?ﬁﬂyijf A Sesge TV
1E’ﬁﬁd>uctblren oEKéHpi:Barl d8hpound UTE) Ofe .ay.henzidal=ey 114,
g) of conpound (Ii metform n hydrochl oride (999.7 )
sart@odipsial | pasageiPhinseT 128007 T~ Qkls s egoadsts (e-9-,
A i3ed IRl atison CQEBBQRQ b%‘stﬁo %' , GLP-1,
Etgggf%thﬁgqufggﬁﬁgkﬁn S%Eggﬁgéso |onE 610 q 3
FIAVRnploppicr oNNdaaél(G&C9399b gerx,éen@rrm"ﬂulresﬂl’ls-51077

AR PR RELESTREAT) KD R éegrgpgggggggtggsrrs g
pAGmdinSakef 39pm8sgbloapdo§ﬂ@@efsmwpmweatnm}(lb%r@) e.g.,
were mxed to 9IV lPﬁgOMUer m xtur The obtalned

SPGBy VARRAaFE PEPAT I g H Y t &%t fgYCegen
ﬂfﬁﬁéﬂﬂh%%ﬂ%%@%éﬂ&ﬂm? Q:ég@—é psosbrat dsablietHitd tor,
pressuré of 26 kN unch nm x 10 nnroval shape)
alacgiopa @zzegﬁ-glﬁa re$§LUTotsqqllum glucore sfitdmnercgéer)

and ferric O SRer.
it RS B R0 085 ) S S RS Dbz oggnase
ihhikyidoasy geogy| nBViyB&28) vl @@32@1@:1(159 Ok gigonists thereof,

splysiiene. Slycel (32.408), amLale (8 0 MEES oo oving

d}:'u\g% disppetskeathhquedegt oFhegobi s fledydiciiamsisen activators
UId 1 and d|sE§rS|on l[iquid 2 were m xed tqQ give a

Qsaoa;t irngoric§ait87oUsi AP a (EbAE? IR drPentaiihe nettldmeg ropic
NIt 08, +ARdel jHi coater nmini), the coating liquid
s sprayed on the tabl ets obtai ned above until the
ﬁbﬂgbﬂ of each tablet i ncreased by 40 ng to give

coate tablets h ated tabl et nt ai ns nzoate
(85 TPt SEoRBotit (1 PaRa et ST ryth SaREa g
<ﬁi@ﬂﬁxﬁ@ﬁon§5hﬁ&f8he HIHBQ@9f&$iﬁ§iﬁ£ﬁh&ﬁ&ﬁ&&h&63%2& ,
Exper i ment al The tablets of ,
oneEﬁéﬁﬁngstl zeBALRYE Pr o RRRG 1oiF THédmp e " restat,
ﬁ%ﬂe@%attabet—lQﬁ Coppatat +¥sn £ oghiatd o a@%ﬁ"ﬂﬂ&ela31ng drugs

wer e placed gl ass contai ners and subjected to a
trhﬁzﬁs?el’fvatel Qn,sNﬁb‘vl NTy3t eBPNEndeguxdferqheider vat i on

S, Tind unt sy
e ¥ s e O R Bnd P Padere ?%Se%el&?éﬁée?rat@&,{ 14372
(xerg .qd dar(d —shmmmopheﬁahbes 12~-m&thyIn-t-heniBerAadsyl )Wo- [ 3~ (2-
neﬁtﬁéﬁf M neani m)nthl Pd RT neans reIatty c
iEhereRy) PERBYLABHEAES O t MG B SISO WEreTOteTS

40 Jreasuned) by pRcghnpent 06 FBNCE. & 1 AUt bGirmRiag! &y late) ,
ana yS|s under the foll ow ng conditions. In the

AEbliehibiferandgnes - of LT &f at el Badad Hifve N dhenarotit gy zolium
a K at def i negyab e I

R l6 bR Z&%un%é@c%’%te%&%%ﬁkﬂﬁam

antukéldxy¢eabe¢evesgé®@ engthetiymmﬂlcnﬂuxﬂ»,|$Brebral

l.e assu d cont nt of c ound |n th
Par oG 16F SPr oAZPROR Pk AMpF SERS - @
meldptas Goppakaki \e. B pdect eno X aAnphE alpdﬁtcﬁslaﬁ S’m;nal
and that in the preparations of Production Exanples 3
sap s tiqg Xigagg-1FABAKrhe $BBUPIEOT$t is clear that
the solid preparation of the 20 present invention is
superior in the stability. [Prfeparation of sanple for
hi gh performance |iquid chromat ography] Five
tabl ets were precisely weighed and placed in a 500 nL
measuring flask. About 400 m of 0.1N HCl was added
and 25 after shaklng for 30 nrn the m xture was

o AL N L o e .
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(1) columm: Zorbax SB-CN, 5 pm inner dianmeter 4.6
mx25 cm (manufactured by Agilent) 35 (2) nobile

w@b@se1145M0 2009/ 011451PCTOP2008/ 063228 nobi | er@ihare0sA63228

purified water/acetonitrile/trifluoroacetic acid =
10027100/ 1 (vol une ratio) nobile phase B: purified

h CtrLl . : e . .
(vol uER=rPBE) bE 85 "l AR et 55y IRe T b o™
imiciutle BUGRCNA 98ddc{asdilmh ibaser A (wly.l,e ppleasetBLine

75/ 25 bi | h A mobj | . B O.mnt
538 DEoPRBERF b prEeE A Tt ITe JASE SRR 08710/ 90
plivakibkeaphaserbsavbst e phase B)sd10f ok an(e. 40, 550dium

m n: 10/90 (nobile phase A/ nobile phase B) to 99/1
sebbi Ca8lphaBesal fbbi | TIphRRe BYFHAS L0Rikiterso (> - the

' e; i Phase nt \-(4) -
cf%?%%uglgﬁggggr%?éﬁ %ﬂlg@?%%ﬁdet ect of??r w 2 8l%r'1u%\] E[é)(BR'SS) !
(Saapksokgnderadimethphorepr B0 =7 -atfdaratdc (7)3-col um

SHRBE Ay OAL.05 2 2 SO GHI, LIABhS Mot
yRT32c3tRYI i1 dOnES BadIUid 2R )G fibrate compounds (e.g.,
bezafibrate, clofibrate, simfibrate, clinofibrate), ACAT
inhibitors (e.g., avasimibe, eflucimibe), anion exchange
resins (e.g., colestyramine), probucol, nicotinic acid drugs
(e.g., nicomol, niceritrol), ethyl icosapentate, phytosterol
(e.g., soysterol, y-oryzanol) and the like.

[0128]

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-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]lmethyl]-2-ethoxy—-1H-
benzimidazole-7-carboxylic acid), calcium antagonists (e.qg.,
manidipine, nifedipine, amlodipine, éfonidipine, nicardipine),
potassium channel openers (e.g., levcromakalim, L-27152, AL
0671, NIP-121), clonidine and the like.

(0129]

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 WO01/82925 and WO01/87834) ;
neuropeptide Y antagonists (e.g., CP-422935); cannabinoid
receptor antagonists (e.g., SR-141716, SR-147778); ghrelin
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antagonist), pancreatic lipase inhibitors (e.g., orlistat,

cetilistat), B3 agonists (e.g., AJ-9677), anorectic peptides
(e.g., leptin, CNTF (ciliary neurotrophic factor)),
cholecystokinin agonists (e.g., lintitript, FPL-15849),
feeding deterrents (e.g., P-57) and the like.

f0130]

Examples of the diuretic include xanthine derivatives
(e.g., theobromine sodium salicylate, theobromine calcium
salicylate), thiazide preparations (e.g., ethiazide,
cyclopenthiazide, trichloromethiazide, hydrochlorothiazide,
hydroflﬁmethiazide, benzylhydrochlorothiazide, penflutizide,
polythiazide, methyclothiazide), antialdosterone preparations
(e.g., spironolactone, triamterene), carbonic anhydrase
inhibitors (e.g., acetazolamide), chlorobenzenesulfonamide
agents (e.g., chlortalidone, mefruside, indapamide), azosemide,
isosorbide, ethacrynic acid, piretanide, bumetanide,
furosemide and the like.

[0131]

Examples of the antithrombotic agent include heparins
(e.g., heparin sodium, heparin calcium, dalteparin sodium),
warfarins (e.g., warfarin potassium), anti-thrombin drugs
(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.

[0132]

Of the above-mentioned combination drugs, insulin
preparations, a-glucosidase inhibitors (preferably voglibose,
acarbose), biguanides (preferably buformin hydrochloride),
sulfonylureas (preferably glimepiride) and the like are
preferable. »

[0133]
When the solid preparation of the present invention and a

concomitant drug are used in combination, the administration
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tRBe]JofRTbe66 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.

[0134]

In addition, the solid preparation of the present
invention and the concomitant drug may be administered as
separate preparations to an administration subject, or the
solid preparation of the present invention and the concomitant
drug may be administered to an administration subject as a
single preparation comprising the solid preparation of the
present invention and the concomitant drug.

[0135]

The dose of the concomitant drug can be appropriately
determined based on the clinically employed dose of each drug.
In addition, the mixing ratio of the solid preparation of the
present invention and the concomitant drug can be
appropriately determined according to the administration
subject, administration route, target disease, condition,
combination and the like. For example, when the administration
subject is a human, the concomitant drug may be used in an
amount of 0.01 to 100 parts by weight per 1 part by weight of
the solid preparation of the present invention.

[0136]

Use of thé concomitant drug in this way provides 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.

Examples
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[0137]

The present invention is explained in detail in the
following by referring toc Production Examples, Comparative
Production Examples, and Experimental Examples, which are not
to be construed as limitative, and can be modified without
substantially departing from the spirit and scope of the
present invention. As preparation additives (e.g., mannitol,
hydroxypropylmethylcellulose, hydroxypropylcellulose,
crospovidone, magnesium stearate, crystalline cellulose,
polyvinylpyrrolidone, talc, titanium oxide, ferric oxide,
polyethylene glycol) in the following Production Examples and
Comparative Production Examples, those compatible to the
Japanese Pharmacopoeia 15th Edition or Japanese Pharmaceutical
Excipients 2003 were used.

[0138]
Production Example 1

A mixture of benzoate (177.08 g) of compound (I},
mannitol (262.5 g) and crystalline cellulose (31.25 g) was
subjected to fluidized bed granulation (POWREX CORPORATION,
model: LAB-1) while spraying an aqueous solution (292 g) of
polyvinylpyrrolidone (29.18 g) to give granules containing
compound (IA).

[0139]

Separately, a mixture of metformin hydrochloride (463.0
g) and crystalline cellulose (11.11 g) was subjected to
fluidized bed granulation (POWREX CORPORATION, model: LAB-1)
while spraying an aqueous solution (259 g) of
polyvinylpyrrolidone (25.93 g) to give granules containing
metformin hydrochloride.

[0140]

The above-mentioned granules (9.6 g) containing compound
(IA), the granules (432.2 g) containing metformin
hydrochloride and crystalline cellulose (CEOLUS KG-802, 25.1
g), crospovidone (Kollidon CL-F, 24.63 g) and magnesium

stearate (1.48 g) were mixed to give a powder mixture. The
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obtained powder mixture was tableted using a rotary tableting

machine (KIKUSUI SEISAKUSYO LTD.) at a tableting pressure of
17.5 kN/punch (18.5 mm x 10.0 mm oval shape) to give 1230 mg
tablets.

[0141]

Titanium oxide (3.76 g) and ferric oxide (0.043 g) were
dispersed in purified water (216 g) to give dispersion liquid
1. Hydroxypropylcellulose (60.01 g), polyethylene glycol (6 g)
and talc (2.21 g) were dissolved or dispersed in purified
water (432 g) to give dispersion liquid 2. The obtained
dispersion liquid 1 and dispersion liquid 2 were mixed to give
a coating liquid. Using a coating machine (Freund Corporation,
model: Hicoater mini), the coating liquid was sprayed on the
tablets obtained above until the weight of each tablet
increased by 36 mg to give coated tablets. Each coated tablet
contains a benzoate (8.5 mg) of compound (I) and metformin
hydrochloride (1000 mg).

[0142]
Production Example 2

A mixture of benzoate (347.01 g) of compound (I),
mannitol (1428.6 g) and crystalline cellulose (122.48 g) was
subjected to fluidized bed granulation (POWREX CORPORATION,
model: FD-3S) while spraying an aqueous solution (1020 g) of
polyvinylpyrrolidone (102.06 g) to give granules containing
compound (IA).

[0143]

Separately, a mixture of metformin hydrochloride (1851.9
g) and crystalline cellulose (44.44 g) was subjected to
fluidized bed granulation (POWREX CORPORATION, model: FD-3S)
while spraying an aqueous solution (1037 g) of
polyvinylpyrrolidone (103.7 g) to give granules containing
metformin hydrochloride.

[0144]
The above-mentioned granules (58.8 g) containing compound

(IA), the granules (648 g) containing metformin hydrochloride
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and crystalline cellulose (CEOLUS KG-802, 39.6 g),

crospovidone (Kollidon CL-F, 39.6 g) and magnesium stearate
(2.4 g) were mixed to give a powder mixture. The obtained

powder mixture was tableted using a rotary tableting machine
(KIKUSUI SEISAKUSYO LTD.) at a tableting pressure of 11.2
kN/punch (16.3 mm x 8.1 mm oval shape) to give 660 mg tablets.
[0145]

Titanium oxide (9.65 g) and ferric oxide (0.1 g) were
dispersed in purified water (210 g) to give dispersion liquid
1. Hydroxypropylcellulose (70 g) and talc (10.25 g) were
dissolved or dispersed in purified water (600 g) to give

dispersion liquid 2. The obtained dispersion liquid 1 and

dispersion liquid 2 were mixed to give a coating liquid. Using

a coating machine (Freund Corporation, model: Hicoater mini),

the coating liquid was sprayed on the tablets obtained above

until the weight of each tablet increased by 18 mg to give
coated tablets. Each coated tablet contains a benzoate (8.5

mg) of compound (I) and metformin hydrochloride (500 mg).
[0146]

Production Example 3

The compound (IA)-containing granules (117.7 g) obtained
in Production Example 2, the metformin hydrochloride-
containing granules (648 g) obtained in Production Example 2
and crystalline cellulose (CEOLUS KG-802, 43.1 g),
crospovidone (Kollidon CL-F, 43.1 g) and magnesium stearate
(2.65 g) were mixed to give a powder mixture. The obtained
powder mixture was tableted using a rotary tableting machine
(KIKUSUI SEISAKUSYO LTD.) at a tableting pressure of 13.5
kN/punch (16.3 mm x 8.1 mm oval shape) to give 714 mg tablets.

[0147]

Titanium oxide (9.65 g) and ferric oxide (0.1 g) were
dispersed in purified water (210 g) to give dispersion liquid
1. Hydroxypropylcellulose (70 g) and talc (10.25 g) were
dissolved or dispersed in purified water (600 g) to give

dispersion liquid 2. The obtained dispersion ligquid 1 and
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dispersion liquid 2 were mixed to give a coating liquid. Using

a coating machine (Freund Corporation, model: Hicoater mini),
the coating liquid was sprayed on the tablets obtained above
until the weight of each tablet increased by 18 mg to give
coated tablets. Each coated tablet contains a benzoate (17 mg)
of compound (I) and metformin hydrochloride (500 mg).

[0148]

Production Example 4 _

The compound (IA)-containing granules (49 g) obtained in
Production Example 2, the metformin hydrochloride—containing
granules (1080 g) obtained in Production Example 2 and
crystalline cellulose (CEOLUS KG-802, 63.1 g), crospovidone
(Kollidon CL-F, 63.1 g) and magnesium stearate (3.82 g) were
mixed to give a powder mixture. The obtained powder mixture
was tableted using a rotary tableting machine (KIKUSUI
SEISAKUSYO LTD.) at a tableting pressure of 16.3 kN/punch
(18.5 mm x 10.0 mm oval shape) to give 1204 mg tablets.

[0149]

Titanium oxide (9.65 g) and ferric oxide (0.1 g) were
dispersed in purified water (210 g) to give dispersion liquid
1. ﬁydroxypropylcellulose (70 g) and talc (10.25 g) were
dissolved or dispersed in purified water (600 g) to give
dispersion liquid 2. The obtained dispersion liquid 1 and
dispersion liquid 2 were mixed to give a coating liquid. Using
a coating machine (Freund Corporation, model: Hicoater mini),
the coating liquid was sprayed on the tablets obtained above
until the weight of each tablet increased by 36 mg to give
coated tablets. Each coated tablet contains a benzoate (8.1
mg) of compound (I) and metformin hydrochloride (950 mg).

[0150]
Production Example 5

The compound (IA)-containing granules (98 g) obtained in
Production Example 2, the metformin hydrochloride-containing
granules (1080.2 g) obtained in Production Example 2 and
crystalline cellulose (CEOLUS KG-802, 66 g), crospovidone
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(Kollidon CL-F, 66 g) and magnesium stearate (4.01 g) were

mixed to give a powder mixture. The obtained powder mixture

was tableted using a rotary tableting machine (KIKUSUI
SEISAKUSYO LTD.) at a tableting pressure of 16.6 kN/punch
(18.5 mm x 10.0 mm oval shape) to give 1220 mg tablets.
[0151]

Titanium oxide (9.65 g) and ferric oxide (0.1 g) were
dispersed in purified water (210 g) to give dispersion liquid
1. Hydroxypropylcellulose (70 g) and talc (10.25 g) were
dissoclved or dispersed in purified water (600 g) to give
dispersion liquid 2. The obtained dispersion liquid 1 and
dispersion liquid 2 were mixed to give a coating liquid. Using
a coating machine (Freund Corporation, model: Hicoater mini),
the coating liquid was sprayed on the tablets obtained above
until the weight of each tablet increased by 36 mg to give
coated tablets. Each coated tablet contains a benzoate (15.8
mg) of compound (I) and metformin hydrochloride (930 mg).

[0152]
Production Example 6

A mixture of benzoate (364.29 g) of compound (I),
mannitol (1411.8 g) and crystalline cellulose (122.5 g) was
subjected to fluidized bed granulation (POWREX CORPORATION,
model: FD-3S) while spraying an aqueous solution (1020 g) of
polyvinylpyrrolidone (102.1 g) to give granules containing
compound (IA).

[0153]

Separately, a mixture of metformin hydrochloride (1851.2
g) and crystalline cellulose (44.4 g) was subjected to
fluidized bed granulation (POWREX CORPORATION, model: FD-3S)
while spraying an aqueous solution (1037 g) of
polyvinylpyrrolidone (103.8 g) to give granules containing
metformin hydrochloride.

[0154]
The weight ratio of each particle size was determined by

sieving granules (about 50 g) using a 30 mesh (aperture 500 pm),
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42 mesh (aperture 355 pm), 60 mesh (aperture 250 um) and 100

mesh (aperture 150 pum) sieves, and measuring the weight of the
granules remaining on each sieve and the granules that passed
through a 100 mesh sieve.

[0155]

The results of the measurement using about 50 g of
granules containing compound (IA) were 30 mesh residue (0.1%),
42 mesh residue (0.1%), 60 mesh residue (0.5%), 100 mesh
residue (30.1%) and 100 mesh passage (69.2%). That is,
particles with not less than 250 um was 0.7%, and particles
with less than 150 um was 69.2%.

The results of the measurement using about 50 g of
granules containing metformin hydrochloride were 30 mesh
residue (1.8%), 42 mesh residue (0.8%), 60 mesh residue (1.0%),
100 mesh residue (32.2%) and 100 mesh passage (64.2%). That is,
particles with not less than 250 um was 3.6%, and particles
with less than 150 pm was 64.2%.

[0156]

The above-mentioned granules (39.23 g) containing
compound (IA), the granules (431.9 g) containing metformin
hydrochloride and crystalline cellulose (CEOLUS KG-1000, 26.42
g), crospovidone (Kollidon CL-F, 26.41 g) and magnesium
stearate (1.59 g) were mixed to give a powder mixture. The
obtained powder mixture was tableted using a rotary tableting
machine (KIKUSUI SEISAKUSYO LTD.) at a tableting pressure of
15 kN/punch (14 mm x 9 mm oval shape) to give 657 mg tablets.

[0157]

Titanium oxide (9.69 g) and ferric oxide (0.1 g) were
dispersed in purified water (209.8 g) to give dispersion
liquid 1. Hydroxypropylcellulcse (70.02 g) and talc (10.25 g)
were dissolved or dispersed in purified water (600.2 g) to
give dispersion liquid 2. The obtained dispersion liquid 1 and
dispersion liquid 2 were mixed to give a coating liquid. Using
a coating machine (Freund Corporation, model: Hicoater mini),

the coating liquid was sprayed on the tablets obtained above
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until the weight of each tablet increased by 18 mg to give

coated tablets. Each coated tablet contains a benzoate (8.5

mg) of compound (I) and metformin hydrochloride (500 mg).
[0158]

Production Example 7

The compound (IA)-containing granules (78.39 g) obtained
in Production Example 6, the metformin hydrochloride-
containing granules (432 g) obtained in Production Example 6
and crystalline cellulose (CEOLUS KG-1000, 28.76 g),
crospovidone (Kollidon CL-F, 28.73 g) and magnesium stearate
(1.76 g) were mixed to give a powder mixture. The obtained
powder mixture was tableted using a rotary tableting machine
(KIKUSUI SEISAKUSYO LTD.) at a tableting pressure of 15
kN/punch (14 mm x 9 mm oval shape) to give 712 mg tablets.

[0159]

Titanium oxide (9.64 g) and ferric oxide (0.099 g) were
dispersed in purified water (210.1 g) to give dispersion
liquid 1. Hydroxypropylcellulose (70.45 g) and talc (10.25 g)
were dissolved or dispersed in purified water (600.2 g) to
give dispersion liquid 2. The obtained dispersion liquid 1 and
dispersion liquid 2 were mixed to give a coating liquid. Using
a coating machine (Freund Corporation, model: Hicoater mini),
the coating liquid was sprayed on the tablets obtained above
until the weight of each tablet increased by 18 mg to give
coated tablets. Each coated tablet contains a benzoate (17 mg)
of compound (I) and metformin hydrochloride (500 mg).

[0160]
Production Example 8

The compound (IA)-containing granules (22.13 g) obtained
in Production Example 6, the metformin hydrochloride-
containing granules (485.9 g) obtained in Production Example 6
and crystalline cellulose (CEOLUS KG-1000, 28.39 g),
crospovidone (Kollidon CL-F, 28.37 g) and magnesium stearate
(1.71 g) were mixed to give a powder mixture. The obtained

powder mixture was tableted using a rotary tableting machine
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(KIKUSUI SEISAKUSYO LTD.) at a tableting pressure of 20

kN/punch (18.5 mm x 11.5 mm oval shape) to give 1259 mg
tablets.
[0161]

Titanium oxide (9.69 g) and ferric oxide (0.1 g) were
dispersed in purified water (209.8 g) to give dispersion
liquid 1. Hydroxypropylcellulose (70.02 g) and talc (10.25 g)
were dissolved or dispersed in purified water (600.2 g) to
give dispersion liquid 2. The obtained dispersion liquid 1 and
dispersion liquid 2 were mixed to give a coating liquid. Using
a coating machine (Freund Corporation, model: Hicoater mini),
the coating liquid was sprayed on the tablets obtained above
until the weight of each tablet increased by 36 mg to give
coated tablets. Each coated tablet contains a benzoate (8.5
mg) of compound (I) and metformin hydrochloride (1000 mg) .

[0162]
Production Example 9

The compound (IA)-containing granules (44.12 g) obtained
in Production Example 6, the metformin hydrochloride-
containing granules (486 g) obtained in Production Example 6
and crystalline cellulose (CEOLUS KG-1000, 29.7 g),
crospovidone (Kollidon CL-F, 29.71 g) and magnesium stearate
(1.8 g) were mixed to give a powder mixture. The obtained
powder mixture was tableted using a rotary tableting machine
(KIKUSUI SEISAKUSYO LTD.) at a tableting pressure of 20
kN/punch (18.5 mm x 11.5 mm oval shape) to give 1314 mg
tablets.

[0163]

Titanium oxide (9.64 g) and ferric oxide (0.09% g) were
dispersed in purified water (210.1 g) to give dispersion
liquid 1. Hydroxypropylmethylcellulose (70.45 g) and talc
(10.25 g) were dissolved or dispersed in purified water (600.2
g) to give dispersion liquid 2. The obtained dispersion liquid
1 and dispersion liquid 2 were mixed to give a coating liquid.

Using a coating machine (Freund Corporation, model: Hicoater
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mini), the coating liquid was sprayed on the tablets obtained

above until the weight of each tablet increased by 36 mg to
give coated tablets. Each coated tablet contains a benzoate
(17 mg) of compound (I) and metformin hydrochloride (1000 mg).
[0164]

Production Example 10

A mixture of metformin hydrochloride (1666 g) and
crystalline cellulose (27.37 g) was subjected to fluidized bed
granulation (POWREX CORPORATION, model: FD-3S) while spraying
an aqueous solution (1000 g) of polyvinylpyrrolidone (100 g)
to give granules containing metformin hydrochloride. The
metformin hydrochloride-containing granules (1435.2 g),
crystalline cellulose (80 g), crospovidone (80 g) and
magnesium stearate (4.8 g) were mixed to give a powder mixture
containing metformin hydrochloride. The obtained powder
mixture was tableted using a rotary tableting machine (KIKUSUI
SEISAKUSYO LTD.) at a tableting pressure of 16.5 kN/punch
(18.5 mm x 10 mm oval shape) to give 1200 mg metformin
hydrochloride-containing tablets.

[0165]

Hydroxypropylcellulose (21.61 g) and talc (2.4 g) were
dissolved or dispersed in purified water (275.9 g) to give an
intermediate layer coating liquid. Also,
hydroxypropylcellulose (3.21 g), mannitol (68.3 g) and a
benzoate (8.52 g) of compound (I) were dissolved in purified
water (720 g) to give a compound (IA)-containing coating
liquid. Titanium oxide (9.64 g) and ferric oxide (0.099 g)
were dispersed in purified water (210 g) to give dispersion
liguid 1. Hydroxypropylcellulose (70 g) and talc (10.25 g)
were dissolved or dispersed in purified water (600 g) to give
dispersion liquid 2. The obtained dispersion liquid 1 and
dispersion liquid 2 were mixed to give a top layer coating
liquid.

[0166]

Using a coating machine (Freund Corporation, model:
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spray-dried on the metformin hydrochloride-containing tablets
until the weight of each tablet increased by 24 mg, then the
compound (IA)-containing coating liquid was spray-dried
thereon until the weight of each tablet increased by 80 mg,
and then the top layer coating liquid was spray-dried thereon
until the weight of each tablet increased by 36 mg to give
coated tablets. Each coated tablet contained a benzoate (8.5
mg) of compound (I) and metformin hydrochloride (1000 mg).
[0167]
Production Example 11

A mixture of benzocate (21.216 kg) of compound (I),
mannitol (84 kg) and crystalline cellulose (7.2 kg) was
subjected to fluidized bed granulation (Glatt, model: WSG120)
while spraying an aqueous solution (60 kg) of
polyvinylpyrrolidone (6 kg) and sieved by a granulating device
(Quadro Engineering, model: Comil 194S) to give granules
containing compound (IA).

Separately, a mixture of metformin hydrochloride (100 kg)
and crystalline cellulose (2.4 kg) was subjected to fluidized
bed granulation (Glatt, model: WSG120) while spraying an
aqueous solution (28 kg) of polyvinylpyrrolidone (5.6 kg) and
sieved by a granulating device (Quadro Engineering, model:
Comil 1948). Two batches were produced on the above-mentioned
production scale and mixed to give granules containing
metformin hydrochloride.

The above-mentioned granules (19.345 kg) containing
compound {(IA), the granules (213.186 kg) containing metformin
hydrochloride and crystalline cellulose (CEOLUS KG-1000,
13.028 kg), crospovidone (Kollidon CL-F, 13.028 kg) and
magnesium stearate (0.79 kg) were mixed to give a powder
mixture. The obtained powder mixture was tableted using a
rotary tableting machine (KIKUSUI SEISAKUSYO LTD. model:
PEGA1024) at a tableting pressure of 15 kN/punch (17.6 mmx8.4
mm oblong shape) to give 657 mg tablets.
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Titanium oxide (1.235 kg) and red ferric oxide (12.8 g)

were dispersed in purified water (26.88 kg) to give dispersion
liquid 1. Hydroxypropylmethylcellulose (8.96 kg) and talc
(1.312 kg) were dissolved or dispersed in purified water (76.8
kg) to give dispersion liquid 2. The obtained dispersion
liquid 1 and dispersion liquid 2 were mixed to give a coating
liquid. Using a coating machine (Freund Corporation, model:
AQC-170FS), the coating liquid was sprayed on the tablets
obtained above until the weight of each tablet increased by 18
mg to give coated tablets containing compound (I) (6.25 mg,
free form) and metformin hydrochloride (500 mg) per tablet.
[0168]
Production Example 12 _

The compound (IA)-containing granules (38.727 kg)
obtained by production in the same manner as in Production
Example 11, the metformin hydrochloride~containing granules
(213.396 kg) obtained by production in the same manner as in
Production Example 11, crystalline cellulose (CEOLUS KG-1000,
14.187 kg), crospovidone (Kollidon CL-F, 14.187 kg) and
magnesium stearate (0.869 kg) were mixed to give a powder
mixture. The obtained powder mixture was tableted using a
rotary tableting machine (KIKUSUI SEISAKUSYO LTD. model:
PEGA1024) at a tableting pressure of 14.8 kN/punch (17.6 mm x
8.4 mm oblong shape) to give 712 mg tablets.

Titanium oxide (1.235 kg) and yellow ferric oxide (12.8
g) were dispersed in purified water (26.88 kg) to give
dispersion liquid 1. Hydroxypropylmethylcellulose (8.96 kg)
and talc (1.312 kg) were dissolved or dispersed in purified
water (76.8 kg) to give dispersion liquid 2. The obtained
dispersion ligquid 1 and dispersion liquid 2 were mixed to give
a coating liquid. Using a coating machine (Freund Corporation,
model: AQC-170FS), the cocating liquid was sprayed on the
tablets obtained above until the weight of each tablet
increased by 18 mg to give coated tablets containing compound

(I) (12.5 mg, free form) and metformin hydrochloride (500 mg)
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pressure of 19.2 kN/punch (22 mm x 10.5 mm oblong shape) to

give 1259 mg tablets.

Titanium oxide (1.235 kg) and red ferric oxide (12.8 g)
were dispersed in purified water (26.88 kg) to give dispersion
liquid 1. Hydroxypropylmethylcellulose (8.96 kg) and talc
(1.312 kg) were dissolved or dispersed in purified water (76.8
kg) to give dispersion liquid 2. The obtained dispersion
liquid 1 and dispersion liquid 2 were mixed to give a coating
liquid. Using a coating machine (Freund Corporation, model:
AQC-170FS), the coating liquid was sprayed on the tablets
obtained above until the weight of each tablet increased by 36
mg to give coated tablets containing compound (I) (6.25 mg,
free férm) and metformin hydrochloride (1000 mg) per tablet.

[0170]
Production Example 14

The compound (IA)-containing granules (19.311 kq)
obtained by production in the same manner as in Production
Example 11, the metformin hydrochloride-containing granules
(212.814 kg) obtained by production in the same manner as in
Production Example 11, crystalline cellulose (CEOLUS KG-1000,
13.005 kg), crospovidone (Kollidon CL-F, 13.006 kg) and
magnesium stearate (0.788 kg) were mixed to give a powder

mixture. The obtained powder mixture was tableted using a
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rotary tableting machine (KIKUSUI SEISAKUSYO LTD. model:
PEGA1024) at a tableting pressure of 24.4 kN/punch (22 mm x
10.5 mm oblong shape) to give 1314 mg tablets.

Titanium oxide (1.235 kg) and yellow ferric oxide (12.8
g) were dispersed in purified water (26.88 kg) to give
dispersion liquid 1. Hydroxypropylmethylcellulose (8.96 kg)
and talc (1.312 kg) were dissolved or dispersed in purified
water (76.8 kg) to give dispersion liquid 2. The obtained
dispersion liquid 1 and dispersion liquid 2 were mixed to give
a coating liquid. Using a coating machine (Freund Corporation,
model: AQC-170FS), the coating liquid was sprayed on the
tablets obtained above until the weight of each tablet
increased by 36 mg to give coated tablets containing compound
(I) (12.5 mg, free form) and metformin hydrochloride (1000 mg)
per tablet.
[0171]
Production Example 15

The compound (IA)-containing granules (980.04 mg)
obtained by production in the same manner as in Production
Example 11, crystalline cellulose (60.16 mg) (CEOLUS KG-1000),
crospovidone (59.95 mg) (Kollidon CL-F) and magnesium stearate
(5.06 mg) were mixed to give a powder mixture containing
compound (IA). The metformin hydrochloride-containing granules
(5.40162 g) obtained by production in the same manner as in
Production Example 11, crystalline cellulose (CEOLUS KG-1000,
299.01 mg), crospovidone (Kollidon CL-F, 300.1 mg) and
magnesium stearate (16.07 mg) were mixed to give a powder
mixture containing metformin hydrochloride. Using a desktop
portable tableting machine (ICHIHASHI SEIKI CO., LTD.,
HANDTAB200), the metformin hydrochloride-containing powder
mixture (601.38 mg) was tableted firstly at a tabletting
pressure of 3 kN/punch (17.6 mmx8.4 mm oblong shape) to form
the first layer, and then the obtained compound (IA)-
containing powder mixture (109.72 mg) was added and the

mixture was tableted at a tabletting pressure of 14 kN/punch
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RT0. 60 RS-2 RT1.08 RS-3
to give a bilayer tablet. The bilayer tablet contained a

benzoate (17 mg) of compound (I) and metformin hydrochloride
(500 mg) per tablet.
[0172]
Production Example 16

Using a desktop portable tableting machine tableting
machine (ICHIHASHI SEIKI CO., LTD., HANDTAB200), the metformin
hydrochloride-containing powder mixture (301.1S8 mg) obtained
in Production Example 15 was tableted at a tabletting pressure
of 3 kN/punch (17.6 mm x 8.4 mm oblong shape) to form the
first layer, then the compound (IA)-containing powder mixture
(109.34 mg) obtained in Production Example 15 was added and
the mixture was tableted at a tabletting pressure of 4
kN/punch to form the second layer, and the metformin
hydrochloride-containing powder mixture (301.73 mg) obtained
in Production Example 15 was further added and the mixture was
tableted at a tabletting pressure of 14 kN/punch to give a
three-layer tablet. The three-layer tablet contained a
benzoate (17 mg) of compound (I) and metformin hydrochloride
(500 mg) per tablet.
[0173]
Production Example 17

Using a desktop portable tableting machine tableting
machine (ICHIHASHI SEIKI CO., LTD., HANDTAB200), the compound
(IA) -containing powder mixture (109.2 mg) obtained in
Production Example 15 was tableted at a tabletting pressure of
5 kN/punch (7 mm diameter round shape) to give an inner core
tablet containing compound (IA). Then the inner core tablet
containing compound (IA) was placed at the center of the
metformin hydrochloride~-containing powder mixture (602.83 mg)
obtained in Production Example 15 and tableted at a tabletting
pressure of 14 kN/punch (17.6 mm x 8.4 mm oblong shape) to
give a press-coated tablet. The press-coated tablet contained
a benzoate (17 mg) of compound (I) and metformin hydrochloride

(500 mg) per tablet.
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[0174]

Production Example 18

Firstly, crystalline cellulose (CEOLUS KG-1000, 329.79
mg) and crospovidone (Kollidon CL-F, 331 mg) were mixed to
give a powder mixture for an intermediate layer. Using a
desktop portable tableting machine tableting machine
(ICHIHASHI SEIKI CO., LTD., HANDTAB200), the metformin
hydrochloride-containing powder mixture (601.07 mg) obtained
in Production Example 15 was tableted at a tabletting pressure
of 3 kN/punch (17.6 mm x 8.4 mm oblong shape) to form the
first layer, then the powder mixture (65.84 mg) for an
intermediate layer was added and the mixture was tableted at a
tabletting pressure of 3 kN/punch to form the second layer,
and the compound (IA)-containing powder mixture (110.47 mg)
obtained in Production Example 15 was further added and the
mixture was tableted at a tabletting pressure of 14 kN/punch
to give a three-layer tablet. The three-layer tablet contained
a benzoate (17 mg) of compound (I) and metformin hydrochloride
(500 mg) per tablet.
[0175]
Production Example 19

Using a desktop portable tableting machine tableting
machine (ICHIHASHI SEIKI CO., LTD., HANDTAB200), the metformin
hydrochloride-containing powder mixture (301.13 mg) obtained
in Production Example 15 was tableted at a tabletting pressure
of 3 kN/punch (17.6 mm x 8.4 mm oblong shape) to form the
first layer, then the powder mixture (33.35 mg) for an
intermediate layer obtained in Production Example 18 was added
and the mixture was tableted at a tabletting pressure of 3
kN/punch to form the second layer, the compound (IA)-
containing powder mixture (109.98 mg) obtained in Production
Example 15 was further added and the mixture was tableted at a
tabletting pressure of 3 kN/punch to form the third layer, the
powder mixture (32.62 mg) for an intermediate layer obtained

in Production Example 18 was added and the mixture was
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[ Tabl e 10] Production Exanple 13
tableted at a tabletting pressure of 3 kN/punch to form the

fourth layer, and then the metformin hydrochloride-containing
powder mixture (300.62 mg) obtained in Production Example 15
was added and the mixture was tableted at a tabletting
pressure of 14 kN/punch to give a five-layer tablet. The five-
layer tablet contained a benzoate (17 mg) of compound (I) and
metformin hydrochloride (500 mg) per tablet.

[0176]
Comparative Production Example 1

A mixture of a benzoate (8.94 g) of compound (I},
metformin hydrochloride (999.7 g) and crystalline cellulose
(43.17 g) was subjected to fluidized bed granulation (POWREX
CORPORATION, model: FD-3S) while spraying an aqueous solution
(610 g) of polyvinylpyrrolidone (61 g) to give granules
containing compound (IA)/metformin hydrochloride. The granules
(1020.5 g), crystalline cellulose (55.95 g), Ac-Di-Sol (39.19
g) and magnesium stearate (3.36 g) were mixed to give a powder
mixture. The obtained powder mixture was tableted using a
rotary tableting machine (KIKUSUI SEISAKUSYO LTD.) at a
tableting pressure of 26 kN/punch (18.5 mm x 10 mm oval shape)
to give 1220 mg tablets.

[0177]

Titanium oxide (4 g) and ferric oxide (0.4 g) were
dispersed in purified water (240.7 g) to give dispersion
liquid 1. Hydroxypropylmethylcellulose2910 (59.7 gqg),
polyethylene glycol (12.1 g) and talc (4 g) were dissolved or
dispersed in purified water (480.3 g) to give dispersion
liquid 2. The obtained dispersion liquid 1 and dispersion
liquid 2 were mixed to give a coating liquid. Using a coating
machine (Freund Corporation, model: Hicoater mini), the
coating liquid was sprayed on the tablets obtained above until
the'weight of each tablet increased by 40 mg to give coated
tablets. FEach coated tablet contains a benzoate (8.5 mg) of

compound (I) and metformin hydrochloride (1000 mg).
[0178]
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Experimental Example 1

The tablets of Production Examples 1 - 5 and Production
Example 10, and the tablet of Comparative Production Example 1
were placed in glass containers and subjected to a
preservation stability test under the preservation conditions
described in Tables 1 - 7. The amounts of related substances
RS1 = 6 after a given presérvation period are shown in Tables
1 - 7. In the Tables, W means week, M means month and RT means
relative elution time. The amounts of related substances were
measured by high performance liquid chromatography analysis
under the following conditions. In the Tables, the amounts of
related substances are shown by the peak area ratio defined
above when the peak area corresponding to the assumed content
of compound (I) as defined above is 100. In the Experimental
Examples, the assumed content of compound (I) in the
preparations of Production Examples 1, 2, 4, and 10 as well as
Comparative Production Example 1 is 6.25 mg and that in the
preparations of Production Examples 3 and 5 is 12.5 mg. From
the results, it is clear that the solid preparation of the
present invention is superior in the stability.

[Preparation of sample for high performance liquid
chromatography]

Five tablets were precisely weighed and placed in a 500
mL measuring flask. About 400 mL of 0.1N HCl was added and,
after shaking for 30 min, the mixture was measured up with 1IN
HCl. After thorough mixing, a part of the solution (about 10
mL) was placed in a glass tube and centrifuged (3000 rpm, 5
min) . The supernatant was filtered through a 0.45 um filter
(GHP Acrodisc 25 mm 0.45 pm, Japan Pall Corporation) to give a
sample for HPLC.

[Conditions of high performance liquid chromatography

analysis]

(1) column: Zorbax SB-CN, 5 pum, inner diameter 4.6 mmx25 cm
(manufactured by Agilent)

(2) mobile phase:
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mobile phase A: purified water/acetonitrile/trifluorocacetic .
acid = 1900/100/1 (volume ratio)
mobile phase B: purified water/acetonitrile/trifluoroacetic
acid = 100/1900/1 (volume ratio)
5 (3) elution gradient program:
from 0 min to 30 min: 99/1 (mobile phase A/mobile phase B)
to 75/25 (mobile phase A/mobile phase B)
from 30 min to 50 min: 75/25 (mobile phase A/mobile phase
B) to 10/90 (mobile phase A/mobile phase B)
10 from 50 min to 51 min: 10/90 (mobile phase A/mobile phase
B) to 99/1 (mobile phase A/mobile phase B)
from 51 min to 60 min: 99/1 (mobile phase A/mobile phase B)
(constant)
(4) flow rate: 1 ml/min
15 (5) detector: UV 278 nm
(6) sample temperature: about 3°C - about 10°C

(7) column temperature: about 20°C - about 30°C

[0179]

[Table 1]

Production Example | RS-1 RS-2 RS-3 RS-4 RS-5 RS-6 | total

1 RT0.60 RTL08 RTL3 RT1.49 RTL52 RTL62
Initial <0.05 <0.05 0.060 <0.05 0.068 <0.05 | 0.128
0, 0

40°C, 22%RH 1M | <005 <005 <005 <005 <0.05 0072 |0.072
opened
o (s)

0°C, 3%RA 1M | <005 <005 0063 <005 <005 0.095 | 0.158
opened
o 0,

40°C, 44%RH 4 | c005 <005 <0.05 <0.05 <0.05 0.051 |0.051
opened
[} 0,

40°C, S7RH - yM | 0050 <005 <005 0051 <0.05 0076 |0.177
opened

20 [0180]
[Table 2]
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0.050 0.114 0.270 5[0190] [Table 11]

Pr oducti on

Exanple 14 RS-1 RT0.60 RS-2 RT1.08 RS-3 RT1.3 RS-4

56

wHIihoAP4RS-5 RT1.52 RS-6 RT1.62 total initial P&OJIED0S/063228

<0. 05 <0.05 <0.05 <0.05 <0.05

Production Example | RS-1 RS-2 RS-3 RS-4 RS-5 RS-6 | total

2 RT0.60 RT1.08 RT1.3 RT1.49 RT1.52 RT1.62
Initial <0.05 <0.05 <0.05 <005 <005 <0.05 |0.000
40°C, 33%RH 1y | <005 <005 <005 <005 <005 <0.05 |0.000
opened
o] 0,

40°C, 44%RH v | <005 <005 <005 <005 <005 <0.05 | 0.000
opened
o, s)

40°C, 57%RH 1IM | <0.05 <0.05 <0.05 <0.05 0.059 0.062 | 0.121
opened

[0181]

[Table 3]

Production Example | RS-1 RS-2 RS-3 RS-4 RS-5 RS-6 | total

3 RT0.60 RT1.08 RT1.3 RT1.49 RT1.52 RT1.62
Initial <0.05 <005 <0.05 <0.05 <0.05 0.053 | 0.053
O, 0,

40°C, 33%RH v | <005 <005 <005 <005 <0.05 <0.05 | 0.000
opened

40°C, 44%RH v | <005 <005 <005 <005 <005 <0.05 | 0.000
opened
o] 0,

40°C, 57%RH IM| <0.05 <«<0.05 <005 <005 <005 <0.05 | 0.000
opened

[0182]

[Table 4]

Production Example | RS-1 RS-2 RS-3 RS-4 RS-5 RS-6 | total

4 RT0.60 RT1.08 RT1.3 RT1.49 RT1.52 RT1.62
Initial <0.05 <005 <0.05 <005 <0.05 <0.05 | 0.000
0 0,

40°C 33%RH M <0.05 <005 <0.05 <0.05 <0.05 0.054 | 0.054
opened

0 (s)

A°CA%RA 4y | <005 <005 <005 <0.05 <0.05 0.059 | 0.059
opened

=] )

40°C 57%RH iM 0.053 <0.05 <0.05 <005 <005 0.079 | 0.132
opened

[0183]

[Table 5]

Production Example | RS-1 RS-2 RS-3 RS-4 RS-5 RS-6 | total

5 RT0.60 RT1.08 RT1.3 RT1.49 RT1.52 RT1.62
Initial <0.05 <005 <0.05 <0.05 <0.05 <0.05 | 0.000
o] [+)

40°C 33%RH IM| <0.05 <005 <0.05 <0.05 <0.05 <0.05 | 0.000
opened
o] )

40°C 44%RH IM| <0.05 <0.05 <0.05 <0.05 <005 <0.05 | 0.000
opened
o] )

40°C 57%RH 1M | <0.05 <0.05 <0.05 <0.05 <0.05 0.057 | 0.057
opened

[0184]

[Table 6]
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The tablets of Production Examples 11 - 14 and a
desiccant were placed in polypropylene containers and

subjected to a preservation stability test under the

preservation conditions described in Tables 8 - 11. The
amounts of related substances RS1 - 6 after a given
preservation period are shown in Tables 8 - 11. 1In the Tables,

M means month. The amounts of related substances were measured
by high performance liquid chromatography analysis under the
above conditions. In the Tables, the amounts of related
substances are shown by the peak area ratio defined above when
the peak area corresponding to the assumed content of compound
(I) as defined above is 100. In all tablets, the amount of
each related substance produced under severe conditions in the
polypropylene container for 2 months was not more than 0.5%.
From the results, it is clear that the solid preparation of
the present invention is superior in the stability.

[0187]

[Table 8]
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a part of the tatddtsit i

0.092

gl ass tube and sggn

super nat ant Wagn g ST

h
o3 Q'bg&ﬂ’slo i tg%gfgc daﬁ-"x G002
o GO0R a<B0R5 GRDF! | (<90 G053

0.093

Acrodist 25 mm U045 gm
et

8%

[trate was di

@T§@p@|§]for cont ent rreasurerrent

narf ar nmn Ilnu=r~l

ri fuged

Japan Patt—Corporation).
luted 10-fold with 0.1N HCL to give
[condltlons of hlgh

chr n {1\
enoat

JBF'HW“ YMC Pack P
Exampighd®s cm (2)

A T O ST
BTD 60 L8 oREAS rﬁTlf‘19 s e

total

imitdl/ L di hydr ogen a

mMRMOSIM pb@SphaD@EaceOﬂﬁl t r<0.@5=1/ 40.05

0.000

40vOYsyRHr at 1 0) 143)
t@&ﬂye%aﬂid 2MJV tABletsn

flow rate: n 25 (5)

o REY5 Carpios « RSB akOds: AOAR 50073

0.073

out 10C ( [ Eglu

30C [ 0193]

T tenperature: about 20C = about
1 230.050 2005/ 0£0451P€U03 P2GEI0632.087

0.077

Pr oducti on Exu..
Rel at ed subst ati¥es
RT1. 08RT1. 3RTtEblESR

CGAJ

r\nnf ant f'\l n-F l\lhl DC 1 RTOH--60
ottt O N TU—ou

bf gpopourd.os RpARS- 3RG54RK GRS 60.077
1.52RT1.62 total lnitial

0.077

500
tablets

<0.05 <005 <0.05 <005 <0.05 0.074

0.074

[0189]
[Table 10]

Production
Example 13

RS-4 RS-5 RS-6
RT1.49 RT1.52 RT1.62

RS-1 RS-2
RT0.60 RT1.08

RS-3
RT1.3

total

initial

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05

0.000

40°C 75%RH
tightly sealed 2M

14
tablets

<0.05 0.061 0.059 <0.05 <0.05 0.110

0.230

60
tablets

<0.05 0.056 0.053 <0.05 <0.05 0.109

0.218

180
tablets

<0.05 0.056 0.056 <0.05 <0.05 0.116

0.228

500
tablets

<0.05 0.053 0.053 <0.05 0.050 0.114

0.270

[0190]
[Table 11]
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100. 0 0. 065 <0.05 <0.05 <0.05 <0.05 <0.05 0.065
409: 33%H opened 1M 4M 98.1 10110 0. 053 0. 057 <0.05
0. 092 <0.05 0.052 <0.05 0.077 <0.05 <0.05 <0.05
<0.05 0.053 0.278 409: 44%42H

10

15

20

25

Production | RS-1 RS-2 RS-3 RS-4 RS-5 RS-6 | total

Example 14 RTO.60 RTL.08 RTL3 RTL.49 RTL.52 RTL62

initial <005 <005 <005 <005 <005 <005 ]0.000

40°C 75%RH 14

ohtly scaled M tablets | <005 <005 <005 <005 <005 <005 | 0.000
60 | 005 <005 <005 <005 <0.05 - 0.090 |0.09
180 | 005 <005 <005 <005 <005 0.092 |0.092
tablets
500 | 005 <005 <005 <005 <0.05 0094 |0.094
tablets

(0191] '

Experimental Example 3

The dissolution property of compound (I} and metformin
hydrochloride from the preparations produced in Production
Examples 11 ~ 14 was confirmed by the evaluation by the
following test method. The apparatus of the Paddle Method
(paddle rate: 50 rpm) from among the dissolution test methods
described in the Japanese Pharmacopoeia Fifteenth Edition was
used and a 0.01N agqueous hydrochloric acid solution (900 mL)
warmed to 37°C was used as an eluent. Samples were taken at 5
min, 15 min, 30 min and 45 min from the start of the
dissolution, and the dissolution amounts of compound (I) and
metformin hydrochloride were analyzed by high performance
liquid chromatography. The results in percentage are shown in
Fig. 2. All tablets showed rapid dissolution.
[0192]
Experimental Example 4

The tablets of Production Example 8 and Comparative
Production Example 1 were placed in glass containers and
subjected to a stability test under the preservation
conditions described in Table 12 and Table 13. The content of
compound (I) and the amounts of related substances RS1 - 6
after a given preservation period are shown in Table 12 and
Table 13. In the Tables, M means month. The content of
compound (I) was measured by high performance liquid

chromatography under the following analysis conditions, and
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(Ypul ed 1M 4M 98.0 97.8 <0.05 0.061 <0.05 <0.05 <0. 05
<0. 05 <0.05 0.100 <0.05 <0.05 <0.05 0.094 0.000 0. 255

WO 094} 14fiTabl e 13] Conparative Producti on ExanpdEJPR2008/063228

content A) of initial RS-1 RTO.60 Rel ated substances
LG RpE HiRkb- bhe- apatams bafigreg preservation as 100. The

amount of related substances was measured under the same
conditions as in the above-mentioned Experimental Example 1
and calculated. From the results, it is clear that the solid
preparation of the present invention is superior in the
stability as compared to Comparative Production Examples.
[Preparation of sample for high performance liquid
chromatography]

Five tablets were precisely weighed and placed in a 500
mL measuring flask. About 400 mL of 0.1N HCl was added and,
after shaking for 30 min, the mixture was measured up with
0.1N HCl1l. After thorough mixing, a part of the solution (about
10 mL) was placed in a glass tube and centrifuged (3000 rpm, 5
min). The supernatant was passed through a 0.45 um filter (GHP
Acrodisc 25 mm 0.45 pm, Japan Pall Corporation). The filtrate
was diluted 10-fold with 0.1N HC1l to give é sample for content
measurement.
[conditions of high performance liquid chromatography
analysis]
(1) column :YMC Pack Pro C8 AS-212, 5 um, inner diameter 6.0
mmx15 cm
(2) mobile phase: 0.025 mol/L SDS in 0.05 mol/L dihydrogen

ammonium phosphate/acetonitrile=1/1 (volume ratio)
(3) flow rate: 1 ml/min
(5) detector: UV 255 nm
(6) sample temperature: about 3°C - about 10°C
(7) column temperature: about 20°C - about 30°C
[0193]
[Table 12]
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RT1. 08RT1. 3RT1. 49RT1. 52RT1. 62 total initial 100.0
<0. 05 <0.05 <0.05 <0.05 <0.05 <0.05 0.000 40C 33%H
wWopmpeti4iM 2M 98. 0 95.4 <0.05 0. 060 0.295 0. 598C0IR8ER/063228

1. 072 <0.05 <0.05 <0.05 <0.05 0.145 0. 219

content Related substances of compound I
Production % of
Example 8 in?ﬁ(;I RS-1 RS-2 RS-3 RS-4 RS5 RS-6 |total
RT0.60 RT1.08 RT1.3 RT1.49 RT1.52 RT1.62
Initial 100.0 | 0.065 <0.05 <0.05 <0.05 <0.05 <0.05 | 0.065
0 [s)
40;;:1$RH M| 981 | 0.053 <005 <005 <005 <0.05 <0.05 |0.053
4M| 1000 | 0.057 0.092 0052 0077 <005 <0.05 |0.278
(o 0,
40;;:1$RH M| 980 | <005 <005 <0.05 <005 <005 <0.05 |0.000
aM| 978 | 0.061 <0.05 <0.05 0.100 <0.05 0.094 |0.255
[0194]
[Table 13]
Comparative content Related substances of compound
Production %of |RS-1 RS2 RS-3 RS4 RS5 RS6 |, .
Example 1 iniial | RT0.60 RT1.08 RT1.3 RT1.49 RT1.52 RT1.62
initial 1000 | <0.05 <0.05 <0.05 <0.05 <0.05 <0.05]|0.000
0, [s)
40;::;‘]"“ IM| 980 |<0.05 0295 068 <005 <0.05 0.145 |1.126
2M| 954 | 0060 0598 1.072 <0.05 <0.05 0.219 |1.949
(o 0,
40‘;::;;"‘” iM| 957 | <005 0136 0350 <005 <005 0142 |0.627
oM| 967 | 0061 0276 0455 <0.05 <0.05 0.210 | 1.002
[0195]

Industrial Applicability

[0196]

The solid preparation of the present invention is useful
as a therapeutic drug for diabetes and the like, and is
superior in the preservation stability and the dissolution
property of compound (I), a salt thereof and metformin
hydrochloride.

[0197]

This application is based on a patent application No.
2007-188574 filed in Japan (filing date: July 19, 2007), the
contents of which are incorporated in full herein by this

reference.
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1.126 1.949 40C 44WRH opened 1M 2M 95.7 96.7 <0.05
0.061 0.136 0.276 0.350 0.455 <0.05 <0.05 <0.05 <0.05

w®2481Q5210 0. 627 1.002 [0195] 5 Industrial PCT/JP2008/063228

Applicability [0196] The solid preparation of

the present invention is us€LAIMEs a therapeutic drug

for diabetes and the like, and is superior in the

preservation stability and the dissolution 10 property

lof Aceompddngrépprahisal tomprer wiofg drite netflowiing first part and

derochloride. [0197]

second part;
first part: a 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
substantially free of metformin hydrochloride
second part: a part comprising metformin hydrochloride and
substantially free of 2-[[6-[(3R)-3-amino-l-piperidinyl]-
3,4-dihydro-3-methyl-2, 4-dioxo-1 (2H) -
pyrimidinyl]methyl]benzonitrile and a salt thereof.

2. The solid preparation of claim 1, further comprising an

additive.

3. The solid preparation of claim 2, comprising about 0.5 -
200 mg of 2-[[6-[(3R)-3-amino-1l-piperidinyl]-3,4-dihydro-3-
methyl-2,4-dioxo-1(2H) -pyrimidinyl]methyl]benzonitrile or a
salt thereof, and about 0.1 - about 2 g of metformin

hydrochloride.

4. The solid preparation of claim 2, comprising the first part

with a shortest diameter of not less than about 100 pum in at

least one part, and the second part with a shortest diameter

of not less than about 100 pum in at least one part.

5. The solid preparation of claim 2, wherein the first part

has an average particle size of not less than about 75 um, and

the second part has an average particle size of not less than

about 75 um.

6. The solid preparation of claim 2, wherein 2-[[6-[(3R)-3-
amino-1l-piperidinyl]-3,4-dihydro-3-methyl-2, 4-dioxo~1(2H) -

pyrimidinyl]methyl]benzonitrile or a salt thereof is a
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This application is based on a patent application No.
2007-188574 filed in Japan (filing date: July 19,

wQ@2eFp114she 15 contents of which are incorpor aEmir08/063228

full herein by this reference. WO o _
kxgoga0re1 951 RCT$P2088) 0832mEnet kimvipe i dimyslgl i34 4-dihydro-3-

ti,0 r
I@%C nd%ﬁér?l%ggp ?hgapgpfmiggﬁ (ﬁ%ﬁﬂ§lf§eﬂ%ﬁhlé¥¥1e
2-[[6-[(3R)-3-am no- 1-
i peridi 1- 3, 4-di hydro- 3-net h 1,0X0- 1( -
PR oy REERaF R DL ORE T 1T O G w i SHhdt b L
substantially free of metform n hydrochl ori de second
art: a part conprising nmetform n_ hydrochl ori de and
o§ﬁ6§ﬁ§ﬁﬂ@aPF9PPFé§l@F of claim 2, 'wherein the first part
d 0 p Y
iR M SN PR S
pyrinidinyl]nethyl]benzonltrlle and a salt thereof.
he s reparation furt her
F sPtgartreRaaniefue o Bl wiith 3R pucamegte
cﬁafmp:rllallngSa@arrgkhﬁumg abosiid®. tab1e00 ng of
2-[[6-[(3R)-3-anino-1-piperidinyl]-3,4-dihydro-3-
met hy1l- 2, 4-di oxo- 1( 2H) - pyri m di nyl ] net hyl ] benzonitrile

9. @h%os%QHH b?@%gggtléﬂdoﬁbgyéug 4 -wiahQuth 2H¢ Jeight ratio
met formi n hydrochl ori de 4. The solid preparation of

ofl &h(®- [déﬁprﬁsamgnphé pm%rlcpbmylmi,rﬂﬁlmrmsﬁrmethyl—
fopot . 2
%'nﬁ'ﬂéar{ R R LA Bt e B A B s R

tch‘erma@tf Icea$atihad ahotihe 1ﬁﬂr$)tn panrtataﬂdaamattf@rrmlpart
sol,id preparation of claim2 mhereln the first
RS T abBRBg6n Br L7 RS sSSEbE] IRt 1eud fehan 1200
about 75 gm and 30 the second part has an average
particle size of not |ess than about 75 Rm 6. The

ol |T@epﬁ@éadapr@aaéﬁte1>au o 2clavHer i rwmelﬁlel [t(naR)adsiltlve is

n pi peri di nyl] -3, 4-di hydr o- 3- net hyl - 2, 4- di oxo- 1(
%ﬁg%d%ﬁgepyrln1d|nyl]nethyl]benzonltrlIe or a sal t

thereof is a Mq) 2009/011451PCT/ JP20081063228

ﬁ% oat % 1di £
?é )P§e8ﬁ1rﬁ81?np?‘8‘é?3r%‘??wﬁ-"j %pn?rd?sri}d’uf‘om? +hg ob &
mthh)ﬂ%' 2f4tee0x61 16@Hhg pyi + &t dyremid retadnd ]sl%@'d)lwlgtﬂalnhﬂe
7. The solid preparation of claim2, whic
t ablfdrst5 9TgnuTRE SoPFANRERPEPERT BTLRA < [a[|6m[2(3R =3 amino-1-

wheraid e nh St Ragtngadot hen PAId; BIL1 (2H)

granul es or The solid preparat|on of
cl aipyr8 mighinyh ] mstayéalpsut@niorr,kﬂrmn st mp Idaithegreadulead

O SRbebaiel, 10ecTHE AOLEIRIENYAIIN S @ M 2

wherein i
2- [[déddhaRbfanambnOa1gpaﬁ&Iedcmmﬁjxéhnb(hdnﬁhrmu3rnethy

| 2, 4-dj oxo- 1 pyr.imdin benz |tr|Ie or.

sal y/dgolcﬁépééfiecaﬁtia?\%%tgalmﬂ 2l ((38) -3~
met fa@frlmonlh%%e@ﬂh%yﬂﬁ gomi&w@mmiﬂ&rﬁa&@mm@xo 1(2H) -
is 1:5 - The sol i d preparation of claim 2,
whersirinikd ngddimethgl) begepnitoske 01 a salt thereof.

13. The solid preparation of claim 12, wherein
the proportion of the content of the first granule with a

particle size of less than 150 um relative to the total amount

of the first granule is not less than about 20 wt3,
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12. A solid preparation obtained by conpression
nol ding of a m xture of the following first granule

waonmoseasnd granule: first granule: a granul e PCT/JP2008/063228

conprising 2-[[6-[(3R)-3-am no-1-

pi perd gineppirtdon- @fh{aeocgnhenhyaf 2the df bk ]E(@Fb‘lle with a
25 r|n1d| I thyl ] benzopnitr or L 4 her e

Eﬁﬂgy %Efy ré%s%fgg f%%ﬁ]ﬂ -§%§%% G%E%H e total
amﬁnﬂﬁcgﬁam@lélratggaauhéecmapmoslm@m@mﬂﬁanwahmut 50 wt$

hyd hl d d tanti f 2- 3R
i 16 ISR 4P 1] LRC 4CaR RFRY o2B. TRt A %ﬁ(a&%lﬁ(mh .
;%Qtlc?i%oglz@ @'fniélsge%m{h] ??@Z&ﬂ' félé@l\%‘dc@ 3Rl ttotal amount

her eof . The solid preparation of claim12,
q/ﬁqetrr@ nsecond QﬁénBﬂ-épéﬁtP@ b¢S$ h*éh%re)rﬂké?ﬁt 0 tfé, and

fir tRracparbhhlensi g Prfl daftalnri th

e e%%f’\%%tﬂgnt Eg FHE FOAcEne 88 e | Siord MEamtle with a
maidle isS zrobfl @ss fbas ahanltzaﬂ) plm%eld\ﬂjq/)e to the total
2009/01 PCT/ JP20081063 qrtion of t o
RN © Tt A& PP RS: SBPANNF ™ DA hT L T e e Gt wes-
not |ess than 250 pmrelative to the total anount of

the first granule is not nore_than about 50 W% the
kﬁ{uﬁﬂQ|ﬁﬂ4%9fPFﬁEaééﬁ%@ﬁtogfC%ﬁéms%%(nﬂp%ﬁ%ﬂﬂﬂ§§ﬁmﬂﬁ+9§t

15a1ﬂ%' tdcle [S['67-€{ ak) Lgsﬁm&ﬂénllépﬁﬁ@fﬁcﬁﬁhﬁ]@ A-ittRRIro-3-

total anmount of the second granul e is not I'e€ss than
et 204wtd¥£pxandl (2H) thﬁrpma@@nylhnebﬁylmertmlémﬂ@f or a

cond rany t r
%gcn pm ‘el at |\I/I§Adt gnt Be %%g% a %ﬁf %éeng?:}grl{l "
kg,fc&ﬂidrﬂdrﬁdéotoma&nbﬁamnabhelt sé@omﬂi%rérﬂlleléﬁ.s Theé - 1:400.
solid preparation of claim 12, wherein the weight
rati o of
1251[15 éc(li‘iF&) E‘r@@iénpbﬁﬁﬁk%ﬂﬁ{éltﬁe 4f &t Tokey Fore and
nmet hyl - 2, i OXO- -pyr|n1d|nyllnethylIbenzonltrlle
kﬁYQrsalt thereof contalned in the first granule and

gr 1D P b SRR GE O A g R

conpubssiang: itahid yf dirkewbfig2e o €-&103R) ayernimorie:pipepurdEinyl ] -

co ris tforn1 ydrgc Ior|d | 20substantial ly
4ﬁéé§%4ﬁa tggg 21% gFoﬁ?p ?@ ny1] -

3 %ﬁﬁlﬁt\&dﬁ'ﬁrﬁ]ﬁﬁﬁ: 11BefAz6h0%011£25hd a salt thereof

pyrimdinylinmethyl]benzonitrile and a salt thereof

Iay]élfyera By e o FEFPSiA§NG- B[ 61 Pr BRIRB-2rAthdior-1 -
r;séill ;7]]%’"% di iﬁﬂ_(,eré ge;ngxﬁygd aﬂm&ﬁw}r

met' hyl [ bénzonitrile or a salt thereof
ancpssrwb@tcanmldlrdeyhﬁ/dééeofzorretmlm ar hy dsath| Prdxket Ead

Af/sol,'}' 2R313! 119 COBPL %fBQmEHehyng;é’H‘i&gl&me and

| aye core Ya*éste conp

2-[[6-

3 d F%- .

o idisAiA RRePRFEIBERZ GATPF it FANYr the sEp LeHdte o tth @nd
antially free of netformn hydrochloride layer: a

| ayer conprising netformn hydrochlorlde and

[ [ (3R) - 3- ani no- 1-p|per|d|ny1]
4- di hydr o- 3- neth¥1 2,4-di oxo-1(2
T

core: a core comprising 2-7[6-[(3R)-3-amino-1l-piperidinyl]-

3,4-dihydro-3-methyl-2,4-dioxo-1(2H) -
pyrimidinyl]methyl]lbenzonitrile or a salt thereof and
substantially free of metformin hydrochloride

layer: a layer comprising metformin hydrochloride and

substantially free of 2-[[6-[(3R)-3-amino-l-piperidinyl]-
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2-[[6-[(3R)-3-am no-1-pi peridinyl]-

3, 4-di hydr o- 3- net hy1- 2, 4-di oxo-1(21-1) -

pyr 8 i 1 d reetdddpenzenit-tibeoand2n) sal t t her eof .

17. The solid preparatlon of claim15 or 16, further 5
c oY T S HE M- e dnitd PEREE L Ay ér-ehaffednSd bt dtlkeh e fand
said layer. 18. The solid preparation of claim15 or
16, wherein said layer is fornmed by spray coating. 10
19. The solid gremgaedtioon odf cérainmli50nr146, fhmér@‘ n
said layer is f 0 S

SR S b oL g oo TPUPT ohenaeFr 3ty agur® it sasa
Bagesecond layer: first layer: a layer conprising
2-[[6-[(3A)-3-am no- 1-

pi peri di nyl] - 3, 4-di hydr o- 3- net hy1- 2, 4- di oxo- 1( 2H) -
pyrimadi vyl ldeiygalhenganictr thginr 1 saltef hexeadianhia
substantlally fréee of netformn hydrochlorlde 20second
layer 15 faywd domspireiyngoasiner m n hydrochl ori de and
substantially free of
2-[[6-[(3R)-3-am no- 1pi peri di nyl] - 3, 4- di hydr o- 3- et hyl
12, 4Tmﬁ(B@mjl(%&e@bramybhnbdinybhmeﬂhybibb@zomméréimasaid
and a sal t her The solid preparation of
%ﬁ%ﬁﬁw%% zW'EGWBF?§Fﬁ§nan i ntermedi ate | ayer

bet ween sald first layer and said second | ayer. 22.

The solid preparation of claim1, which shows each
Peakh Iﬁpla-rdaa?rre@tar@td@ﬂ reBPE&BONIoEne of at kel substirteslayer
igg'éecéﬁ%sf% JNed below of not nore than 0.5% by high
per for mance |qU|d chr omat ogr aphy anaIyS|s under the

f ol fomg gl ecendi ta dryeaf temprWOing 2- R)-3-amino-1-

2009/ 011451P 2008/, 63228 one t serv at

t enpER AT 1@%03 Hafit Ozé%ﬂﬁt@gﬁﬁ ‘ih%é?r 2%
57%@%&@%&@&(}%@Lizbh%h% BLoh pe1f oFH@ALSer and
l'i qui d chrorat ography anal ysis] s (1) colum; Zorbax

SB- mst@rpmahlmérre@u @ﬁetﬂéitf@r@lﬁnhxd%d@h@rlde
(rﬁg%géﬁg . y A%% tho&% g?ﬂ? PP@ ng ié%hlorlde
: pu | cetoni | e Gor

phase ver/ a TEri cetic
aciahd ﬁ&ﬁﬁﬂdﬂﬂh@ll@vﬁka&eofaﬂr@)6F®mﬁbb+é—$mmnm31}

urified r/acetonitrileltrif roacetic acjd =

P07 i oI VO Ly OE R oh, g At aaT L (27 -

pr AR IR 11 @e3R ot Rr1 98/ AnfinBbsd Br phaseeof .
ile phase B) to 75/25 (nobi |l e phase A/nobile

phase B) 15from 30 nmn to 50 mn: 75/ 25 (nobile phase

A RS PSS D B g o o

jAdtrmhméceLaﬁms'layB)r tetgekt Gaobi tferphasaysé\trmmmammond
ﬁg from51 mnto 60 mn: 99/1 (nobil e phase
¥obi | e phase B) 20(constant)

22. The solid preparation of claim 1, which shows each peak

area ratio defined below of related substances RS1 to RS6

defined below of not more than 0.5% by high performance liquid

chromatography analysis under the following conditions after
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(4) flowrate: 1 m/mn (5) detector: W 278 nm (6)
sanpl e tenperature: about 3C - about 10C (7) colum

wa eovperasur e: about 20C - about 30C 25 [rel at eRCT/JP2008/063228

substances RS1 - RS6] rel at ed substances RS1 -
d%@&nwnehd@mesedvat@mlza[:[Bemperature 40°C; humidity 22%RH,
nQ-| =pLREL I 1 &: di hydro- 3- net hyl - 2, 4-
3[dagﬁk1(%é}1’|;lﬂ“p§}r| m|9 ?ﬁyl ??re%{h%ﬁ )enzonitrile or a salt
[tdaﬁfcﬁdzflpnandfs hdghapeefatmamece| Liquid tahrmenet Qurée@hyd,
Q% 1.30+10% 30 1.4910% 1.5210% and 1 6210%
§€1S|vely when the elution tinme of
(%. [[c@'lﬂlﬁl%R) ‘Z%rBHanB:I-C]ﬁI p?ﬁ.trﬁi' nMilr]er's dhrameter 4.6 mm x 25 cm
dro- 3-net hyl- 2, 4-di oxo-1(2H) -
pyr nmndnfﬁwt}lﬁ@tihw] B@h%@ﬁﬁr. le is 1.00, by high
C ui d chromat ography anal ysis under the
(ngofl/ng)%%%t ?8%{%% 35 conditions, WO
206014 5bREE/ APZQOS}Lﬁﬁ@@Z@a‘@@Pfa@@ceammthed]trlfluoroacetlc
peak .area.r e ratio f each peak area
r el tlg%bﬁg@zgw?g?ggm%tr%% Yssumed content of
2- [n{cﬁnle phase B: purified water/acetonitrile/trifluoroacetic
[ (3R).- 3-am no- | Eel‘ldln y1] - 3, 4-di hydro- 3- et hyl - 2, 4-
di ®d4 5 iL@Q}‘I)ng/ (WP hY nER HY® ) benzonitrile as 100,
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[peak area ratio]

peak area ratio shows the ratio of each peak area
relative to the peak area at an assumed content of 2-[[6-
[ (3R)-3-amino-1-piperidinyl]-3,4-dihydro-3-methyl-2, 4-dioxo-
1(2H)—pyrimidinyl]methyl]benzonitrile as 100, in a
chromatograph by high performance liquid chromatography

analysis under the above-mentioned conditions.

23. A solid preparation comprising 2—[[6—[(3R)—3—amino—1—
piperidinyl]-3,4-dihydro-3-methyl-2, 4-dioxo-1(2H) -
pyrimidinyl]methyl]lbenzonitrile or a salt thereof, and
metformin hydrochloride, wherein 2-[[6-[(3R)-3-amino-1-
piperidinyl]-3,4-dihydro-3-methyl-2, 4-dioxo-1(2H) -
pyrimidinyl]methyllbenzonitrile or a salt thereof is

physically separated from metformin hydrochloride.

24. A solid preparation of any one of claims 1 to 23, which is

a prophylactic or therapeutic drug for diabetes or obesity.

25. A method of stabilizing 2-[[6-[(3R)-3-amino-1-
piperidinyl]-3,4-dihydro-3-methyl-2,4-dioxo-1(2H) -
pyrimidinyl]lmethyl]lbenzonitrile or a salt thereof in a solid
preparation comprising 2-[[6-[(3R)-3-amino-l-piperidinyl]-3,4-
dihydro-3-methyl-2, 4-dioxo-1(2H) -
pyrimidinyl]methyllbenzonitrile or a salt thereof, metformin
hydrochloride and an additive, which comprises physically
separating 2-[[6-[(3R)-3-amino-1l-piperidinyl]-3,4-dihydro-3-
methyl-2,4-dioxo-1(2H) -pyrimidinyl]lmethyl]benzonitrile or a
salt thereof from the metformin hydrochloride by the additive.

26. A method of producing a solid preparation, comprising a
step of mixing the following first granule, second granule and
additive and compression molding the mixture:

first granule: a granule comprising 2-[[6-[(3R)-3-amino-1-

piperidinyl] -3, 4-dihydro-3-methyl-2, 4-dioxo-1(2H) -
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pyrimidinyl]lmethyl]benzonitrile or a salt thereof and
substantially free of metformin hydrochloride
second granule: a granule comprising metformin
hydrochloride and substantially free of 2-[[6-[(3R)-3-
amino-1l-piperidinyl]-3,4-dihydro-3-methyl-2,4-dioxo-1(2H) -
pyrimidinyl]methyl]lbenzonitrile and a salt thereof.
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