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R I N SOLI D PREPARATI ON CCNPRISING ALOGLI PTI N AND
METFORM N HYDROCHLCRI DE Techni cal Field [0001] The

wWee@sentsi nvention relates to a solid preparatPOnJP2008/063228

superior in the preservatPERREBERIM ty, which
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nEthyI] benzonltrlle (general nane: alogliptin;
Techoiicallt Eie3dneti nes referred to as conmpound (1) )
Tﬁﬁ@f as a therapeutic drug for diabetes and the
,~or a salt thereof, and netform n hydrochl ori de,
and aTheoguesént hetdweh dereioftesnsor Isodddaprephedtion
ound (D Background of the Invention

of stabili zi
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SHIET SPRFHORy P SA Mo O (WO ASSI8eL . FBogup roduction

mE@WeMEE he 2e BF £PAE alid DI @@ﬂpnmaﬂngiQﬁﬂnﬂﬁmﬁlﬁbhn@rcampound
salt thereof, and nmetform n hydrochl oride, which is

(ddperior in the preservation stability has not been
SEEROEE Ry Pt vinTe2idt00s]  Gompound (1) “or a salt
{obeozbf, which is a DPP-1V inhibitor, and netformin
hydroEQhBELHS ?fF ggcg §§fé“%ﬂé¥%§é”£o be used in the present
invention has been reported as an inhibitor of dipeptidyl
peptidase (DPP-IV) which is an enzyme that degrades glucagon-
like peptide -1 (GLP-1), a hormone enhancing insulin secretion
(WO2005/095381) .

[0003]

A report has been documented on the administration of
compound (I) or a salt thereof to be used in the present
invention in combinaticn with metformin hydrochloride
(WO2007/033266) .

[0004]

However, a preparation comprising compound (I) or a salt
thereof, and metformin hydrochloride, which is superior in the
preservation stability has not been reported.

Disclosure of the Invention
Problems to be Solved by the Invention
[0005]
Compound (I) or a salt thereof, which is a DPP-IV

inhibitor, and metformin hydrochloride are each effective for

the treatment of diabetes and the like, and provision of a
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the treatnment of diabetes and the Iike, and provision
of apreparation conprising the both as active

WO pgpedi4ent s (conbi nati on of drugs) has extrenkCTlJIrR0eR063228
clinical usefulness. Therefore, the present inventors

PRERArad 9By EPBPREAL NG the Sopth 3 firats onTsHIEdng
(%gﬁ?ggEQigh)o?rdﬁuéébthégeé§f%?ﬁy R ¥ cal useFulness.

loride. In a conpati bi est” of conpound (1)
Therzfoalkt, ther potseandimeehiorns rstymirest deordlgewmeng of a
pr.obl em occurred. Surprisingl however,, when a.solid
BraSaPAEPER LR PERG EOAPOUTIPLTIC ofa Lalt STer &8F ZeoF
aad meetrbemihnhpydoonhbpf dide wWas aaciomplalty bpnedycedsandf
subjected to a preservation stabilé%%:test, a rel%®§d ,

grlde,

cOMpOraRcd Tof OLofpdahll ERFT ¢ eer ROV ISR N YGEA

i @PceaRROBREuE Ea) VS SialaGiad:, HowetRe, WAEHSa 8o01id
decrease in the preservation stability of conmpound (1)

poeparegliont kempotl singacempdencr Eplarel isrfalds thereof, and

conf | d,. Eor ratio [ S .
gL nyREpely B 108 Ghg LR AR BARMEI R st ected w0
adplrieserivagiedi enabil bthetepsioyideatkldtmt efurstande iof compound
necessary to prevent a decrease_in the preseryvation

QS eRtEreReBoREoanat (5T bred i CRusR | o 0hgas
dfteRdkatl.i ofn Merets wirde)| W Rk crida@ ePriobleas pl-88861adhen
present inventors have conducted intensive studies in

sapbatdénpoft 6osBPyRdt hE) aPbvR-Freht | BHEE Y 3 énsodid

orpad st hah @a%oh.?ffifg% 0ar atgn C a%'a'ﬁgoﬁo%ﬁﬂ\?\gis%}ﬁ%

or a salt thereo nmet f or m n "hydrochl ori de,

campopingsi(@al by sepatht edetdef eiand mut Eachirothhyeirochd oride as
syperior in the preservation. stabilit and f.urt.her

Fidred "PESHIERES hOLRE RERBI T o -4 160 pr éderit necessary
tionyeRlvicdf. al Headdhbeoin theyphewerfauish tdtaibitiie yselfi d
preparation of the present invention shows superi or
HreesnGt i(dn propefiytofneb®dbutl {119 PreParatidher eof
MG TR gemngy@ﬁecskasiges [0007] Accordingly, the

present 1 nvention relates to [1] a solid preparation
toop6ising the following first part and second part:

The present inventors have conducted intensive studies in
an atfempt to solve the above-mentioned problems and found
that a solid preparation comprising compound (I) or a salt
thereof, and metformin hydrochloride, which are physically
separated therein from each other, is superior in the
preservation stability, and further studies resulted in the
completion of the present invention. In addition, 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
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first part: a part con‘prisi'ng compound (I) or a salt
t hereof and substantially free of netformn

whyapochabori de second part: a part conpri Si ng PEL/iE006/083228
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hydrochl ori de and substantially free of conmpound (1)
arfich sgdisttapképddl; frep PhemebiPamin dpedrzaghiP1oide he

a - Lane , kS E=Yelo N gIAVICH
B 0 e BRa A R br T opove et aed (B e and
cayirstsintgadbgufrée50f 200poygnadf (Tompolired d)t drhegxeof;

It . thereof, and about 0.1 -. abqut 2 f. netfar,mn

oS ee i Hp P P ERPabnop T ¢t et il oRE 41T, further
hpra-sinat banaddf2iveconprising the first part with a
shortest dianeter of not |ess than about 100 mmin at

I*dadtheofe psr PrerAgathenset ohe paR eV sumtan tl et tiddt
édﬂnejﬁtsﬁagogbeet bess-thap Abovt dOfbTRd N dieasisaane

part; [5] the solid preparation of the above-nentioned

ghreofuhandi abbhe Pi kst phowt hasy arf avelrfagaigamyidgioghloride;
i.ze.of not . hap. abo 7 and t.he se

R i sl cab PRyt ba et s TRl iR N

cahputi singmihe f@ksthpasol witprepst@atiedt afidneer of not less
above-nentioned [2] , wherein the conpound (1) or a

tdane aPrEftedfOi Bmalhedl oht@sbf RO MRFUNG 3 \the PFECcoRE part

W@ ¢ i gy e - @R i apsg Weioc el §

a tabl EEI?JB?%?Et ﬁgalg%iciég %?glg(g\t?atl on of thaEeb%JuJC Iﬂm nat

lssere opentastied [2], wherein the first part and the

SHESAE BOTLATpeCREPILLEn 0F 1Al Sl DR GPlIA, wnereis
wepdiilretcpapti bargathhevatage npmt § e sgi’ranudfe nat tless than

af orenentioned tablet; [10] the solid preparation of ,
e tadov ErneAtfohlE f%?l’r}dm%il?ﬁst 8 RIS BTG i6he size

Jonpeundskl thah apsatt7thgheof contained in the first
Hoart and netformn h%/dr ochloride contained in the
a

fdcbhe pattdi preparationodlt tha]akees gwntd eshdrdri gherein
t(i’ufe U&%p%%}ﬂei(ﬁlf‘é?ékogegai@] thei’@@f & d t}ﬁer@z%tie' & Ic%mpound

cel I ul oses; a soli1d preparation obtained by
(@onrpr essi on nol ding of a

[7] the solid preparation of the above-mentioned [2], which is
a tablet;

[8] the sclid preparation of the above—mentioned [2], wherein
the first part and the second part are granules or tablets;

[9] the solid preparation of the above-mentioned [8], which is
a capsule comprising the aforementioned granule or the
aforementioned tablet;

[10] the solid preparation of the above-mentioned [2], wherein
the weight ratio of compound (I) or a salt thereof contained
in the first part and metformin hydrochloride contained in the
second part is 1:5 - 1:400;

[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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m xture of the followng first granule and second
granul e:first granule: a granule conprising conpound

w@ bgooori4a1 salt thereof and substantially free BET/IP2008/063228

metf orm n hydrochl ori de second granule: a granule
corﬁ?fﬁséﬁ S Bl eor i ATAYEE S cHPBPT el dcywainght (Tl 19f a salt

5ﬂ£xﬁ9@FEWEQb§££n§ﬂgl§ Sfféetgfrﬁggfo%ﬂfﬂ t ochloride
soI 1 12

preparation of the above-nentioned , erein
t h@qmmbrgmaonl@f ahereonlencomprimq m@ttf@m@nul e
rt cle e _of t reI at |
he R rgeR, hACe R rRE A A e 1T SR (] ana 2
abcsxatltZQh\&tr%oft,he proportion of the content of the
first granule with a Eartlcle size of not |ess than

350 e srdifvRrEBarARlPBt af oMot e e (121,

Walle is not nore than about 50 wt% the proportion
of the content of the second granule with a particle
Si ztéleofpm@%tnnanﬁschmmtgmt vef tithe hiel 195t diraawdentvith a

of second qr- nIe n | ess_t t 20 wt?9

S s Sighorti ohosr thRn Rent R et 38 ¢ ot amount
off amd € iwisthgaapailti thenst zee®$ tiedn Ia&s@m fean w220 mMm

relative to the total K amount of the sec r anul .

e A 8BoRE BoEneoh 041 OT M S Iy o g B th
ﬁrtﬁ'@eal%‘i\é% %nhbenﬁé’sél@ﬂlan\/‘@% e;hﬁ‘ Eéleaﬁ@e_@“%to el @otal

ompound (1) or a salt thereof ‘contained in the
aﬁuq@t @faflice fanatneraprhe nl hyipodMPRR | e ARAthed WS

th%ﬁﬁ@g&% OQE§gH|8fi§hé ﬁgﬁ?%??ogf iﬂé]sébéﬂﬂ q}anule with a

pr epar n conprising t ow ng core and 1 ayer
reoftdcle cdze odnpessi tiganel$orprm mémmtrmﬁwltcarltdﬁs amtal amount

[y f f d (I d |
ISR LS ! EOUNGL ) g hg, 8 L0

th&ﬂﬁofprﬁ)@@rﬁmbﬁt ant the| Yyoht&et 0bf Nid ¥dddhd granule with a
hydrochl oride; [16] a solid pr eg)ar ation conpri si n% t he
Hegitisien§ieer efandt| hges: thah e25Q Workelanpia dionghe total

SARRURE khh QbcBnddblahiteepd AHd mabstad aldoitf B8t wts;

of metformn hydrochloride |ayer: a |layer conprising
(et]f el IsoRydr pchparateocmandf the above-mentioned [12],

wherein the weight ratio of compound (I) or a salt thereof
contained in the first granule and metformin hydrochloride
contained in the second granule is 1:5 - 1:400;
(15] a solid preparation comprising the following core and
layer:
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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substantially free of conmpound (I') and a salt thereof;
[17] the solid preparation of the above-nentioned [ 15]

w@eoopA6Hs, further conprising an internedi ate PEl/&r2008/063228

bet ween the aforenmenti oned core and the af orenenti oned
[leyerthy Bolich@repard tgreptatthen abovengentioned [15] or [16],

g&y%ﬂ%r”%%thHEQnglgh QEtéﬁﬁédla el £ dl Wi ween tq:lg]

af orenenti oned |ayer 1s forned by spray coati ng;
aftreregeinitd opedparaei andothe hef abewen tierted ey 5] or

, erlntheaﬂwamM|m1dl erlsfm
s Y ORS00 oparartoy cORBrTeNRy (ke o (161,

whalreaw mg ef alfstre}nayielioﬂed segondid afermed IH}Stsﬂr&)&ercoaalng,
@G%er conpr.ising conmpound (I) or a salt thereof an

sttt iSAli FePage thert S?mtﬁeh)?@roé{@ﬁfnﬁfl &8“?@06913] or [l6],

WHYRin %hbax%reﬁgﬁﬁhéh@s 2yd o118 NedHOPY Udnii-edRd on;
substantially free of conpound (1) and a salt thereof;

[221] at kelddl pdeprephiani opmpfising amtﬁ/e‘-QMﬁmm«gedl[rzS@] layer

, rther I.sing an internedi ate | ayer between the
fﬂ¥%%§ﬁ%ﬁﬁ,§%§§5f,rst | ayer and the af orenenti oned

sedhﬁdtlawgex [QZlayesotbﬂp;mﬁingzndmpbmmmpCMSknga salt

conmpound (| or there rmin .
Y GPBERLS: PRE. HRFERPEABILY GEe PR i fydrochLoride
deféé&%%db@bwof ar €h @b edcSubSE S Sl o i (RS HRSd1ed i de

bel ow of not nore than 0.5% by high perfornmance |iquid

chedWategsaphyiasdlysree u%effomw%l {Pwiay corfdiltt dhgreot;

fqt e n t ;
B S5O PR IaN OF, e IR AL ooy,

fuewheirt icompratsihgghnpent ermecicetd |Jq5ly€d: diﬁtn\_rmirogﬂ@phy

al ysis], (1 ol upm: _Zor bax i nne
R gl S5 8 T ha FR e e e SR espond
InBkid;e phase: nobile phase A : purlfled
water/ acetonitrile/trif luoroacetic acid = 1900/ 100/1
[@@dl@wéoﬁéglBfeﬁﬁﬁﬁFéoﬁh%%@Pﬁ§SlQﬁuqquﬁPn (I) or a salt

tpRiRracghankkticheht fi fiyhEoswaceidsL, afl i sH/s12Qh] peak
(volune ratio) (3) elution gradient program
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
one-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



fromO mnto 30 mn: 99/1 (nobile phase A/ nobile
phase B )to 75/25 (nobile phase A/ nobile phase B)

WO e@a0BBSM n to 50 mn: 75/ 25 (nobile phase A/ POhiIl2008/063228
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phase B) to 10/90 (nobile phase A nobile phase B )

fr ore 50 /M mbaﬂempﬁanoﬁé@opﬁésu P]éa%a%b Al mobi | e
h 9 l.e

P orn L 19 A5 60 0 750/ Lol Pe BhaDi A g e phase
phaile B )10/Eén simaivti)l e( @hafsbonabele 1plm¢$6m131 (5) L

abofCLOICTER, Col il lengel Soul BobaboR S Aotk Phase

3006 [telet/ad (@dpsangnssBShA/moRE6E p}@é@é@l subt ances
RSl - RS6 are derived from conpound (1) or a; |t
t her &t Slafdishowesd Férat P\?élelm?]i’b?ﬂetPlh%s%fA O"Boik,Phase B)
1. Ogélé}?@ta]nt:;mlo% 1.49+10% 1.5210% and 1.6210%
respectively, when the elution tine of conmpound (I) is
14005 1dwy meitgh permfldmdmnce |iquid chromat ogr aphy

a'é’est nder;t Be sabove- mentioned conditions, [peak

ea ra Lﬁ peak area rati o shows the ratio of each
p@)aksaarr;ﬂ@ Ft%ln@blr\aeutr@ t BBopeaBe@r-eamutan cagsuned
content of conpound (1) as 100, in a_chromatograph by

hi lgHF Peio LeRmes Atugi: d 2BREBNAP SgraphPdnadySi s under

the ahey eniitbineeadreandi Rkens; [23] a solid
preparation conprising conpound (1) or a salt thereof,

and né%efl@rtmdn Sk @raaéﬁrSoRﬁéle Rberare dewrleshploiam qampound (T)
f C

SE 4 SR, HRTeE SRS EE, LU SERR AR LGP R ine, of

GuUB00rs ,ofL tOIﬁiel@I%ové BeniDened. £3310%, [23}2416thiatd ils 62110%,

a pro yI tICOI' erapeut ic for di abetes ar .

SIS ot hEu RIS o <O () i 1-00.

By saildh tdwminamealaqhud Bhepas 8by fApIeP A 5y ik under the

compound (I) or a salt thereof, netformn
IRHVASriodedarendi ta@asti ve, whi ch conpri ses

{)gyasg caldy I%%gar]atl ng the conpound (1) or a salt
hereof from
peak area ratio shows the ratio of each peak area

ase

relative to the peak area at an assumed content of compound
(I) as 100, in a chromatograph by high performance liquid
chromatography analysis under the above-mentioned conditions;
[23] a solid preparation comprising compound (I) or a salt
thereof, and metformin hydrochloride, wherein the compound (I)
or a salt thereof is physically separated from metformin
hydrochloride;

[24] a solid preparation of any one of the above-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;
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the netform n hydrochloride by the additive;[26] a
met hod of producing a solid preparation, conprising a
W@ @p/oofssm xi ng the following first granul e, SRCDMR008/063228

ranul e and additive and conpression nol ding the o

(61t ar sethpdspfgPaAtreing yramil @ REARALANING  cGPPBUAGINg @
I . r n 4 t r

sf%ee%)f %r%mﬁrlg%bgr %EEI gg{[%@”g%%gﬁ%t sggr]a%%rlel%ieg' gsr%é%u degmmlle and

acidiipriivei agdmebhpr assidy dnobdd oy | tdee amicktsutest antial |y

fr&g og conﬁoan él% and a salt Ihereoﬂg and q l'i ke. 1t
Ef fe&t CoP TERELFnvBnET 3R D 008 THe KhI G AR ar§9i85 a sa

of thieecpresadt supyeaht DAL ly f5ed W agetrddi@mapgdirioehloride

drug for diabetes and the |ike, and superior in the
pr 8§6PRSt PEANELERI #i FJRRREE (TYYIT kit insh MRTFEMER of

COg@@%thﬁb 1d8 SAhtsther £0f i and, IS OrdR Rompound (I) and a
hydrochl

oride. Brief Description of the Draw ngs
[ 0B@9)k Ehgretfis an HPLC chromatogram Fig. 2 is a

raph show ng the dissolution rate of Prodoction
a%ga%gﬁeqigg'Fig. 3 is a graph show ng the dissolution

EfFectobsPraduthi-enttzmnple 12 . Fig. 4 is a graph
Ehomﬁgg the dissolution rate of Production Exanple 13.
P@O86 is a graph showing the dissolution rate of

Pr OdU@héoapE&angkgpéﬂat,{ml&ﬂ HHetpd R tDassinRliban i 8f useful
the Invention) The solid preparation of the present .
aisneeihegAPPytégplaraetor ridrhelies iand Hd e dillkewi agd superior
1R pFH8LLEE HAND: SCONC, R 11 dL R 80 I operey of
preparg on of the present 1 nvention nean coﬁboﬁentg
compbucdn (Ea¢chabeapt eskeateas s imeefremdenthydrochloride.
cQnposi ti on.

Brief Description of the Drawings
[0009]
Fig. 1 is an HPLC chromatogram.
Fig. 2 is a graph showing the dissolution rate of
Production Example 11.
Fig. 3 is a graph showing the dissolution rate of
Production Example 12.
Fig. 4 is a graph showing the dissolution rate of
Production Example 13.
Fig. 5 is a graph showing the dissolution rate of
Production Example 14.
[0010]
(Detailed Description of the Invention)
The solid preparation of the present invention is
explained in detail in the following.
f0011]
The first and second parts in the solid preparation of
the present invention mean components that can each be present

as an independent composition.

[0012]
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[0012] In the solid preparation of the present
i nvention, conpound (1) and a salt thereof are each

wehkessitrbl y separated from nmetform n hydrochl oPCTER20081063228

the present invention, "physically separated" neans,
that dcdieadrldr psRPBLAALIPN)CAnEhe RERIeRhekBEINtAATh
] y chl erhdechs, LQbi biLe

LA NV e Sehderhe Lok DL SR IOER T sevacatea
eawh rettfermin00y8rochlotrhée . woltds;het fperesainitd invention,
Jprepar atii.-on of th r,esent inpvention contains the
IR G 288 REBecBRa  Bar b= bef GiP 11 Fe (O parpipopnd (1)
$ad ta AT itSier@otompeuntlet Fdrvin shp@tdcihervdd andnhibited,
substantially free of _nmetform n hydrochl ori de second
It tdoes Pt NEGRSERELAY RBEF of TR D cHIRAT e Ahhereot

tanty aldhe free of conpound (1) and a salt thereof

[0014% (1) first part The first part in the present
ilevantli on is a part (or a pharmaceutical conposition)

conpri.sj ( 0 . sa eof an
COTPt I PR HheChoP Ao BleRly ME eng, grpent
i'rswdistian icenity ihseehef firest oparn dvydridodl ssdcated pmandelow:

hat the content of netformn qurochIoride is 0- 3
%a&%fs B3 tie PgRE X tpFEFBEABEYY 0°0MROYRAE t (bl Qfeigrialt thereof
drid ahiped 2@ 150Q ypaks BY MBL8HEmOL ARerdimdrfe t he

first part in the present invention.” [0015] Exanples
Hicqrfe PRAItt: 6f P@sKpPEARBT L F}ng Me¢fermin hydrochloride and

Ry B e B EORPPhA B ™ B S ia
Hasie]or acidic am no acids and the |ike. [0016]
5§a Ieaiog he salts with inorganic acids include

| t R2iydrochl ori ¢ acid, hydrobromc acid, nitric
aci d, ™ frurise peird, iphespherésedei thwdrk idre id kEpart (or a
gé§¥ggceutical composition) comprising compound (I) or a salt
thereof and substantially free of metformin hydrochloride.

Being “substantially free of metformin hydrochloride”
means that the content of metformin hydrochloride is 0 - 3
parts by weight, preferably 0 - 1 part by weight, relative to
100 parts by weight of the total of the first part in the
present invention.

[0015]

Examples of the salt of compound (I) include a
pharmacologically acceptable salt, such as salts with
inorganic acids, salts with organic acids, salts with basic or
acidic amino acids and the like.

[0016]

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

[0017]

Fxamples of the salts with organic acids include salts
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Exanpl es of the salts with organic acids include
saltswith benzoic acid, formc acid, acetic acid, trif

wo cwpotast i c acid, fumaric acid, oxalic acid, PGFIR008063228

acid, maleic acid, citric acid, succinic acid, malic .
veiclild baratianeéndidh oAPEMaEi dcidenzenbsal doklc tgifduoroacetic

Rl ushesild anlie achd1andaLhe | LkerL0018); EXAIIES. acia,

salts wth'basic amno acids i1nc Salts wWith
artgiing resid,y siueeindcnethdpemahiict fieidlj kestlaamesexlaiplies acid,

of the salts with.acidi no a ncl ude salts .
RERAE i eta & PrbalMePeaffhaRie et ol PRo dgyee-
Ppefignabl e exanpl es of the salts of conpound (1)

include salts with benzoic acid, trif l|uoroacetic

aci d, Fpragmlesesdl £o6i akbFdwikhdPRHEC | FRENC \@ifs include
I n 0 I { 0
%)lregpsgdﬁg:% ( Iasgljg\i%q tEsa?f‘] gilher eo%nl@ﬁfﬁg é:miictl[lge al[ QQEZI ]and

i's preferab
o= off thenpednd ¢ikh, acmdiCI@mI@@c%¢£dsaiﬁclude salts

, d_(l.) I I f f I
FPSRLsE gL yaDeaul Lonsig ol cogpornd (1) o

henzoat e of conpound (1) (sonetines to be abbreV|ated
as co ound in the present speC|f|cat|

[ 0021] Pres Feﬁf‘aB‘Pl%nﬁéuE]ae(?? bF %fs%ﬂwpn%q{gﬂr ddp include

éasl'tsasﬂlct‘?fr@)@rﬁri@lel hchl, ecridsudrbieetfOrddia prﬁ.f er abl'y
1= 90 parts by wei ght, nore greferabl 0.5

qQﬁquQﬁphﬁgng@tacgﬁblandotbeple @ra%i@hlpreﬁqrannguy@n to a

g A lacly preferably 2 - 50 parts by
ggittwlthp %f%3e o)‘/L 00 parts by weight of the total

QDoQbe flrst part in the present invention. [0022] The
above- nenti one irst par have any r size
ol ORI A Por Ay o0b1 ENCPEShat it St Sithet Penzoate
I tdbmideire!l @, MRt iFeasdos8608€e PAF t corpslirt@n(1Dg p-
adm ni st er ed preferably orak&y adm ni stered) to

t

quHQﬂfaﬂ%ﬁﬂm of| gompareto PE RydEechkrtidmyp hapmpound
noﬁun or%&%#%%%%ﬁ& ?Q?ﬁégﬁe'Qf'g@mﬁ@dm@e(fynfégﬂgﬂyhes to

be abbreviated as compound (IA) in the present specification).
[0021]

The content of compound (I) or a salt thereof is, as
compound (I) (i.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
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first part may be, for exanple, a tablet part, or a
physi cal | yi ndependent granule or tablet. [0023] In

w@ongiodasat i on of the preservation stability, PCEHIR00S/@3228

preparation of the present invention preferably
ndentj grapuleast balplart, the first part having
test dianeter of not |ess than about 100 nmto
gﬁy5| ally separate conpound (1) and a salt thereof
fron1ﬁetﬁonﬁﬁdehydionhbﬁrtMQ pﬁﬂﬂényaﬂﬂpnuﬁnabﬂhﬂ¢WL the solid
ee shgrtestfd%ﬁgetersls not nr{icular% ed Jt o s,
SPgeRerai y nBF 83t Ran Abolt - mhY a>1 é’o 3& ’
a&oum&sthﬁesbattesthélﬂnfserpamﬁNthﬂﬁgsﬁuyﬁdxﬁesaxuaameter
di ameter. Wen the first part is a granule, for

ofx a9l &SPt thBANSDPHE SPOrimesto HHs digdist EeRsiatle compound

@nhanwea LHetSPAELe8X Broh aRBt S rtal HRIMRABWAGUSI RFile the
a m croscope and the |ike. The m croscope only needs

urpeye lapie oé ﬁéasah@rtﬁétsdkﬁmQﬁeﬂiﬂﬁrﬁﬂﬂ @pglticiierly
5hgriest g ’i‘g‘ﬁésgﬁ %igar{i&fﬁé dart, %%t fgengh%‘re%‘ral

i amet ér ~of cont ai Ne n a so
qmsmq&r&bmme. For easy neasurenent, it nmay be the

short est anet er f the first art b for
const it PBRTGESFhdL et rer SRR Ao ‘{WZE] agggp diameter.

WS ehvalrh eBrSpabt! ikYa §hgnsnd) CE o enas 10N i@f mehds the
present invention preferably contains a irst part

Hhertegtanxadefageepart PEl €heig@amilerot Thesshpranasbpudiameter

L b t,l t
%#ngig%%stgégan%gacoﬁggiﬁd ﬁfggﬁgia salt thergg
rfilcamsaebiobhil i hyddgcthbedfbléMndemdduhnqnﬁheIalmbtoﬁfloo um
t he .average particle size of the first part is not
15¥ficularly linited, it is generally about not nore

than thé ﬁHbfoés@r@iaﬂ@'@@geof e . £ {2 Pardth nichdrs the
present invention, the particle size is neasured by_a

%QQ§F@ﬁ§ Qé?ﬁ@HEfP@QUE?e f??ﬁﬁﬂ%ﬁ%ﬁKFQ%ﬁﬂ% iin a solad
?%%atl%%9 ﬁ@¥L€§¥9 meaf ALSHa08 tPakY BketBbZEhbStest

cul ated based
dlameter of the first part before constitution of the solid
preparation.
[0024]

For preservation stability, the solid preparation of the
present invention preferably contains a first part having an
average particle size of not less than about 75 pum (preferably
not less than about 100 pum) to physically separate compound (I)
and a salt thereof from metformin hydrochloride. While the
upper limit of the average particle size of the first part is
not particularly limited, it is generally about not more than
1.5 mm for oral dosage forms.

[0025]

In the present invention, the particle size is measured
by a sieving method (Powder - Theory and Application -, p. 475,
1979, Maruzen). The average particle size is calculated based

on the average aperture of the corresponding sieve and weight
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on the average aperture of the correspondi ng sieve and
wei ghtdi stribution of the particles. That is, it is

W@bioalnadl by arithnetic averagi ng of the produRC€T/@#20e681063228

average and each weight. Here, the average particle
@ﬁ%&?ﬁ%uﬁﬂﬂ§'P¢r§PepBPFtﬁﬁéﬁ§;aﬁ3EVéﬂ&gelgaﬂFi@Péaépfé by
¥ A did %Rfe%ﬁﬁnﬁoeff,attﬂﬁggkgd@c§%f & PrepXald Uhd each

or easy measurenent, i e an average particle
vaizghtof the first part before constitution of the

solid preparatiaon. [0026] The.above-nenti.oned first
part ego 3§iﬁvgﬁggadP%fgéc%%nﬁﬁﬁ?i%#kﬁqﬁ/éiﬁﬁfi3$rt means
drheddrelgd ehrphaneaseuti 68l tpeeparat i it Ra@amdiesedfin a

the additive include excipients, disintegrant, binder,

IUBId RHAPIESGPant FOPHPARY TR Wi actidnfiay be an average

pl@abidiz iz eagicduhant; rEhaygre BLigadtcotPaid NG RRE the
coating additive and the |1 ke. Unless particularly
daldit prsparatéoe-additi ves are used in an anount
3@ gﬁtionally enpl oyed in the field of pharmaceutica
g é ation. [0027] The above-nentioned first part can
be pr atisc etoky-acnet bnddk Abwnat pes ris emag casrdi anigh tam taddelitive

dosage form.of the solid preparation of the present .
R Ge 160 28E P8t it B e €Aty p e aTat Lon.
H:0Epdes 903he sueltdsel apEDS8e éﬂd@{lﬁﬁ@nté,r UGt Rfdint,

gl ucose; sugar al cohols such as erythritol, mannitol,

Kgydsin,olLubngiciensl , CRAPERREI Eﬂda@h%s¢¢ke;séﬁ§ﬁQﬂﬂ§§r
si‘été;ﬂrlclﬁszecror %%:ti@{ﬁgnt PokaL 0,5t aéffdarﬁ@,eaéoﬁj?{acf t}Jasré ,g%oat ing

pdrtly pregelatinized starch,” pregelatinizée
stdirtcilve podotibesflakeh dimlede pdle;cudeldlyl deed catied, ashese

SR PSSt 356 b pial SFTPLELELLR spoioved in oo
iedrDom pRwneeklhul ese prepahetibke; anhydrous cal ci um

phosghate, preci pitated cal ci um carbonate, cal cium
40PRdate and the |ike. Among these, mannitol,

f%;tg j%{ei necelhihesenandrt Pse | hker atsn ef Al ®d by a

method known per se according to the dosage form of the solid
preparation of the present invention.
[0028]

Preferable examples of the excipient include sugars such
as lactose, sucrose, fructose and glucose; sugar alcohols such
as erythritol, mannitol, sorbitol, xylitol, maltitol and the
like; starches such as cornstarch, potato starch, wheat starch,
rice starch, partly pregelatinized starch, pregelatinized
starch, porous starch and the like; celluloses such as
crystalline cellulose (e.g., microcrystalline cellulose),
powdered cellulose, low-substituted hydroxypropylcellulose and
the like; anhydrous calcium phosphate, precipitated 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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The anmount of the excipient to be used is preferably 1
-95 parts by weight, nore preferably 5 - 90 parts by

wowdoghtidsrel ative to 100 parts by wei ght of theBCT/JP2008/063228

above- nentloned first part . [0030] Preferable

ex RAPIEs Lyt weﬁeharsm%egma%fe#%msoofe <r¥s ARt Ry, weight,

fQQ%Q9¥¥”%Bh¥b@eFEH£QSBy $& GAWUBf the above-mentioned first
car boxynet hyl cel | ul ose, sodi um car boxynet hyl starch,

rerdscar nel | ose sodi um | ow substitut ed

T¥§38TypropylcelIulose,_hydroxypropyl starch and the
[ 0031] When the disintegrant is used, the anount

t her eefretferbblesedaﬁnlsl@s ed eriapd Wik ihteq@maring llnde
nor e preferabl 1 - 20 parts by weight, stil

Crﬁ?rs OEfE@LPE?abF?rEOXYIE %]r‘f%ndixl‘?/%?'grﬁ 1638t i ve to

cHIB oRFMEE hRY cuel ghbs8f é&@h&ﬁ“ﬁ%%ﬂ&%?ﬂéﬂﬁyi1§ﬂ§¥bhpaft
[OO§2 Pre e?ab l e eianf es of the bi'nder i nclude
@w

c@pﬁeaameﬂﬁeseespdne@e subsifgitad i resynropyerellulose,
d L, SL, SL-T,

B R e e SRt P

ﬁ&ngkypropylgethylceklulose Eerg , Neaglose TG 5 o

Chem BREnChhe B AT LeBEigl 151 o o REo m AP RE oY to be

ualed &BepkbkéraBM?nl 1he3§0 ﬁﬁﬁiﬂ IWEigHﬂ| ubeeepreferably 1
hydr oxypr opyl cel | ul ose, roxypr opyl met_hyl cel | ul ose,
p8|0ypaﬁ§rsp§wr seigbhe %Jdl H@nrer laer 3le & aplld. parts by

] nt .0
w%ggﬁgragFgagqu-Eo iOGPﬁs by mefgﬁfﬁﬁhgﬁgqﬁ$ifgfgﬁ|?e“tloned

fQr5t- pa@tparts by melght still nore preferably 1 - 20
Eﬁégg£by wei ght, relative to 100 parts by wei ght of
ove-nmentioned first part. [0034] Preferable
exanpbesfetrabhbe ExbmpTafntof nHaide nkgnasidlindst earatalline
cal.cium stearate, talc,_ sucrose esters of fatty acids,

cSdditdRTEL d8r Gt f GRYP BR BT MR e Hi9aE)
hydroxypropylcellulose [e.g., grades: L, SL, SL-T, SSL (trade

name); Nippon Soda Co., Ltd.], hydroxypropylmethylcellulose
[e.g., Metolose TC-5 (grades: MW, E, EW, R, RW) (trade name);
Shin-Etsu Chemical Co., Ltd.], polyvinylpyrrolidone, gum
arabic and the like. Among these, crystalline cellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose,
polyvinylpyrrolidone and the like are preferable.
[0033]
The amount of the binder to be used is preferably 0.1 -
40 parts by weight, more preferably 0.5 - 30 parts by weight,
still more preferably 1 - 20 parts by weight, relative to 100
parts by weight of the above-mentioned first part.
[0034]
Preferable examples of the lubricant include magnesium
stearate, calcium stearate, talc, sucrose esters of fatty

acids, sodium stearyl fumarate and the like.

[0035]

12



10

15

20

25

30

35

[ 0035] When the lubricant is used, the anmount thereof
to be used is preferably 0.01 - 10 parts by weight,

worerg/oprdef erably 0.05 - 5 parts by weight, relBtT/ 008063228

100 parts bé ght of the above-nentioned first part.
[0036]Whplne1t PabPBT&%aRpI £ BFeRhethe | ARAMT ithaLsgd to be used

food el ans SUCblaS E@O afek opy Yed 1 ave NonorR ﬁéﬁé% bl 0.05
Coq%r Red Ng), 2, %o | or BYue '\%-Y% aond tphe ik e 7
-fdbdmwabebwowenghtferelét@xed©o ;QﬂlmﬂvﬁSth(waﬁghﬁeof the

a%g:q,e {,L ntl%g al QQ%% g eferabl e exanples of the pH

ude Ci c acid or a salt thereof,
Qbospmorlc aC|d or a salt thereof, carbonic aC|d or a

salt thereof, tartaric acid or a salt t here

2ei d Siesegabie husmbfelaeb: Phe Bt At i dopd colors
AENQ s2¢bddotoosakt11 8888 andrdde ddi: HLDPIR. 2, Food
Pref erabl e exanpl es of the surfactant include sodi um

de@ﬂyﬁlyslﬂgteZ pofly§bebat ke 80f ol Yake eihyAténe feredy oxide,
%% %R%%%F?RX'SQE é39%?9£%&°il d the like. [0039]

rabl e exanp es o e stabilizer include
foospherol, tetrasodi um edetate, nlcotinic aci d am de,

cyclo extrln and the. like 04 rable

of th Bt SrREPLES S5cHID: R ATHSLAY rre L L trie
4@miaﬁ+@ @@ud,tﬁaké@facpﬂogwmbfi&eA¢ﬁ£cn{%0%ﬂlt thereof,
Pref erabl e exanples of the flavor include nenthol,

BERPELF AC16I P RefBht ofRereahi | ATEAHF @fdd e d salt
Jr042)s, Prafgr-abl 8- exanp! 5591+ thee lddantcdiid Wi8d or salt

I'ight anhydrous silicic acid, hydrated silicon di oxide
tdregece kRinfkeo PO@dS@rPae$@lab¢¢exﬁgﬂnﬂn§;uﬁetﬂu?e

¢83LLng base include sugar

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

[0039]

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

[0040]

Preferable examples of the acidulant include ascorbic

acid, citric acid, tartaric acid, malic acid and the like.
[0041]

Preferable examples of the flavor include menthol,

peppermint 0il, lemon o0il, 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
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coati ng base, aqueous filmcoating base, enteric film
coati ngbase, sustained-release film coating base and

W b@oiksel [0044] A s the sugar coating base, BUDIROE8/063228

is used. Furthernpore, one or nore kinds selected from
hegiee, speéaipefaredeast of L cepdiorg dasseland rhegdike -
3535),5;]: pul I ul an, carnauba wax and the |i ke nmay be
€8d°1n combi nati on. [ 0045] Exanpl es of the aqueous
fil m @sathrgshgse coztime lwadd ul oserqms yirmwesiuchFasthermore,

o%éﬁ%%?%gggp%gﬁé%!g%ﬁ%%%%gsgagn%HgﬂgiﬁHxTh$§Eate% calcium

da;t@b@wpr ogﬂae&hylgﬁhla&mﬁc,[ el lulMat,oleseEGa wax and the

rades RW (trade nane); Shin-Etsu
le%€nﬂ@a|benuseﬁtan]Tom%&%%%%Véthylcel|u|ose

T@ngj hydroxyet hyl cel | ul ose and the |ike; synthetic
pol yners such as pol yvinyl acetal diethylan noacetate,
ami noalxraylpﬂ@ts haér yhat aqeepot yivehm EqatidiadiaseE 1oclade

I
AITGhoke, BELYNEDY BXLL ML NG ANh I il ose, 16 0
glrialdlesd[®,04leag IEXBH‘pl esshf ( ﬁﬂ‘mdeehrrtzme)c, N ilppato&odag ChaseLtd. ],
uae ce ul ose C a
h&@%?éwﬁpag}m%bwg%ﬁgﬁ%%e epfﬁﬁa%téﬂoseTC > (grades: MW,

ENY@HOXRPr @Ry MetAyé CAheY Oseh Acaiadhe Gletidat €o., Ltd.]],
car boxyrret hyl et hyl cel | ul ose, cellul ose acetate

hyRerRalathyARE 1L REOSE keme Hay Ly dr areyet gl atdivd osec Ands the
h
TSRS o ROLIRGL SR, U0
d@EmadéamanBﬁCFtanEthaMIW¢alk¥ﬁMchHHﬂ¥%ﬂuﬁ d@ﬂb&w@eagEt
d d t tural |y .
BiraiEeE ChErtachanel [ ac s TREE et Ry rodrpe 1ikes

o094 4chsaipkessatht & p‘ab@llﬁlaﬁﬁdar{cﬁhﬂﬁ;ﬁﬂlﬂdé Mag@athaglike.
base include cellul ose polyners such as ethyl cel |l ul ose
aPe46he like; acrylic acid polymers such as ani noal kyl

et ha%&&hﬁ&@sceﬁokﬂgeént?éciguﬂl%'éoa'%sin(gt REe NARBLAk

ethyl acrylate nethacrylic acid nethyl copol yner
cgdépépgegpopEmQragsmcmEas hydroxypropylmethylcellulose

phthalate, hydroxypropylmethylcellulose acetate succinate,
carboxymethylethylcellulose, cellulose acetate phthalate and
the like; acrylic acid polymers such as methacrylic acid
copolymer L [Eudragit L (trade name)], methacrylic acid
copolymer LD [Eudragit L-30D55 (trade name)], methacrylic acid
copolymer S [Eudragit S (trade name)] and the like; naturally
occurring substances such as shellac and the like; and the
like.

[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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(trade nane)] and the like; and the |ike.[0048]
Pref erabl e exanples of the coating additive include

wo p@ho1-hi el di ng agents and/ or col orants such BGI/JP2008/063228

titani umdioxide, talc, ferric oxide, yellow ferric
¢RP&8land the like; plasticizers such as pol yethyl ene

gl ycolp [@e@ap1 BBELIRBY « §09P ﬁéEﬁg%ﬂﬁHqﬂa&diﬂﬂUéﬁﬂH@lude light
citrate, castor oil, polysorbates and the I|ike;
sorigdniingaegdstsuehddsrceotdranes dsuararasartiidaadivgy dioxide,

lic_acid, ascaqrbic id and the like; s rs.and.
tEgar TarEoRoP R atehy St PRCFORELC AT Thrid & Ha T ke:
AnG ttike zkirke subA048] pdhge ehpVendrasityarled eadyli,t imaerogyl 6000
be a m xture of two or npre kinds at an appropri at

AR i 1) ?ﬁéeBBB%e?ﬁ@%ﬁ?%wmﬁF%GQ%fxﬁbrﬁxi sorbates and
tHehanabl ¥rgaRakt 16085 akRERN0a S OO {di)d Oft A& t8@ikc acid,
thereof (préferably a benzoate of ponpound (1) ); an
meddicpicgat, ( prepebabl §chanand othe ahikerelJudagseandmsigar
fors rl%bl ?ﬂcﬁr th ?L\E{:Qgecellncjillﬁllf!l?oef Qnd acrhde 6iil?éer}d%rnd the like.
pre erab y "hydr oxyprop¥yl cel'Tul ose,
fgdunoxypropyl nmet hyl cel | ul ose, pol yvi nyl pyrrolidone)

[ 0051 2) . second part The second part in the prese f
inven#ih_gnapgvﬁ'ﬁ‘ﬁ? OB TR TE A b QGRS OF two or
P i $ldRY afehhobpbRopYdaee Nkt igle and substantially

free of conpound ) and a salt thereof. Being

[g0b81antially free of conpound (1) or a salt thereof"

reans T%i%?éb%b_@—%@%% ?8}1%9f fffgﬁ%% (J'%s)erﬁa};ﬁﬁl%@ltyo a5 part

t hereo art by weight,, pre y 0 -
quentia inyi nge cghpoundr 1 pref ez abd Yt Ccherrdf pameflprably a

5 2k, B8 AhiEp b, 190, DoL8 SR L 81 Bl Bt Bl o1,
alie ceanienkesf (hbeenptéoepanl yych et Iarirde desSllulose)); and a
ﬁ?ﬁg;iggggéféga51§9h§§§é§y§¥o¥§ﬂég¥1ufg§23 preferably 20
hydroxypropylmethylcellulose, polyvinylpyrrolidone).

[0051]

(2) second part

The second part in the present invention is a part
(pharmaceutical composition) comprising metformin
hydrochloride and substantially free of compound (I) and a
salt thereof.

Being “substantially free of compound (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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wei ght, still nore preferably 30 - 95 parts by
wei ght,relative to 100 parts by wei ght of the

wWabwoeinent i oned second part. [0053] The PCT/JP2008/063228

above-nentioned second part may have any shape or size
redatdng &9 LPOcRATFBrAY avabyhe F P alivie megéteeed second
ﬁg h the aforenmentioned first part, and can be

adm ni stered (preferably orally adm nistered) to

foebry organi sns. The formof the second part may be,

for exanpl a tab] et rt, or.a sical | \ .

| ndepahBeRpCyrane e opEF sttt A ERidieh dieve: RevsSBaRE OF
sfakt aBBY ohgvesany casi derdtd UsdIHE®, prdith e onnsiode thdy with
be uni formor nonuniform In consideration of the

theegdrysirahichadi F1Ft RRE s AT HERE fdRisterke

(&&%%%@%bh9V895h99 RERT 8L 8BL Yo PN NSy i Algaln8agk . ONBhe form
part, the second part having a shortest diarfeter of

afottheesscohdnpabbunay 0oe mien pramplsal |3y teddatapart, or a
RSP haBBlaRea, dubligrect leap gt form

0C e upper of " the short est
di anetiar adsinobnpathé csbeshy pami tned; Hdvd angedesadey

not nore than apout 2. nm for oral d(igge forns. ' The

SSFGICESE  dPAfetBF HREHIS tPRY dHord i0F dORELLPIm-

When tthe-88698drRALbni SF a9 Gl o rf i XA 1iltly, the solid
neans the shortest axis dianeter of the granule. The

ryieperagirs af akbeepreapnbel ek Resfieyablyi copsedpe, in

n ke e mgr t I
Rodentt PhSprlt? PheTSecaRF oY AR 0 AAUE Wancter
odi @ﬁﬁt&és@;thﬁﬁ SB@@ﬂgl@@rﬂmrﬁﬁﬂphﬁdﬁtqﬂh@r@e@?;ate compound
lLaneter o seco art cont al ne | a,Sol I, .
G agarar ot rEneEeeh nhat bt thydk e, Wnile the
uppeit @stnidi afetBe Shothestegiethad ti Pefd particularly

constitution of the solid preparation. [0054] For
lirddefyaitohSsTEBRFREYY 1Pe BT d- e fdiont onT8f fPpeoral

q§§§%%n%ogﬁg¢ntion preferably contains a second part
avi'ng an average particle size of not |ess than about
75 mmiThpr eherabby diameter means the shortest axis diameter.

When the second part is a granule, for example, it means the
shortest axis diameter of the granule. The short axis diameter
can be measured using a microscope and the like. The
microscope only needs to be able to measure the size of 100 pm
level.

The shortest diameter of the second part means the
shortest diameter of the second part contained in a solid
preparation. For easy measurement, it may be the shortest
diameter of the second part before constitution of the solid
preparation.

[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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not | ess than about 100 nm) to physically separate
conpound (Il)and a salt thereof fromnetformn

wogwoochbori de. Waile the upper limt of the aRer/aRpa08/063228

article size of the second part is not particul arl
2 0 s Wﬁﬁie the

Anchia &8 1ti £hpgegénéram| Hebbormimdtydnd avdsier. 5Whi
4§§§§°g?hi@°§§9€hé°£G§ra§@ep§¥%féﬂéﬂéfHé‘Hf}éﬂ% RAUIGl Bart is

the second part and average particle size is
nag gefritnedlamlyhéinitsd, pattis HeEresralley absrudgeot more than
]gg{ticle size.of, the sgcond part neans an average
r

FFEFgrspfslogo?ﬁ%ese%€W%'part contained in a solid

pr eparaki ealchat €8s Yo frease reifiicld tsiRy dfe thlk second part
average particle size of the second part before
BhSVPragPoRa6E1Ehe SHEF diprapaelingd Jrodds figet part.

aboveygeat | eReda 5686954 %@%Eiéﬁ%’é%&gfﬂﬂWﬁﬂé addichldV@art means
conventionally used in the field of pharnaceutica
oy @ygrageopaanidcians bee ppbditederust dianf endaknednin a

t, . > _additjve il.oned.fo h
"3 &\%gﬁgﬁ?%ggagfi ré%ypeaarsyg%%sb%gr@enﬁ%rgéyég Itﬂfﬁ%l é%san average
pearttiicdel aiky bAdthat edcohd gseradh fidnee saarse itsed onn o&nthe
amgunt conventionally enployed in the field of
SHAAREERET 851 Pr epar ati on.  The above- nenti oned second
paptsgan be produced by a method known per se
according to the dosage formof the solid preparation
of th&hgr abefie-PAVERPNSH. S§EUBE|PatHe M@YD RNt g8 additive

i b e n jtd n -
S0, bphactaty Bl Gy i ooaiccpacacior
gmcefoanablky pBoduBédpactsrédingeti gl  krsiwrl Imaibrosl. As the

pr ef er abl - 70 parts by weight, relative to 1Q0

PRy LR SRR phh T SR GRSl TSt Part
daR0%é] eMbenyaddi sinteady Prrdizuised yasnancadddtl i vRefor

the second part, the anount thereof to be _used is ,
aoiddftd gl 6. ¥5ed3bn pak t AR e YHten tiing IpefeaPapy¢dy in the

F1AY BR bab¥aWehgNta1 Shidba DN B preferably 2 - 10
parts by weight, relative to 100 parts by wei ght of

t he aBbeeabenervarticeednteqard part can be produced by a

method known per se according to the dosage form of the solid
preparation of the present invention.
[0056]

The amount of the excipient to be used as an additive for
the second part is preferably 1 - 90 parts by weight, more
preferably 3 - 80 parts by weight, still more preferably 5 -
70 parts by weight, relative 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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[ 0058] The anpbunt of the binder to be used as an
additive for the second part is preferably 0.1 - 30
W(p)am/gmyl wei ght, nore preferably 0.5 - 20 parl’@r/maoosmﬁszzs
still referably 1 - 10 parts by wejg
reI at .’Tb@ EBOEDb Bg {3 eb?l%%h‘%o die tLWéadal?&vémn@ﬁiﬁlGﬁé(& for

$cerdopar L0989 r¥heRab e & ubri cantyd & wad gt ,
t |t|$e f%?rthe s%gond % bf t he annunt thzﬁgof ?% more

Rﬁ%@?rﬁler@férab29 paps - bﬂﬁw?%shta UyHWélgﬁﬂe mﬁﬁéerably 1 -
M ‘?c“c% &Bgeg?h ¢ fﬁf‘éé vé’ytg"eic?d” &j '%e)o gurttlgﬁ% the

ove- nen

dha&&eheﬁhéoaedusécoﬁdopmet.add|t|ves to be used in the
iecon part is the anmobunt conventionally used in the
PRP & of pharmaceuti cal preparation. [0061] The

aboveyReAt tABREJuBECOME PAS tudsd HLTH ARl tavRalfbr the second
contai ning metform n hydrochl oride; an exci pi ent

pegitef EhabPyouBt| theseal (orke m%ﬁ%rna?olgreére)r@bém Ondl - 10
lsul.Qs an ferqbl
p%%kyﬁ%%yﬁ%&%?%fl %ﬁ%bngf%S%%?F{ﬁe 06%5% IR bﬁ welght,

redbitdveseocohlOppattisibgtwebght) of ﬁﬁaaahqwarmpamuoand second
thg second part in the solid preparation of the
sent invention is preferably 0.01 - 100, nore
p@@g@]ably 0.5 - 80, still nore preferably 2 - 40.
0063% The content weight ratio of the conpound (1) or
a sal h?héW@BPtc%ﬁt%FQ%ﬁ 3¢ e es it Bparsegndn the second

PRkl 95MRNYAEERH! O5hHen COMA NEdiddy LRE 1$RCeRE 1RALE

(conmpound (1) or salt :metform™n hydrochloride) in the

p@@ﬁdepnépaaétPeﬁp@tath@npresent invention is

E@ﬁ%fjably 1:5 - 1:400, nore preferably 1:15 - 1:300,
nore preferably 1:25 - 1:200. [0064] The

conpouhd - ébpvandenet drosdni sedmmd e rolivatee feealhply a part

containing metformin hydrochloride; an excipient (preferably
celluloses (more preferably crystalline cellulose)); and a
binder (preferably polyvinylpyrrolidone).

[0062]

The content weight ratio (second part/first part) of the
first part and the second part in the solid preparation of the
present invention is preferably 0.01 - 100, more preferably
0.5 - 80, still more preferably 2 - 40.

[0063]

The content weight ratio of the compound (I) or a salt
thereof contained in the first part and metformin
hydrochloride contained in the second part (compound (I) or

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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hydrates) or non-solvates (e.g., non-hydrate).In
addi tion, conpound (I) may be | abeled with an i sotope

W@ e200g/01143H , 14C , 35S, 125 1). Furthernore, PCT/MRPodnes3228

a deuterium.converter wherein 1H is converted to - ,
2H( D) 17 6065 1PRe FPREPURAr t LArftRY e sl Datitthcgn isotope
e prodycedchy g kg net hod according to the forns
thereof or the dosage formof the solid preparation of .
t he pfegéherpgyent ionmayopesd deneidiun arpnvdrdegomihgrein “H
- ' f. th resent invention nmay have an
J?%S%?ﬁ@%%%ﬁtanééﬁ%fé | ayer between the first part and
ffbeesécond part. The internedi ate |ayer contains, for
exanpl e, the above-nenti oned coating base and coatin
2ddi L IVE, THREC REEF net at B° | Sy/etnh R 4617y RooRuArHE by 2
MRwel meehobl actblrAt fgatbnehdaseriPraf&radid ¥or the dosage form
hydr oxypr opyl met hyl cel I ul ose) and a |ight shielding -
%éﬁl@ 8RdLEr PACPBIBEARAR PhrEf R Sentyligyventions7]
xﬁgg he solid preparation of the present invention

as an internediate |ayer, the internediate |ayer is
f or rednatdthéipat i bhef spliad epadpardtibn BDEhpapresent
el ght,, nore preferably 1 - 100 parts,.b ight, still
8 et BrioPo Yoot P ERi TS W IGHETS drder Bekyeen the
i tppatrs bBydwehghseobnd heaft r strhpafhte P68kt ¥heaythe
solid preparation of the present invention has suc% an
SORELREdi 4PE PAFBPLeantR@\ebeEeinantiames ceedriegsbgse and

R 3Ge a8H1 €D68L Can SR e 13 eN 189 el BRe¢QYESEy contains a
deconposition of active ingredients, "decreased
wateirvispyubhg fhém| cRet inedrass e rifsseihitd on stability

SR RSP LR S SRR 1l A el et dbeat
aoyl/olreai nbevaashtonpoéfacib e tdlgr)edi ents can be

zuggrfssed nore effectively. [0069] In addition, an
B¥P?4 ve conventionally used in the

When the solid preparation of the present invention has

an intermediate layer, the intermediate layer is formed at the
ratio of preferably 0.1 - 500 parts by weight, more preferably
1 - 100 parts by weight, still more preferably 10 - 50 parts

by weight, relative to 100 parts by weight of the first part.
[0068]

When the solid preparation of the present invention has
such an intermediate layer, an adverse influence (decreased
storage or chemical stability such as time-course
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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pharmaceutical field may be further added after m xing
thefirst part and the second part. [0070] Specific

weeodient s of the solid preparation of the pPEBEA08/063228

invention include [I] tablet [1] A solid preparation

fipsdi medtbgneorPressrond it ng of a mixture of the
Tgbbgyﬁng first granul e and second granul e (sonetines

to be abbrevi ated as conpression-nol ded tablet in the

pr eseldpespédict evbodongnt90Ta|the rsligh amdperag ignawdl she
CONpri, si.ng _corpoun [y or a salt thereof and
pgﬁﬁgpgnﬁngpgggﬁeéggéuﬁ%tfornin hydr ochl ori de second
[granab@eta granul e conprising nmetform n hydrochl oride

and substantiallé free of conpound (k%)and,a salt .
tldePe 5P 0BT OPAERF 1 @ASTP IR KITY, OY (TP I5SSoraBod dipgt o a

nliR@ UeORer thansol 16hengont et Pfadlie fddStseomlg®anule
with a particle size of less than 150 nmrelative to _
Spmettdmgls &pphat abbrevbated sas gramnes Yeonmdolidess tekagt in

t????%eégnﬁﬁ%%egﬁfﬁgégggr{ion of the content of the

ranu icle size of not |less than
2607ninrelative to the total amount of the first
gr anul e bg not re than about 50 wt % the proportion
t Ig or a

of thd1&Sht BREPBICE hd FEUSHS FARAS MG IrOFRRRAES ¢

sSi1Z€ 0k rk8%s ahhaBuB SO 4 Bl @t f v toF tike: Atdln &REWBEhloride
of the second granule be not |ess than about 20 w %

and t BECPREpPBFENBAS bf 2 t HEAROI HAMRIF IFY Feddegmin
B arLti ' f 2

e gl AT ear S LR Do, LSSng e B @
sedtt rmegeblian about 50 wt % [0073] The weight ratio of
EBS g?npound (1) or a salt thereof contained in the

¢ granul e and nmetform n hydrochl oride contained in
t he sgeendagiafikend compoldidord ferbla St @ met formn
hquochIoride) is preferably 1:5 - 1:400, nore

he proportion of the content of the first granule with a
particle size of less than 150 pym relative to the total amount
of the first granule be not less than about 20 wt%,

the proportion of the content of the first granule with a
particle size of not less than 250 pum relative to the total
amount of the first granule be not more than about 50 wt$%,

the proportion of the content of the second granule with a
particle size of less than 150 pum relative to the total amount
of the second granule be not less than about 20 wt3%, and

the proportion of the content of the second granule with a
particle size of not less than 250 um relative to the total
amount of the second granule be not more than about 50 wt%.

[0073]

The weight ratio of the compound (I) or a salt thereof
contained in the first granule and metformin hydrochloride
contained in the second granule (compound (I) or a
salt:metformin hydrochloride) is preferably 1:5 - 1:400, more
preferably 1:15 - 1:250, still more preferably 1:25 - 1:125.
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preferably 1:15 - 1:250, still nore preferably 1:25 -
1:125.[0074] The weight ratio of each particle size
wa@29be48et er mi ned by sieving granul es (about BOT/aP208/063228
using_a 30 nesh (aperture 500 mm) , 42 nesh (aperture
86874dn ), 60 nesh (aperture 250 nm), or 100 nesh
(aper%H@ewégghgnkgtléngfm%ﬂﬁ?é%ﬂﬁ:&g_ Wﬁjﬂbt QI %h%etermlned
granul es remal ni ng on each sieve an he melg t of
byr snelveagt gatnpassedabbuoungh @ 1HDimepsh H enesh [@@EE{]ture 500

gl A RSl OL SR T [l 0 B, o

1oabkakh( Akpelriutbel1poesen) SReGidd fiatimnkHOWEEyhe0be: the
a core conprising netformn hydrochlorlde and

LGRSt .rﬁrnwnﬂpaeoafe%%pﬁmbe (a}r) die gt ofeltdsr

g(x%%ﬁﬁ'é'sﬁ%ﬁa*topggségbfﬁi’b@éﬁda afo 0 Inde] LiQw conprised
of the second part” in the present specification)

Lag@s] a | ayer conprising conpound (1) or a salt
[tzye%ecs)f ?Lgd bac gli:g{‘] or"i‘I J:gr{\[%f eglnibt{r}geflr #lnfc?w1ng cofre and

droc OI‘I e someures
lagper (conprised 06 bbeabbretipasd "as Mdducepl esditet (A)” in

speci fication A soljd preparation conprising the

t@@lPSﬁFﬁ&tcéPscgggc?Eb%? (sonetinmes to be abbreviated
g§o7Epated tablet (B)" in the present specification)
007 core: a core conprising conpound (1) or a salt

t her e6Prandasgpseanerar i §ing deetoforis dygupchloride and

smcc%te'lg&lg ggagwsﬁ %é&@e ﬂbbgrﬁy'fts%qtasthér%%r

core conpri st part™ 1n the present
sspmertﬁmeat tonpel apbrevaateyers ctmp’relsm:gam:toﬁrmsnd of the

drochl ori,de_and substanti al | conpound (1)
RFTS BaFt "t RBy BOP CCONtt ieeTic 156 GiPevi ot o0 as
outeua&@yeracmayérseﬂmpiléiﬁgSﬁﬁmﬁuhﬂ&u¢1)id& tahgalt thereof
present specification) ; A solid preparation

aESnsUPStAg tiRd LY oF FBR Aif m%%qrwyéry Frderding |(gpaetines
S eEeLbpes i atBe abbrsyi st efh @Sy aonPildd AV the first part”

in the present specification)
[3] A solid preparation comprising the following core and
layer (sometimes to be abbreviated as “coated tablet (B)” in
the present specification)
[0077]

core: a core comprising compound (I) or a salt thereof
and substantially free of metformin hydrochloride (sometimes
to be abbreviated as “inner core comprised of the first 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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tablet"” of the present invention in the
presentspecification) [0078] first layer: a |ayer

w@opnigsng conpound (1) or a salt thereof andPCT/JP2008/063228

substantlall free of netform n hydrochl ori de second

§RREicaY r conprising metformn hydrochl ori de and

q@ eg;ptlally free of conmpound (I) and a salt thereof;
capsul e conprising the first part and the

secondixstt lawgirchaadeyesachomp gt ahd ecompeundbl{let or a salt

éﬁéyggﬁrgﬁ% % g%aﬂ%?%?ﬁpa%gg a8a3%§6§§%%$%cﬁ éﬁg%hloride

present 1nven |on pouc npr|3|n
the flseﬁbnﬂaﬂhyamd hhéayecOodmpﬁi$1nngéﬂfdmnmjeaQWdﬁbchloride

nuIe or a times t abbr evi at ed
To0dH ErebnarrrBBarn e nl Dh Ty Clihd Bereof
Pj?(lq”m |c,fa|p%‘ﬂlle[ Q@ﬁlg]rl_gﬁﬁg(?@ﬁ@r Eﬁﬁé@npéf@l{ el Y efe¥nd part,

t he present invention can gro duced, for exanple,

R dineg SBEht Be IFanL R ﬁg pr Aotet ofﬁ@veetplmqm:s:o]be( 1)

), .0 h an

I ti vgegis)aﬁe%eggggyﬁe g grl e §e%€€eﬂ&& V&he i ke
@QHHeGe$me@rtpogchecbmerislsg gmanﬂdmﬁt'ﬁ&rtnkhd|bhe second

refer an_exci pient refer |to and
BT BOED e 825 ePoPaBnY r FEchi TR Lol TS o be
abrgwder edpael enabbywaekypbiayh pyf rethé doneyeran Cirtx}feelt ion)
like. The first granule can be preferably produced by
Q%REQQNQ&ﬁwpﬂdfpﬁgduction step. Compound (1) or a salt
t%gﬁg f (preferably benzoate of conpound (1) ), and an

ex0|p|ent (preferably mannitol and cellul oses (nore
pr ef erfaisl goopyseaipnneotdedutasbyt JofargmmAeattednvention

[ [Si [ f nder (.pr ef.er abl .
S I BRonRety ) B8rep tihBi8e Folhitlo U GE Floving
ﬁﬁnﬁuﬁﬁionebh¢b al cohol , propyl alcohol, and a m xture
&é éhese at an appropriate ratio; preferably water)

0lt he di spersion liquid nmay be any solution or
(1) Compound (I) or a salt thereof is granulated with an

additive as necessary, and dried, sieved and the like as
necessary to give the first granule. The additive is
preferably an excipient (preferably mannitol and celluloses
(more preferably crystalline cellulose)); a binder (preferably
polyvinylpyrrolidone) and the like.

The first granule can be preferably produced by the
following production step.

Compound (I) or a salt thereof (preferably benzoate of
compound (I)), and an excipient (preferably mannitol and
celluloses (more preferably crystalline cellulose)) are
granulated using a dispersion liquid of a binder (preferably
polyvinylpyrrolidone) in a solvent (e.g., water, acetone,
ethyl alcohol, propyl alcohol, and a mixture of these at an
appropriate ratio; preferably water).

Here, the dispersion liquid may be any solution or

suspension, and the “dispereion ligquid” in the present
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suspensi on, and the "dispersion liquid" in the
present speci fication includes both solution and

wae@pengson. [ 0081] (2) On the other hand, netPOr/aR2008/063228

hydr ochl ori de is_granul ated with an addi tive as
wlOQnanaiPeﬁs RPN et bl eheand ISR NFdOBssar y
ye the second granule. The additive is preferably
an ex0|p|ent (preferably celluloses (nmore preferably
(@r)yélnalthen@tbelrl ban@e)me)tfcarmmdeydl(qxrfelfcemiﬂ y-s granulated
Lyvin rroI| n nd_the |ike second n
Wlol'q:r}]lybe % ra%l%gpﬁ%%g%%%r%y The ?cﬁ?cﬁm%ﬁf%ﬁﬁo u?t% § Like
ast mcely%frgr Abnghydr oied| estcsied qrehwdie exThpi eltitive is
(preferably cel I ul pses &gore preferabl crystalllne

PI&STEHIESE) 2 §KEL Bt &Rl BRERE Ry Sor MOTGui d |

ﬁ?éﬁ%r%bﬂ?eﬁr9ﬁﬁﬁi§£§@|dePP&YUé@VﬂPyiﬁﬂukﬁﬁnQbﬂéfé%ably
solvent (e wat er, acetone, ethyl al cohol, propyl

rellyotialy lpgndoaiabre urandftheekeke an appropriate
rat'oTh@rggﬁgﬁgl rgﬁﬁfg) an[ég) eéé@aﬂﬂf&%%&ﬁ?%%gby the

first "granu second granul'es ‘are m-x
flolnowehgagdotiiweias ﬂB@@ssary Sald additive is
prefera

(crys“&lﬁ%ﬁggegﬁ§%F%§%f %ﬁ%%@r fé%%ﬁﬁigi (preferably

deQWgblaski tibed bygf@ﬁammfpafyéﬁél&1ﬁéﬂce1uuma%e)> are
preferably crystalline cellulose [e.g., CEOLUS KG302,

g@E@E@JStRG ¥66D9 TEELEERFH E20L {9yl hambindeasdpireferably
%z%lmg‘ip&%r@%?&%e ) ind & prader é%ef &l acetone,

po yVI i done)”, a disintegrant (preferably
e¢m0§paﬁpdhpé [prgpleml¢¢hhﬁ1(and¢QNMMxﬂnra]9ﬂFthese at an

P9 Ehs ad . and a | ubri
apgfé’:péﬁ‘gﬁfey ﬁgb?(ﬁés? %é}?r@%t e?jaﬁerd thea|n| k: :Jnl‘l cant

Conspteration of tablet hardness and dissol ution
proqgrty the excipient is preferably CEOLUS KG 1000
(2nd Pﬁeo §FH?%gFéﬁ%tl%r%R %r%&ﬁ;ﬁ%&ﬂqq(ﬁﬁ§W3}e§ are mixed

W'lglg%g% £i#knibe,gbi 8l fedh &M xd L £4,5, CORRA S aHaNt Ipé ded.
preferably an excipient (preferably celluloses (crystalline
cellulose, powdered cellulose, low-substituted
hydroxypropylcellulose), more preferably crystalline cellulose
fe.g., CEOLUS KG802, CEOLUS KG-1000, CEOLUS PH-F20 (trade
name); Asahi Kasei Corporation]}); and a binder (preferably
polyvinylpyrrolidone), a disintegrant (preferably crospovidone
[e.g., Kollidon CL, Kollidon CL-F, Kollidon CL-SF (trade
name); BASF]), and a lubricant (preferably magnesium stearate)
and the like.

In consideration of tablet hardness and dissolution
property, the excipient is preferably CEOLUS KG-1000 and the
disintegrant is preferably Kollidon CL-F.

[0083]

(4) The obtained mixture is compression molded.

[0084]

The ccated tablet (A) of the present invention can be
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The coated tablet (A) of the present invention can
bepr oduced, for exanple, by the follow ng production

WwWGee@p®114p0085] The i nner core made of the secoPCI/pR008/063228

can be produced, for exanple, by granulating netformn
PERPAUEGERY ofPgeSk BRI Rer PYy tiie %ﬁ%m&%&tl&ﬁ steps.
gggggj ve. After granul ation, an operation such as

rying, sizing, and the like may be performed as
neces¥heyinhe addetihgde el privd areasnd aardx @iapi &t produced,

referably gry [1ine. cel . ' ro..

BT SRR BLYSLARLLEE PE s Rl Morsge wogecrer
wiphef @habkynetcespayy dome)addat iwdr i edner( gprehetabiyn, an
magnesi um st earatg% and the Jike'ag*[g@gg‘-ﬁ@ The inne
BGrathRHeSBFNt A8 Ab¥YRI nett 7 dHed d&:]ie B BE
pRrebemnahl gspﬁggggggrgy the follow ng production steps.
(1) nmetform n hydrochloride; the excipient (preferablb{

y

cryst &hei pddébivel bsepreferphinulan ek Uififpta (prefera
. a binder

C%X?&??ﬁ?ﬁ%y%?%%%%%} ’ i%]) a soﬁég{ﬁ%%k%iyv\m er,

padgtvang lpetrihplidboehpl a @i sjpyweqtassholprediedadplivi xt ur e

f th t | at tio; f bl y. wat .
RSP PTHEGRE b e P ARG At ol BT ALY I g ebrate) and
t$ie€VgGte .and the obtained granul e and an exci pi ent

ipr eferably crystalline cellulose) , a disintegrant
PP&6Erably crospovi done) and a |ubricant (preferably

magneghum; shear abed Ahfe B Xethe (HovEeniidif2d second part

m xture i s conpression nolded. [0087] On the other

deandbe phefeusblyl pyedupededwfthehefdlianinmmmraosuetien steps.
roduced, for.exa by coatin QIT d

A N R S R

dreggekhenns thlluwhese) nesegsatylatasd addirtg e dispeh@ion liquid
above-mentioned fi rsﬁép&rbi/y The coat

Yer SAREGT fBreéganp EORGHRCS B S ES‘ a solvent
@3Li,nga28d, t Beetbke, dhgyrddiddnsl | oiiRfieraklohAn and a
exCi pient (preferably mannitol) and a bi nder
nixtefrer il ghese at an appropriate ratio; preferably water).
(2) The obtained granulated product is dried and sieved, and
the obtained granule and an excipient (preferably crystalline
cellulose), a disintegrant (preferably crospovidone) and a
lubricant (preferably magnesium stearate) are mixed.
(3) The obtained mixture is compression molded.
[0087]

On the other hand, the outer layer made of the first part
can be produced, for example, by coating compound (I) or a
salt thereof (preferably benzoate of compound (I)) together
with, where necessary, an additive to the above-mentioned
first part.

The coating can be performed, for example, by compression
molding, coating and the like. The additive is preferably an
excipient (preferably mannitol) and a binder (preferably

hydroxypropylcellulose) and the like.
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hydr oxypr opyl cel | ul ose) and the |ike.[0088] The
above-nenti oned outer |ayer nade of the first part can

wheoopoerser abl y produced according to the foll oRETIEP2008/063228

production steps. The inner core nmade of the second
p8P88is coated with a di spersion liquid of conpound

(1) ompa §ﬁk5elﬂgﬁ€€$né@r%€§ﬁbié’ye¥lerﬁ%9%t %fofth%orfa%%dpart
(1)), "an excipient (preferably mannitol) and a bi nder
dapr ekepablfyraptly oxypdopsd catdentdive) tin thesdloddwwing

acetone, ethyl alcohol, propyl alcoho
p%ﬁgggtﬁPQ ?SPSf these at an appropriate ratio:

pr ef erabl ynmtewre h&QS9 £ Detid Nge quredl gelriton sokcoatatiedith a
tablet (A it is preferable to forman inactive
GigPerFianat éarhg et HePTRIMNAN(T iRl & c%d tarkdex%%ut er

b@%%%r%gl9vﬁégz§agér@Ftc&ﬁﬁgﬁﬁa ofy jt,hem é%?%plent

|nterned|ate ayer contains, for exanple
@U@f@rﬁb&V|mﬁedlEth|®@db@shﬂQﬁﬂrzapﬁﬁﬂﬁnﬂ?laddltlve.
he i nternedi e cont aj ns qu
oxggg?ngcggggi?pggfgéa éé%%éht (%ia., w%%e%, %%%%one,
eh%@ﬂomypbhpytnpthy&beél¢¢hm&9 amndl d inghtt sl elfdithgse at an

ent and/or col orant er abl talc) . [0090] In
éoﬁﬁéééenﬁﬁF}Bneﬂr%B%E%%IXdﬁ? T)-A) . the outer
{QM@@]IS formed in a proportion of preferably 0.1 -
arts by weight, nore preferably 1 - 50 parts by

wei ghtDursflgl pr%\d@tp@@sf%f b3t -tafy giarlfs /by tndisgpireferable
tﬁeg%%? ?ntg &99 pgriﬁtgyhgﬁﬁéﬁg fgyé ‘%ﬁﬁ%@%& %%raner core

bove- ment 1 oned coate
am@reoveutethéayatetoe@vai@ éa@ErecE;dqnnaathf ahem. The

proportio refera 0.1_- arts wei ght , .
PR HAER abr . SRS B Tar by B i el PP SsPgntioned
cﬁb&ﬁ@@abbﬁeland5ap@ééﬁlﬂg a@d Dhive I elrakl vateomé@0ate layer
parts b ight of the inner core. [0092] The

PSS PE 2Rt F@ﬁ‘é@ll%%a%%da‘ﬁ‘é%?‘é% B CartE D PEGEcd@referably

hydroxypropylmethylcellulose) and light shielding agent and/or
colorant (preferably talc).
[0090]

In the above-mentioned coated tablet (A), the outer layer
is formed in a proportion-of preferably 0.1 - 100 parts by
weight, more preferably 1 - 50 parts by weight, still more
preferably 3 - 30 parts by weight, relative to 100 parts by
weight of the inner core.

[0091]

In the above-mentioned coated tablet (A), moreover, the
intermediate layer is formed in a proportion of preferably 0.1
- 30 parts by weight, more preferably 0.5 - 20 parts by weight,
still more preferably 1 - 5 parts by weight, relative to 100
parts by weight of the inner core.

[0092]
The above-mentioned coated tablet (B) can be produced in

the same manner as coated tablet (A) except that the first
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the sane manner as coated tablet (A) except that the
firstpart is used as the inner core and the second

weamw/oigsused as the outer layer. [0093] |n theCT/JP2008/063228

above-mentioned coated tablet (B) , the outer |layer is
Hegitnd@ used pFopBet LBRCHI CPFRfTIALINE 15ecaqWh RF4itt 4 Spyrsed as

R referably 5 - 200 parts by weight, still
ﬁ%?%B%Fépg%ggPy 10 - 80 parts by weight, relative to

1009parts by weight of the inner core. [0094] The

mul ti-layer tablet of, the present. invention.can,be
produg@d¥gﬁo?ggygﬁ%F%Fl%%%%r%ﬁiqu(%%g%§§(ﬁﬁ)dwﬁﬁﬁ outer layer
iRy FduekidoAnShepsopbPOOS) ¢ 8)pfofeabids (1 )- @ooapsalks by
thereof is mxed with the abovenenti gned additive as

Wed GBS s afPrEnBT L aREPAY ed ast ML RAET PI ¢¥Sgidhe 1t gé1ll more

pXHASL,0R of Or ghhg, pbOVIey RN dioned-didisityd a%ero0 parts b
TOCSRT () TREtt ormra hyarbonl o e 56 Hvsd a L0 parts by
waigWs- ménthenédnaddteiee as necessary and granul at ed

?ﬁ ngessary to give a conposition for the
8v&! menti oned second | ayer. [0097] (c) Wen an

i nact The maftlelrediatetilayer ¢85 e herdsmmed ivetwden can be
the first |ayer and the second | ayer to_ avoid direct .
EEORIEE Of CRABHTBYRr | e Gl e i S Pygguction

stéer as excipient, binder and the like are mxed as

necessary, and further granul ated as necessary to give
4088hposition for the intermediate |ayer. [0098] (d)

(%gfcg)ﬁngggﬁﬁt i(?'}1 Egrat%@l{i’{}% ré@fyeirs r{ig?eaggg[%ﬁiiéﬁiieogbove—

I'ntermedi ate layer en desired,
meonposieti addfiol vehes seeonssday eandrgrdraniatatdedsamgcessary to
conpr.essi on_nol,

Y (AragORPPabr o™ {RE SABoHRe TSR i Bb o hed VAT
dppseportion of preferably 1 - 2000

(b) Metformin hydrochloride is mixed with the above-mentioned
additive as necessary and granulated as necessary to give a
composition for the above-mentioned second layer.

[0097]

(c) When an inactive intermediate layer is to be formed
between the first layer and the second layer to avoid direct
contact of each layer, the above-mentioned additives such as
excipient, binder and the like are mixed as necessary, and
further granulated as necessary to give a composition for the
intermediate layer.

[0098]

(d) The composition for the first layer, the composition for
the intermediate layer when desired, and the composition for
the second layer are laminated and compression molded.

[0099]

In the above-mentioned multi-layer tablet, the second

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

parts by weight, more preferably 5 - 1000 parts by weight,
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parts by weight, nore preferably 5 - 1000 parts by
wei ght,still nore preferably 10 - 500 parts by weight,

WO 200a0imMe1t 0 100 parts by weight of the first PEH#2008/063228

[0100] In the above-nentioned nulti-|ayer tablet,
storldowere phefpnekivedfat e5@%ylé$r'@?arb}bé’ef1&h‘r'ed Hedagive to

]Rkp %& 'ogyaEF$5§£eBgO%Meof}rs parts by weight,

pref parts |ght, still nore
moebejably 10 - 300 parts by m5|ght relative to 100

parts _by i t of the fir 01Q1] -A,capsul e
ot nd b LEe PO RVBR F b ed e Bt TRy S oot cover, the
iR at el hhR8raceapsdl fofled. in geltdgbraaRsuloE) preferably
with the above-nentioned m xture of the first %;anule

Carld t A8 08epaRES gPHNME&IDE henebR REHaTAIed - parts by
es ab d
e P OB ProroERR Lt et o Tt 1 et
redbltétve [£O0102]D Partschoyaveyglpr effertdis & ieanplagerof t he
Iig]preparation of the present invention include the
0ed nent i oned conpression-nol ded tablets. [0103] In
addi t iporapbkull & 66ath8dp peepat aln st jproduge by riddured by,
coati ng the above-nenti oned, conpressi on-nol ded tahl et, .
cxFEPdemeht L bhBE 8oatRE bl td (A)IVE B Capstdehyith

BROVRALaRedo ANt hikayes SABLRE MAR & nule and the
above-nmentioned coating base and coating additive are

sHlovmdegrenpass etihe nabhee soen il preparami s sgion e lded tablet,

e ) el%%%gﬁ ?%g LQ&Q@& égbf%@ { OQM:taﬁéS%h'%he above—

preparat resent inventlon rnay stanped 0o

myhﬂﬂbmédwmhmthenhges tableitscrimnation, or has a

ie ariting line for dividing the tabl et . [0105] From
dspects of easy administration, preparation

strenghhtapdibheyl pkerethgl s odishgreapayatien sl ithereparation
cﬂ!%ﬁgpgresent invention include the above-mentioned
compression-molded tablets.

[0103]

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

[0104]

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

[0105]

From the aspects of easy administration, preparation

strength and the like, the solid preparation of the present

invention is preferably film-coated.
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invention is preferably filmcoated.[0106] The
operati ons such as m xi ng, conpression nolding,

weomvihngsand the like in the aforenenti oned prPCUER206871063228

step are performed according to a nethod
¢Bh0eMti onal Iy used in the technical field of

phar mi"‘ﬁ%%b%%t%ﬁ@aéééh%@ miBL] Jhe A8o6 108, 'm%ldlng,

per f or med or exanple, using a mxer such as a V-typé

auateng andutrbeeflikexen bine afmr¢m¢n£1qnﬂﬁzpqydmmmlanl@ﬁep are
ne such a hj gh_speed m xer ranul t,Q

H%ﬁf%ﬁ@?@uaaFaﬁﬁﬂa?uﬁg r@%f?oéRF%SX%ﬁmlon%g aHﬁFa &P the

tadhalilcan ¢aepachber ppatmabeut idel fOHatCana.essi on
nDIdlng is perforned, for exanple, using a single
pOACHK] t abl eting machine, a rotary tabl eting machi ne

and tﬁﬁelh&%lngolggﬁe¥%§fmé65|fﬂﬂE%i&ﬁﬁﬂétfﬁ@ﬂ%d R9mixer such

machi ne, a rotary tableting machine and the [iKe are
EUES@dV-éYP&bmeKﬁﬁg pr‘é@rslal@rdﬂlme?rmlt;hel 1ikz5 RROC AR

BENSEaBhY n3chife KILAM2)a 5 A LALAD i PR ator, a

ernor reven aper e
ﬂﬂu&b&maﬁlgrasedatﬁﬂ@l@iyéﬁe amxﬁxﬁmpsrqugﬁamuhmtprfoa roller

exanpl e, usi.n I | mcoating apparatus and the |ike.
ﬂﬂ@ffffo?héngogpa L?Eﬁaratlon of the present invention

poebgTably contains about 0.5 - 200 ng of conpound (1)
or a salt thereof, and about 0.1 - about 2 g of
met f oFRIRTRGEREBITOI iRy DL SoliF FREpRISY i @ﬁmg a

e e [ [
St PSR LR AR B LS PR B pocrine ana
tdred ldlkeut 0.5 - about 1.5 g of metform n hydrochl ori de

T0h 8513

When a single punch tableting machine, a rotary tableting
machine and the like are used, a tableting pressure of
generally 1 - 35 KN/ cm? (preferably 5 - 35 kN/cm?) is
preferably employed. Furthermore, to prevent capping, a
tapered die is preferably used.

[0110]

The coating is performed, for example, using a film

coating apparatus and the like.
[0111]

The solid preparation of the present invention preferably
contains about 0.5 - 200 mg of compound (I) or a salt thereof,
and about 0.1 - about 2 g of metformin hydrochloride.

[0112]

The solid preparation of the present invention more

preferably contains about 1 - 100 mg of compound (I) or a salt

thereof, and about 0.5 - about 1.5 g of metformin

hydrochloride.

[0113]

The solid preparation of the present invention can be
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The solid preparation of the present invention can
besafely adm ni stered orally or parenterally to a
woreovaal146e. g., nouse, rat, rabbit, cat, dog, bPVI/HR2008/063228

hor se, nonkey, human) [0114] The soljd preparation
%ﬁfetleraﬁf“ééléﬁFeFﬁgeﬁF%ﬁYa‘hﬁ RAEIN A VY TRy didgmel (e.g.,

rfRAl ned 1 pabRersokhd, p&&?ar@éxb% args el Worfky,t Beman) .
prophyl axi's or treatment o for exanpl e, "di abet es

fe1g4 type 1 di abetes, type 2 dlabetes type 1.5

dl abe %ﬁ‘?ﬁ é%gégggtf‘grg ?a%eef'% esﬁ.r{v%r@q%l t%)nd each
, ges atlona I'apet es alre
adﬁmﬂe nngeed&énonconbe$3ed|BMetME;sakmﬁugnﬁpqﬁanmmmeare

REIIES EhS! Prophy Takt T e gt R i e

&l%b@t,ean@r gpat Bypenephi gpatdy, ¢@id NORAtdNLt At aRpet 1.5
nacroanglo at Y, arterloscler05|s osteopenla

HyphatesmiLAPAdI(BBEENE é@hﬁlmweéc@iwe(% igy Adults)),
dé%ﬂgt %hgﬁydiggg%%'ondlgﬁbggéywHEﬁcs QE?%E'Qﬂsulln secretion,

gast roi ntestinal 1 nfection er ma t "tissue
dbefsectdiabetesnf émpairédnplicdsstiaiyranat all@T)e IFG

GRS 8OTSRS crveenso,

dikesdttiy, coypenkbhph dani @e(@ 0. nely@ReItHy,glnsgeirodenthg,
hyper chol esterol em a, hyperLDLchol esterol en a,

IR HONBE ENo| E3F8FBFENI BACHORI YRR Rigemiqsstieapsts,
AdRIJ036l eh0pbsobRoBar AINSLOSE! &RST SIhfections (e.g

hypertension; myocardial infarction, angina pectoris,
rsepelyedeaycdhdectiienr derifary. fraey el ctiar ct | on,

Caesrte%rl%lteﬁeogl EXX%F {:nng Ider Si oaﬂ:cqi S der %"%’ectlons,
yn i bot 7t syndrone and e 15
ﬁnﬂﬁﬁMOQnllmbe1ﬁﬁbcd1phepadﬁébeﬁnéﬁgadgzepkgsemﬁrostomla,

i nvention is al so useful I secondary prev n of
hh@ cHisdFe- %HFPBHEBSGHF?Bu 1S e@% zﬁlerage@&q@gry

RRNARKH R 8&56§BQ&:F’V3§Eé‘é§Ey eVieRl e SIUGH s i aeArdi, al
infarction and the |ke) or suppression of progression

Hywegtrigdysessdronaef Nppepreeke orrRelnmiandivined LOL-
&oli%%%%rtoq gncﬁgk&ggtapﬁ fé’st éﬂ%_SaSI %sq:g)randlal

progressi on rb etes t i¢ co ations

Hyjpreaflapebliy ) dlabEErmoaeMen@aimy(eLbéﬂkﬁthenuqﬁuanmsuby,

ﬁyﬁg¥§gdélggﬂlnogggggial infarction, angina pectoris,

cerebrovascular disorder (e.g., cerebral infarction, cerebral
apoplexy), insulin resistance syndrome, syndrome X,
dysmetabolic syndrome and the like. 1In addition, the solid
preparation of the present invention is also useful for
secondary prevention of the above-mentioned various diseases
(e.g., secondary prevention of cardiovascular event such as
myocardial infarction and the like) or suppression of
progression [e.g., suppression of progression from impaired
glucose tolerance to diabetes; suppression of progression from
diabetes to diabetic complications (preferably diabetic
neuropathy, diabetic nephropathy, diabetic retinopathy,

arteriosclerosis)].
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arteriosclerosis) ].[0115] The dose of the solid
preparation of the present invention only needs to be

waeooeinst i ve anmount of conpound (1) and netf oPei/aP2008/063228

contained in the solid preparation. [0116] Here, the
éPfieéldi ve amount of compound (1) or a salt thereof is,

f | Bse | ¥oii <
or exaplescoererak! ¥olia %PQPMQ%% (bgg-:;%%sé it

50 nyg/day, as conpound (I) Tor an wel ght
ﬂﬂydq} on [o@dly7hekdst he bas@noéffmnﬁinenamount of compound (I)

Qri.de, t ef f.ective ano t her eof
SRS maE” cobb 88 Rty Ve reT b TR0 & s
mphday, for an adult (body weight 60 kg) . [0118] The
adm ni stration frequency of the solid preparation of
t he pF%%@nttPﬁvéﬁ?PSElY% FRRURE R RTIEBHEY HdmPd ¢ salt

tfh%rre(?ﬁe 1@ay £o$ Q%gfnﬁi@bl ?eﬁ-eraigp\;'ﬂes B ARG/ dWY, € preferably
preferab tw ce a day. [0119 articularly préferable

Ikxaﬁﬁles' oyt hessebingopr@pbf ht fon ot ade tprépsi weight 60
gventlon i ncl ude a conpressi on-nol ded tabl et
ﬁtaining 8.5 ng of a benzoate of conpound (I) and
100977y of netform n hydrochloride per tablet; a

conpr essi nol ded _t ab] et cont ai ni 5 of a .
benzodte & EF ESﬁﬁoBﬁdm%?f ?Xé%&ﬁhk-%%#%oﬁﬁ%weffeCtlve
dmirachinercde pear g&aéksnyas@wm@@@lm ded-drablagh y 250 -
containing 17 ng of a benzoate of conpo (I) and 508

27 omafeieior PR Rpdadeht ofpedy p‘e?quatbl@c kgdnd a

E8QR§ESS|on nol ded tabl et containing 17 ng of a

enzoate of conpound (1) and 1000 ng of netformn
hydrodhboahmenmstraabbntfr@@ﬁéﬁ@yEﬁfuﬂhdiﬂ@kidipieparation of

i ger e od WREFEPR EOmpeart CT T Or 1 FPRERSof oF one
®Rd is preferably 1 - 3 times a day, more preferably twice a
day.
[0119]

Particularly preferable examples of the solid preparation
of the present invention include
a compression-molded tablet containing 8.5 mg of a benzoate of
compound (I) and 1000 mg of metformin hydrochloride per
tablet;
a compression-molded tablet containing 8.5 mg of a benzoate of
compound (I) and 500 mg of metformin hydrochloride per tablet;
a compression-molded tablet containing 17 mg of a benzoate of
compound (I) and 500 mg of metformin hydrochloride per tablet;
and

a compression-molded tablet containing 17 mg of a benzoate of

compound (I) and 1000 mg of metformin hydrochloride per tablet.

[0120]

Since the solid preparation of the present invention has
a constitution wherein compound (I) or a salt thereof, and

metformin hydrochloride are physically separated from each
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met f ormi n hydrochl ori de are physically separated from
eachother, it is superior in the preservation

wa@e@biolissy. The solid preparation of the preserPtT/JP2008/063228

i nvention preferably shows each peak area rati.o
odeﬁrnedtbésoaupéri@rai@dt@ﬂunmaaﬂnyﬁuﬁgn iséaR$8 idet i nBee solid

f %
pgﬁgara é@?o% nﬁlghéhg %41e % %%%EB& nghoagrgach

per ornance chromat ography
peadl yees vades daeifed | iovidsw dﬂ)h:d;]lat@as salfbfselances RS1 to RS6
one-nmont h_preservation at_tenperature 400C ; dit

SSFRAE BSYRR, DR TS 9iak Lopin SO4Ce PESESEPLnB0t more

t®&Ral ¥Sb§) CBY Qﬁgﬁeﬁéﬁfé%ﬁhﬁﬁéxyﬂadﬁa‘d%ﬂdﬁ%t@%&ﬁ@ﬂy analysis
descrlbed in the foll ow ng Experinental Exanple :
UP@@ﬁdthﬁoﬁle©Whn@hC?mﬁitﬁQﬁﬁuﬂfﬂqﬁmﬂﬂﬁ @Wpﬁﬁapégﬁaﬁﬁ?tlon at

FRRREELPLs B SR S, SR T R 1 cpon

strahiel. e phase: nobile phase A : purified
teﬁﬁgcetonltrlle/trlf | uoroacetic acid = 1900/ 100/ 1
ra rati o) nobile phase B : purified

vat er raeeLfRL L L eédn ide | g RAGRId @ RGrdiniglee/ $880mhéthod
(volume ratio) (3)_elution gradient program from?O

deisgribedoini hhe 9B il ey | XRHESe et b8 Pdkade B )
(FBng3tEBns"BE hEaR BOLrEniG A RARE et 3Bl "

ahaﬂgeismobile phase A/noblle phase B ) fron150 mnto
10/ 90 (nobj | hase A/ nobil e phas
RoBPIETBRader W RoBRTEY pradiin S s Teren o bgpmi2s cm
ﬁlﬂmaﬂakictﬁaédlBypN@SEeﬁMpriIe phase B ) (constant)
% flowrate: 1 m/mn (5) detector: W/ 278 nm (6)
(€anPPreitenpBRratire: about 30C - about 100C (7) col um

te%B%EQEuﬁﬁas@bﬂu 2PPE e aplr ﬁggggéﬂﬂ%rﬂﬁ%dtrlfluoroacetlc

subst ances d%
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)
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)
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

(5) detector: UV 278 nm

(6) sample temperature: about 3°C - about 10°C

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

[related substances RS1 - RS6]

In the present specification, related substances RS1 -
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In the present specification, related substances RSl

-RS6 are derived fromconpound (lI) or a salt thereof,
wWarwIsham a rel ative elution tinme of 0.6010% RCODS008/063228

1.3010% 1.4910% 1.52+10% and 1.6210% respectively,

Rﬂ@e@rﬁhdeénU?doﬁern@O@PO%%@pbhhdJKI% dal t1 WG remf hﬁgﬁ show

PEIHA 'I%%C%lhk hdtgﬁéowt@gm anal gsi1psundenoiigs,

above- nEntlone condi ti ons gaks of thédse
lsudigstianged . éQelﬁ%taseeh 6210, pregeyotatvedly,t edien dghe

t.he SO|Id aratlons cont aj ni tform n
08N EGFPAE aRa™Pr Ba of - Eohbotmib 1 157 Aty Pgifprmance
1t1h;@r1%10fchrb!h1blcb§taghyhaﬁalygi;atlﬁcaéyttsiearawreaﬁnentloned

conmpound (I) can be identified. Here, a shift range

qQoreRt loast. or HeRl Bokedth thass |S\Pé>SéIaEPFieénaF?n§°st?% in the
S S, ef l: ut: 1.gn

A Ton Hopsadr ng o The Rs T Sar ond trana e

metidio ras nc bydmnchéopédat ameé, foed unh datpadind dilgneed a salt

nstitutjon ratio qf. the phase and the ik
t%Wéf of -val t oy & Joﬁmcﬁnl%%%j: Pe&SePht FaPeERg (D
fn der eldahed Ffsghst ance, variations are also found in

the relative elution tine of other rel ated substances
HowevBETerhe BRAEF BRNGF ult b bt RAOmas dogs Saeh relative

é¥y¥¥$% th%ézgk LRe ar8i ghe@es s vNess IdfAWdthpound (I), since
chr omat ogr aphy anal ysi s under the above-nenti oned

tdendiluitaps, tinpavediesbdepeie@bnRI thes maggugemeditind

égﬁhl% %&%l %gg 5? %ggusubs%%égrgﬁﬁf%fq¥§]a égg%ed§§f%rence,

miﬁtlalmﬁzeoRSratlb ebAit elde sudist Bngeh RS 4nd elhat ddke. When a

subst gnce RS-5 and related ubst ance RS—6 Fi
VHIRE AR dfbSAPRENi™ of N hF RHRE BT apH ERL gofl a related

SAaltezed., b@rﬁagléﬁéoﬂﬁéoglé6nfﬁuﬁﬂShnikhe &Qﬂa&&&%Sthtlon

rel ated substance RS-1, benzoic acid, compound (1),
trigleatodd oS BBt AALRTRS- SUbFARERY- slioyeaREe Rie3order of

erl Aled oFuRgyance E@% né@'@fl&‘i’% substance RS-5 and

at ed substance can served, [peak area
{aQQQ] The peak area ratio shows the ratio of each

ggﬁreﬁpea % ﬁDBéﬁaégmggge fléﬁfg z%romé%o&%%% y analy31s
under the above-mentioned conditions, related substances RS-1
- 6 and compound (I) are eluted in the order of related
substance RS-1, compound (I), related substance RS-2, related
substance RS-3, related substance RS-4, related substance RS-5
and related substance RS-6. Fig. 1 shows an embodiment of
chromatograph actually analyzed. In the chromatogram of Fig. 1,
the peaks of related substance RS-1, benzoic acid, compound
(I), related substance RS-2, related substance RS-3, related
substance RS-4, related substance RS-5 and related substance
RS5-6 can be observed.
[peak area ratio]

The peak area ratio shows the ratio of each peak area

relative to the peak area at an assumed content of compound

(I) as 100, in a chromatograph by high performance liquid
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(1) as 100, in a chromatograph by high performance
I i qui dchr omat ogr aphy anal ysi s under the
w@kwveient i oned conditions. [0123] Here, the BCHIN2HEB/063228

content of compound (I) neans the content of conpound .
chrpmgsegraghpy 282 hgatf Aet e e rt MurdRRY isdirdorngs &pngditions.
?Qibgqpreparation. It is a content of conpound (1)

nanely, a free forn) calculated fromthe wei ght of
conpotirde( | Yher aassm¢d ettt ahdantpeunsi gt smemns the

h ) h :
Bnoant S ERECRErs, LT &P SRl O PR IG s e Bpino

peodacpackage anselidopreparaodiuet. [0@124] aThensehtdof compound
preparation of _the Eresent i nvention andéﬁgfh active

(Thgrl@ament - cBnf aFfietOTR tFR! SbId P Prierslt 4o ghtnet
deagbuhl qeRbippahi 991 Wi the ANSr Und TR RRAIGMGEVH 6@her
agents selected froma therapeutic agent for diabetes,
cemplhaeapeut | Eheigeentdngy qdiralsepioadsorpl thgt peagnt gof the

¢ peut . Lo a '
ARy EhbEEaRO0E LhBle Vel S OB, B 2 papkage insert of
adiputoeiuice,. an antithronmbotic agent and the |ike

iher | nafter sonmetines to be abbreviated as a

Bhdfhation drug) . [0125] Exanpl es of the therapeutic

agent ther sdilaBepesph P&t Lsle d NSiHd HriFRPAr dlnhvensib8. End each
anynalnlnsultnmgreparatlon extracted fromthe pancreas
agt igevitnereAisnf neonhahaed i Hs thsh saldghPaengration can be

SRt BESceRd: A% 98RCKE £n BOGL NELTIAIGE YHAMhSERER8aGbgent s
col'i "or yeast; zinc insulin; protamine zinc insulin;
skerlagiredt formder thatapeubic iagant fqre . d4labdtNs, | B, tbeakpeutic
i nsul i_n_pr.eparation jnsulin sensitizers (e.Jg.

AR5 FPRORBCr b e (RS b iyt ament for
hyyerocphaemda) anr ast ghypazoses ofe agealtt, tdrereafiobesitic
(preferably maleate) , tesaglitazar, ragaglitazar, .

QG &gl Pt §28retébaghi t 2B bHE TIRRAGHS daésfé% and the like

PRI hitra2al soAVEIAdd, + JHR 034 l)evi A<l ULOS ¢R%®ination

inhibitors (e.g., voglibose, acarbose, mglitol,
demiggl-i t ate) , biguanides (e.g., bufornmin or salts
E8f£§?f (e.g., hydrochloride,

Examples of the therapeutic agent for diabetes include
insulin preparations (e.g., animal insulin preparation
extracted from the pancreas of bovine or swine; human insulin
preparation synthesized by genetic engineering using
Escherichia coli or yeast; zinc insulin; protamine zinc
insulin; fragment or derivative of insulin (e.g., INS-1), oral
insulin preparation), insulin sensitizers (e.g., pioglitazone
or a salt thereof (preferably hydrochloride), rosiglitazone or
a salt thereof (preferably maleate), tesaglitazar,
ragaglitazar, muraglitazar, edaglitazone, metaglidasen,
naveglitazar, AMG-131, THR-0921), a-glucosidase inhibitors
(e.g., voglibose, acarbose, miglitol, emiglitate), biguanides
(e.g., buformin or salts thereof (e.g., hydrochloride,

fumarate, succinate)), insulin secretagogues [sulfonylurea
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fumarate, succinate) ), insulin secretagogues
[sul fonylurea(e.qg., tol butam de, glibenclam de,
w@ekiolaasde, chl orpropam de, tol azam de, acet oPERANABA063228
gl ycl opyram de, glinmepiride, glipizide, glybuzole) ,
kéﬁbglﬁ@ﬂ@étaﬂéﬂéglgﬁFH%nc%??¥fﬁ4rﬁ%ﬁ?%ﬁ' erﬂ%QﬁﬁﬁPPamlde'

Jm%fz%hﬁd%heaeg%hengn@a@t . glwcpﬁgsaffgﬁscfe |G 1 1 RS

er than conpound dagliptin,
gmupyyudﬁtlglybaxagbbptrﬂpaqlﬁmmmﬁf'Mﬁﬂﬁgmlnldﬁa mitiglinide

nlsts
BGaptoraganrsr ety trefet!, Ao idase 1v
ﬂﬂﬂiﬁlﬁbmsA6t3893tb§Keﬁdmpoéﬂd Eﬂﬁ45ﬁﬂfz,v1ldagllptln,
Ai b(8,35)hG.P-1(7,37)NH 2, CJC-1131] , anylin agonists
i¢aglinshan PAKREIPLiRhoEpRBEGr 055 T Phodbhacesdsts (e.g.,

AR Or $pRA09 agon@ditu vapadatelepgbicanengengsiis.g., cLp-1,
|nh|b|tors (e.g., glycogen phosphoryl ase i'nhibitor,

HﬂiMBeaGephesENaﬁaéé,|hﬁr%99br(e§ﬁnﬁﬁnﬂﬁ$ﬁﬂﬁlﬂyﬁﬁQgﬂ)

g hi
RE s S s P R s ey a Sy sgeh3gEs (e-a-
pﬂ?mﬂmngdﬁFK&epgﬁsgBMEyBéQBﬁe pmbt?hi?ﬁse1fﬂhﬂhﬂﬂﬂﬁﬂ:ﬂe g.,
t her eo i nhibitors eptin
S} ¥REERH) ov P acapﬁé%eg%m SRy opns sy gLlycogen
ANSES1 agkue Akl BaS8r ACk1 ¥3b 98 S6{ShdbphdRerstB-iHhAD) tor,
A P (G ucose-dependent insulinotropic peptide) and the

9liueagono 26 pIERARB) esSERUT heseRRpRHIRS agaitrarsgorter)
di.abeti c npllca [ nc

SRS S BB IPTalr oS B A0SR SUE 888 yarogenase
izdpdlitestsat(e . g1naBV@sBa98 fIaﬁﬂpﬁneﬂtlﬁfbKEHQODlStS thereof

Iﬁgedp; %éﬁbgﬁq Ctorﬁmégd%ggggt?glq%ﬁgrﬁggjﬂnﬁ&%Pgmprov1ng
&r@mctsloﬁ@/t&g@ée&hme@épﬁ@fl agorrpety, deEiseddliethsan activators
W01/ 14372 g hl or ophen

2-
(29vet r%ﬂ—2|8 16 éézoﬁw) Gisuc?%e depe yrfﬁgr};wwmtropic

éggﬂé] %%@ZQhé)llke nerve regeneration pronoters
(e.g., PKC i nhibitors (e.g., ruboxistaurin

iﬁsyB&te) AEE inhibitors (e.g., ALT946 pi magedi ne,
\ phenacyliniage! Ly Pﬁgnéoggué T8 AT dlbecic

EXO 2 yri dor 1, iI'Vé oXy

dﬂﬁpﬂﬂd@iﬁ&n@elgcluﬁblamﬁbseaﬁédhctaxﬁEﬂﬁhﬂbltors (e g.,
vasodi |l ators apuri de, nexil et

et PRaVEEEEREr SBBAFSTETe Lo AR oo N estat,

BRUNN]IA ,SicGRah 2) , neurotrophic factors and increasing drugs
thereof (e.g., NGF, NT-3, BDNF, neurotrophin
production/secretion promoting agent described in WO01/14372
(e.g., 4-(4-chlorophenyl)-2-(2-methyl-l-imidazolyl)-5-[3-(2-
methylphenoxy)propyl]oxazole)), nerve regeneration promoters
(e.g., Y-128), PKC inhibitors (e.g., ruboxistaurin mesylate),
AGE inhibitors (e.g., ALT946, pimagedine, N-phenacylthiazolium
bromide (ALT766), ALT-711, EX0O-226, pyridorin, pyridoxamine),
active oxygen scavengers (e.g., thioctic acid), cerebral
vasodilators (e.g., tiapuride, mexiletine), somatostatin
receptor agonists (e.g., BIM23190), and apoptosis signal
regulating kinase-1 (ASK-1) inhibitors.
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regul ati ng kinase-1 (ASK-1) inhibitors.[0127] Exanpl es
of the therapeutic agent for hyperlipidem a include

wORMBQoAsT educt ase i nhibitors (e.g., pravast atPCir/JP2008/063228

simvastatin, lovastatin, atorvastatin, fluvastatin,
ﬁDi&Wkstatln rosuvastatin or a salt thereof (e.g.,

sodi u cakc
|nh|b?%%?§&?e B tHﬁL§@%%%%ﬂﬁ deé%%ﬁbﬁﬁﬂ%Eg%orllpldemla
Hﬁbﬂh@EZHMGFGDAexadp¢EaS$+1¢q(b§§ofﬁﬁ e.1. ( Pravesteyin,

2- di_met hyl hi hoxypheny!
Ag¥aREat s, SBVabtal Hinyhr oo 14 il AT R Ayl |

paQabﬁbka@uﬁerrdsﬁeaétém&ﬁldrEﬁnsﬁltfﬂﬂuﬁﬁdi q@n@oundadium
(e.qg., bezafibrate, clofibrate, sinfibrate,
seilitnoFPBFALE) Sal At sEM IR TdIase iapditops, (e-9-, the

oW G e@)scrlagaoan%h@ﬂ;aﬁto@I NSk &:mp1e0! &S [[ (3R, 55) -1-
tyfam ne) , probucol, nicotinic acid drugs (e.g.,

@r@@ﬁmbxynQGérdumetbylpkwpwd 1 tosgalpaadtel 2, Pyt ost er o

yste I ryz I t e.
d&Qe%hpégp Fnygg angxﬁy%égggﬁ%”%%E%?éyago{%ﬂl{gg%%%kaZepln 3
y&ﬂ@b@t@&&pmpéﬁdeﬁé+mgaé§ﬂ$@ﬁ£¢1ﬂﬂlﬂﬁﬂhrhdgeqympounds (e.g.,
captopril, enalapril, delapril) , angi.o |n II
HEGBEaPGR tant G00A! BESETe ST Ut va L EREED , ACAT
inPsaitars R @Sar5%51ﬁ(ﬁ$§aréﬂhcﬂnﬁﬂﬂ Saldrdln exchange

|rbesartan tasosartan, 1- [[2'" - (2, 5- di hydr o- 5-
r@ﬁ@naHip a- 4C©k9§tﬁi@ml@E&A)Rﬁqhﬂﬁﬂﬂhzn%ﬂqtl@éFh9PP§ drugs

9Eth8§¥ hﬁ?e”6£8é9§€9 (ﬁéébé%%a%k gﬂg%bggkrol
an agoni st's .g., |fe I pirne, am’o i ne,

@f@nldbbyﬂeerﬁﬂpay{bﬁijﬂbL a&ﬁas&eu&ukbannel openers
ie.g. | evcromekal im L-27152, AL 0671, N P-121),
PLA8di ne and the |ike. [0129] Exanples of the

ant i opeshpil esagenthé neh tiey et i heistd GRrgantincatatendg
on the central nervous system (e.qg., dexfenf |uram ne,
AGHPLEREAINEONBAERERY nPREYTS | BIR MRS @ri%epr £RBHEPT1L,

%l %g&zqtagbﬂs Eﬁ?'n&%%lOﬂ%W%ﬂM{pff”%%ﬁ@ﬁ%@rn%ntagonlsts

or ex; receptor antagoni sts (€é.g
SBg568849deSNAPan79n1exexnﬁxnﬁmﬁamkﬁnw|6pa$saxtan, valsartan,

SRR TN B SRR €5 Yo, 5-cinyoro-s-
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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receptor antagonists (e.g., SR-141716, SR-147778);
ghrel i nant agoni st), pancreatic |ipase inhibitors

W@ e00g/01146r | i stat, cetilistat) , b3 agoni sts ( ePqr/JP2008/063228
AJ-9677) anorectlc peptides (e.g., leptin, CNTF
EAgeRAY the uUPBRFBPAT £Cf hERDFY )10 %%W%t%kﬂhvnorllStat

GRSRLS B, BLALS) Bip EHd RN Lo pepesans

@fgthelGPMnetlGNTECIdel&amtmﬂwmptkﬂphmﬂ|ﬁﬂ§§C¢é g.,

di , th
Tl Reyenpy P dEh i ar Ve o AP e dae)

feycliopedehicazetes uétghjop£ﬁnﬁruﬁanﬂhe like.
hédrthlorothiazide, hydr of | unmet hi azi de,

bBA294 hydr ochl or ot hi azi de, penf |uti zi de,
p°|yt@k%ﬁbﬂgs H?tbﬁélgiﬁfé@iékancldﬂg'iﬁﬁmﬁﬁﬁgQﬁﬁlvatlves
preparations (e.g., glrono actone, trianterene),
(€agbonitbeghhpdingespa u®|$@#%ﬁXk?RF, thesrasiae ¢glcium

en agen e i done,

Salll‘l BS% gyg];%%n?))ggp azoseérﬁsfjeceglgsdsortgll&e ld%’
dydmm@bmmhdaaﬁdd prtehhmrcmetﬂnaamdnu(hydﬁduhxgndumaazide,

and t e l i 131] Exa t he _anti.t hr onbot
RGeR Lomer faazhatar PRSE { BRYORUAt T Sk BRQdiics 2ide,
gealahylzidal t Rpany 18081 48 de MArdrad i NH st eroneVrlehairA t ions
potassium, anti-thronmbin drugs (e.g., aragatroban) ,
ﬁw@onbépyﬁfpeoégéﬁ%e( et HlankR BRI Nas €aRIQGIG adwdrase
Z?iihtl%qtt%jcfg ge Pl 23Eta Eﬁﬂ%ﬂ%@)s e, ckﬁ%?&k%l?‘l 2%?1%)5 vl fonamide
atel et "aggrégation inhibitors (e.g., ticlopidine
dgpmmscdbogldechmdragﬂaﬁ@he,emhﬁkuscdsapenﬁapemlde) azosemide,

Do Esof CEFCERG: GOVES ot el o A B A uge.

ﬂdyagemﬁd@ranaraheomgkea qu005|dase |nh|b|tors
&preferably vogl i bose, acarbose) , biguanides
Ptétérably bufornin hydrochl oride) , sul fonyl ureas

(pref%&égbieglbﬁeghé'Q§Q1€“¥Bﬁﬂgiﬂdlﬁ%éﬁﬂaﬂﬂaﬂﬁﬁéagkﬁarlns
[0133] When the solid preparation of the present

(enwent hepaznd godium, 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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concomi tant drug are used in conbination, the
admnistrationtine of these is not limted, and the

waelbdigsepar ati on of the present invention anpCT/ie008/063228

conbi nation drug can be adm nistered sinultaneously to
tameag#i theseatbonosubjrtiedorantythie sediichicsepagatignaof the

p%%%%g%r?gvgﬁgggéhggglgﬁé %5%6%%&&16H]dgqyaﬁay 5% administered

preparaftion o present 1 nvention an
siondtaanhtanslgr g amyadrei most e tster editlgecgparatay be
pregaratlo s.to an adn1n|%trat|on subj ect, or the

&SHPERSr APi B3nSERIFHECD BT i nventi on and t he

congpi tant drug may be administered to an
adm ni stration subject as a single preparation
conpr L8i AgdiRécBol Fiie prebid a&lffﬂ?ﬁliﬁtltqii’e édenpresent

inQYERE bAN 2 ARG hDE-ERBGRME 4 ANt g Al Gra ) %bgl%%s@%%%&ogs

the concom tant drug can e approprlat eterm ne
sb@sedtenptbpachtnonaltq &mqﬂdm&nhsnnaixﬁh @a@hedtugorlnhe
th ratio of the soli tion o

Blga peaparaEGhnef STt oniin b SR R PBp@omi tant

d&@@rmaylabehumﬂﬁi@t@r@@duaaﬁoanMhistﬂduion subject as a
adm_ni stration subject, adm nistration route, target
Sdnge§s BrepaRak PBNCORRNLT H i i a?mht%@qqp@éatﬁep of the

%é@@ﬂkeanwgﬁ91éﬂeaﬁgn%méSééﬁﬁdﬁ&kéﬂ%ﬂd?ﬂg is a human,

he concom tant drug nay be used in an anount of 0.01
f@li@b parts by weight per 1 part by weight of the

o7 | nTRECRRLE LONRL LUFCORERSN dMPNORe ERPIGL R Ly

of the concom an drug rovi
deftkeatnesubhsad dn)thﬁﬁﬁﬂﬁﬁﬁbaﬂmy(Hmpﬁoydﬂedmﬂeldf each drug.

orep ration of the present nt on_ar, the ,
OREELaR BPagRiEPHETETSH? et rid REoerpsignopt the

p&@%eﬁﬂaﬁﬂﬁﬁﬁﬁibﬁaénégﬁﬂéSéoncéhﬁtéﬁ%“&%ﬂ% desepef the

solid preparation of the present invention or the
apprbeRasteaydaagereinedtagrordidigtioihs agg@igtration

sﬂgﬁ:gﬁceghhgﬁkfggggl§ a§o&¥¥gpaé§¥ﬁéé’&ié¥¥§% d%% gltﬁon,

ni stration reduced secondary acti'on o
csmbudapnepaaadlbheoilkae progs extampieenivhen bhet Aéministration
su%%%%glagnt gh aggetgghcéég%ant 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

37



10

15

20

25

30

35

Exanpl es[ 0137] Thé present invention is explained in
detail in the following by- referring to Production

weEx@aples], Conparative Producti on Exanpl es, anBCT/JP2008/063228

Experimental Exanples, which are not to be construed
d91Bdki tati ve, and can be nodified w thout

subst aifd &l las daparti g 6RM khexSRilink ANG, $6APEi Ofin the
the present invention. A s preparation additives
@l pwimanpyt oé fehydnox yor GppduethphcEkhupbse, ,Comparative

dr oxy.propyl lulo , oGl vi d nesi um.
[!;I%/oéilrc)é%ié)F (%%ﬁg‘? zljife%i’ néggeF%%?%jglg?n%%f%)fan%ﬁpeysr'r &rﬂlo%%ea}re not
tallge dotatrustoxsdeimfieariioegxiade] el e hyb@beied without

gl.ycol) jn the foll ow ng Producti on Exanpl es and

5(’5&%%%& H%Jellbr%BéFFPJHgEféRB] dde tﬁﬂf_s%”co"i‘fb%t?ﬁ?@eth the
ﬁf@%é@@aﬂ@§§nﬁTéﬁUEQQP%§k%xﬁékﬁo%dbGUQ%iQésJQB@?@?emannitol,
Phar maceuti cal Excipients 2003 were used. [0138

rpryPrepYERgivplécel Nuhp e ur by &f oaranit e gL G8 /g )

ani.t 5 . 41
SRRt 1 hhanTBf I et fitey AR TRt
grlavilngtlipgn rO PONREX, CORPORAT] Gy i unpdet  dd ,ABEd nr iwhidxe de,

[ luti 92, f .

S HR B POV Edohe A 260 oo 1o iy R gxanples and
CHp=3iatiivg eeBBadRtion! Prampl &4 3% hsepaaiRitibi® to the
m xture of netformn h{drochlorlde (4 63.0 g ) and

npesel Pherearropgse (38h 1Hdjtionear slanangssd Rhigrmaceutical

é)ie%ﬂpq)iea%@_ p8d300,80ul gLbgn (POAREX CORPORATI ON - rmodel -
LAB-1) while spraying an aqueous solution (259 g ) of

potigsi nyl pyrrolidone (25.93 g ) to give granul es
§Q9L§kningEnetf9rngn hydrochl ori de. [0140] The
above-ment rones Sr nules (9.6 g ) containing conmpound
(1A, A hexguaBUbESbéABRale 9()7TONE af)Nidy) dveidoaina N1I),
hydr.ochl ori de _and crystalline cellul ose

( CEOLUS
neargg el 2‘@.6%8_ 9), apHosprvtabheng Kt iHaPecL3R, - 224 9g3was
i RREITRGNES\YAY zed 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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stearate (1.48 g ) were mxed to give a powder
m xture. Theobtai ned powder m xture was tabl eted using

w@200008y1 t abl eti ng nmachi ne (KI KUSUI SEI SAKUSYELT/TIR0)8/063228

at a tableting pressure of 17.5 kN punch (18.5 nm 10.0
obradper BREPEY TOXERTR “PBC-aRletasd e1xing @i4prary tableting

mEchAREUTkXY 81 (3r76nkydyangnd o 1€ Hx! egtg.ngjﬁéggsgure of

were dispersed in purified water (216 ¢

ldi SpéNgiponchi U8 dS Imm HyHe dk ypw GpgdlcahapedséO( @dvel11g30 mg
" %olyethylene glycol (6 g ) and talc (2.21 g ) were
8P§§ Pved or di spersed in purified water (432 g ) to
gbyg1¥i spersion liquid 2 . The obtained dispersion

liquid 1 and dlsper5|on I| UId 2 mere m xed to give a

coat i AgtRPUNIOXLLEF ng’ ife @RAsud§- 043 9) were
dSRpRaH QR pIPEeied le&@@f 9(21@ rlj) +td A OiIspG rlsiBHi 8iquid

wasS sprayed on the tablets obtalned above until the
lwei Ghdrokyreepy tehllatldascri@dsd 19y ,3poRpetbydene glycol (6 g)

%ga%%‘ict ?9' 51 Fache G Jjéseéjlx;eacplc%e%roﬁ.nos{g%s%rocﬁl latalt

ound™ ( and net
w&%omygmMﬁﬁmmmmm@w@mzAMMwmmm

henzoate ( 0 f . conpound (| nit ol

g SPedRater yLhurT; Rl FoRe (o g Y nsge mixed fo give
as%l%la%ﬁh$d 1t guifui CUSZQ% hedoHtany aaicBRnePONREXnd Corporation,
CORPCRATI QN, nodel 3S) while spraying an aqueous

m@@ﬁ&t|8ﬁ09§©29 §ipi by %&¢y®@¢ﬁmqgu%kﬂq%ﬁnm§8(f@zaaengp the
€o S |
t %I%F§ te §§Qggﬁ1iﬁﬁ€%aﬁ neﬁ?g?ﬁgﬁgﬁnéféihlorléé%?
15tr@a§eﬁ byd36rm§ta¢|gIME(Eﬁdtﬂdﬁﬂﬁﬁlhts44 @ayhmaeated tablet
ected to fl d bed | at
BRPCRRT EREnHBHES . (Ery %) G 1 G aA TRy DEshermin

hy@lrdicheBri 48371000 @@ polyVInylpyrrolldone (103.7 g )
to give granul es containing netform n hydrochl ori de.
(01 The above-nentioned granules (58.8 g )

PRI LAY E& QRPN NS
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

39



(1A, the granules (648 g ) containing netformn
hydr ochl ori deand crystalline cellulose (CEOLUS KG 802,
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magnesi um_ stearate (2.4 ¢ é%o re n1xed to ive a
B SR d e, Cﬂ#éUéBFs. f '

e dous! $go§1&ebar YrLabl g4 | @Qg)rmé:rm rhea $KaHlstearate
SEI AKUSYO LTD.) at a tabletlng pressure of 11.2
NM4pancwefe6m3 xarh 801ghwe oafapomlmpet)lx@@ veTBGOOhgained

tat& ets %%]fésllag %g Elg{‘:ne Q nc%g 65 %gé/dat% lee(‘:r [nlgiﬁlachlne

OXI |sperse pur
()KIthDJsgnIveEdsaﬁessoonTbL guat 4 tabﬂ@ﬁmqmmadm@ lofl age2

70 g and talc (1Q. 25 wer e di ssol ved or
‘s(ﬂ/wél%ed Lién SpBFi £i 8at v %Vi%oﬁwgpe) )t gIiRe 660 mg tablets.
'2@§HSIOH l'iquid 2 . The obtained dispersion liquid 1
di spersion liquid 2 were mxed to give a coatin

I|qU|@lt@§ﬂﬁ@ axéeat i Agbraghi ard (Frwuid Cordsor@-ilog) were
d.. _ .
Lol RS 01 0) gt 08 £0R 0, 44 L oA i
]t abHydronypeapxaﬁcé)yldBosg t® gi)vancodakbéd tabl ebsqg) Eaehe
oat d tabl et .contains.a benz at of .c ound
Of Gt T G RPREAGY bEHPGF T B St Sf) o€ Gagp aive
QRUGt ban 1E§ariral .3 Tihe s dilsplersont aigung 1 and
ranules obtai ned in Production Exanmple 2

eﬁ?é*th@r ﬁmlﬁuﬁgd?ovﬁFermaé%n%.ﬁ\fﬁg yroghiey dgagig. Using

e o] n st afsl
L SRR FEOIEL Y Byl or el iigheer mins),

uueﬂdqadongC&lﬁp143wasgsprewmhrmﬂnnﬁﬂLnahﬁeﬂﬂwﬂhsa@zeﬁsabove
m xed to_give a m xture, bt ai_ned .
Piniders Reapte,Be bdin o BRIRE AT R AORL RS Bive

dtRafidn € abKeKESUI E&Eh SAIKSYO dabDel aionaauaksl at begzoate (8.5
pressure of 13.5_ kN punch 16 3 mm 8.1 mm oval shape)

g GitvECTPRURG tab é{lg me pEOE AT Ry QRR IR 1@e (90851 -

X g@g]ferrlc oxide (0.1 g ) were dispersed in purified
mater (210 g ) to give dispersion liquid 1

BpdhusstypnopybaellfuBose (70 g ) and talc (10.25 g )

vwer e dhsoRkBHuAn FEAPELSREa LRI IR S8 817808 9 obtained

in Productlon Example 2, the metformin hydrochloride-
containing granules (648 g) obtained in Production Example 2
and crystalline cellulose (CEOLUS KG-802, 43.1 gqg),
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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di spersion liquid 2 . The obtained dispersion liquid 1
anddi spersion liquid 2 were m xed to give a coating

WO p@aloti4sisi ng a coating machi ne (Freund Cor poPGIK/IR08/063228

nodel : Hicoater mni), the coating Iiquid was sprayed
déwPere 1pabl 2841 dhe AV PRl BERA thid1ve e SRGILGRC éﬂqzs}ééh Using

t%%%% n?a@%83§ﬁg Pyréé%&mbéfbéﬁé%%dﬁx“ﬁ%aeﬁabh§E§atg§CH1n1

coate et contalns a benzoate (17 of conpound
thie) candimgt L dguid M@@r$miﬁXﬂdchﬁ(Ehﬁ)ﬁﬂ@ﬂets[@bnapned above

Pr o ion Ex The und A) -containin
o e PaoE e E AT eI b i E¥ang Boplo give
ddaezemeltfamats h)ﬂﬁ’d)ﬂddﬂ’déﬂf-t@@ﬂfe&l ﬁbngagnanalssnﬁdé)s@ (17 mg)
&% obt ai ned_in Production Exanple 2 and cr %talllne
elrIPaEEd( CEOL UK Kts B2 63, fin%achlocrr é
T5?h don CL-F, 63.1 g ) and nmgnesium stearate (3 82

were mxed to give a powder mxture. The obtained
Rrowdert iphxEgempiasdt abl eted using a rotary tableting

h K| S T tabl
e B S SRLTEL) a0 40 B8 ot
Prodgicte oh2B4amplé ab) etise mIZAMmIT taninomhdoirdeet-8o6bagning

) ande%;&élé OX|doaé%%nﬂgs%éﬁg%gﬂﬂ$fper %%mbqe arlfled
diydraxyphapybeehl dsoseckdug Re-aud,t Az 1( 19, 22r8spovidone

wer e di ssolved or dispersed in purlfled wat er (600 g)
(Ko ldildendCEpEr sPdnl | ¢ quard magriil Whtsdissed te dpebsi eh were

d
dlf%%.QO F?g%i%_ﬁﬁga§£QHl£E&E% %h@eggtgﬁﬁ@g %QWQéYemfxture

coatl ng ing a coating machi ne
waer rebakited, uabdel 2 Hhtaay eralmiati ing tnha@kw@tu KgKUSHTI d

the tablef s obtained ab |
BIRARISI LB 1 ab & PRSI PRFSER S, d4p, i) Buncn
q‘gaseﬂ‘mt abliet 8. mias¥ia Togtgse f at ejlmntzamnmga thenzeat e

i ng) of conpound (1) and netform n hydrochl oride
9$®9Lg) . [0150] Production Exanple 5 The conpound

(I'A) r6eahajRi 8918& a(‘@” @§ c_§)98argi Jeahtidl R deN (0.1 g) were

Producti on Exanpl e , theTnetformn
d@ﬂ&&ﬁ@hﬁonndeucgﬁtadnwmgegrdhupeﬁ (tko80.ve glippelsaonediquid

f.n ﬁy898§§§§gb§%%éﬁﬁu oséMV%O 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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crystalline cellulose (CEOLUS KG 802, 66 g ),

crospovi done(Kol lidon CL-F, 66 g ) and nagnesi um
wat@manaiel (4.01 g ) were m xed to give a powdePCT/JP2008/063228

m xture. The obtai ned powder nmi xture was tabl eted

daldg dery Siarfy ©&bBét ?ﬁa HAGHF HEUT 1§ et tsE SAUSYovere

Ai&%& & didéa%|$bhearpﬁ§§§ﬁfé O k6 - 3 thd Wl n?@wﬁég ﬁlxture
.0 M oval "shape) to give 1220 ng table

e anatht@d deifg. 65rgtyrmntal keting graciein®. @ngsuz

d |n pur 21 t '
SFSRETRE ) Jor ERLSUIBLEL (200 e L6 B MRy
(anrsda ainc x( 10.. 2)5n@ ))VWHH ehdpsso&de@hm W Bpengathblets.
%urifhed water (600 g ) to give dispersion liquid 2 .
Ré>dbt ai ned dispersion liquid 1 and dispersion |iquid

2 ver & if%86m Oxgu¥e (8. 693k Nendi | ik c Wik & (£.9alg)NGere
machi ne (Freund Cbrporatlon nodel : Hicoater mni),

dippege@d g pwqeﬁdeﬂaya§9rayéﬂoo% t%@ qin eHispansdioned iquid

abo t ah|
To PEEBibrbirLiE Bl PREY B e LR 2 Y e
dnéxnbmaﬂ‘er(ﬁﬁs&emgﬁdoincpupnﬂnmb(watemui6ﬁﬁfgwrnqwgive

ydr ochl ori.de (.93 152 ducti an anpl. A
FSHeTRe Gt Tagace (e S e b s (rpbid o ahd
dieypdrdsQlon( 144448 @ )veﬂédmﬁké{&t@é'@ﬂ@e Caeléda@sﬁ; (11@211@ Using
g ) was subjected to fluidized bed granul ation (POAREX

: @NChﬁﬁﬁelFr?Ep§S§°ﬁm?¥%t%%WaYFQQF Hﬂﬁﬂﬁﬁﬁ§ mini)
Y W1 o %;qagugd)wgg ngXyéQY$QYEﬁ@|ﬁ§EHE%4:H%%ékdé& above

to give granul'es contalihing conpound (1A . [0153]
lmpdx athel welajhm ntfueerftarlelébrmcnrmd)dw 0?6 gy to give
and taII S [l 0se (44 4
JEC%@% ngflu$%¥§e ngHU atlon n#B3te (15.8

n@@Rl?fﬂ%Hn@&unmodgl : ahB®- ﬁ&hf(\t\hhixe 1Syadl By HIg i A UBSAU Sng ) -
qutbon (1037 g ) of polyvinylpyrrolidone (103.8 g )
Qlé? e granul es containing metfornin hydrochl ori de.

ﬁgggﬁgtizmpEm%h@ﬁg gati o of each particle size was
det er m ned by
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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sieving granules (about 50 g ) using a 30 nesh
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si eves, and neasuring the weight of the granul es

§2 e NERRAT tekkeh 3% Wa) an§ 0t RESHr AAREEEUER RO has®ecand 100
hOLQUEL & A0 My g@oﬁgggvﬁegwg}ldm& EEHS S Jddifyne of the

measur enent u5|ng granul es C ntainin
gonpolarl (9mEinigge o030 easdh snégedaed( bhaq ogramplepsthat passed

e 0 d 0. 59 100 h
#@é&@ i{g%&{&fg% gq%%% E:gh ggsgage/%69.29©?eihat IS,

nankﬁﬁles with not |ess than 250 mm was 0. 7% and
particles with |less than 150 mm was 69, 2% The r ults
of thahfe Bl PRy TERSHECHOTG BF L s SO &

@ﬁﬁﬁ@ﬂéﬂ'ﬂbdﬁgﬂﬂyﬂ? bﬁ@h QAbdﬁeE@r§O3Qa§WSfb51due (0.1%),
residue (1.8% residue (0.8%, 60 nmesh

{gnerke I(elSJG%e Podoﬁesﬁor aspHuses 33u 9 0 ape) 100 Grergsh

2 h a t |
HERRAR (A0 enl F00, PesliBatEr Bl Yo2 PR TT8Y
st el 290w i[thil 2l ﬂé%sglﬂ?\aﬁi nen:]pmnxeais g{lﬂh%l,l @ﬁm{ IxA3cles
cont ai ni ng _conpoun | A), the granules (431.9 g )

Y&#ﬁ 245 g gt foPmPR Medr 88hP8éri de and crystal | ine

cel I ulmase L(e@E@tléSolfGth@OQneagﬁréﬁeﬂt)us:uﬁkﬁ aspevt Bey of
(Kol lidon CL-F, 26.41 % and magnesi um stearate (1.59
It Crﬁrszf@&ntl@ggiﬂ\% Qrﬁlémévdﬁw%%lderwée%t%ﬁ AP

POVOE]e mkf(tsw ] eted HR NG B0t Y el SldGue (1.0%2),
machi ne KIKUéUI SEI SAKUSYO LTD.) at a tableting

b@@smﬂﬂkanﬁsxd§d<NB§u@&n @nd ARO9mashopabsapapéed4tds) . That is,

e, 657 abI 0157 ani um oxi d 9.6 )
Sty B Gep5) theher BOGME R Salr O AN i icles
weter <20 Hiing 1)50t Ww4e duspersion liquid 1 .

?mge (70.02 g ) and talc (10.25 g )

a%frOéypropylcellu
i ssolved or dispersed in purified water (600.2 g

) to gine MHoRehehn®n ohkdUgdaiuledhesobi Rided-ontaining
dlsper5|on liquid 1 and dispersion liquid 2 were m xed

conppure ol Iddat ithg IgirgoudesUSAAG- & @batemign iy meet formin
K Fd S RO Uy TRl e HEEPRE £6s87 EBoLus 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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the coating liquid was sprayed on the tabl ets obtained
aboveuntil the weight of each tablet increased by 18

wWOovo1gsve coat ed tablets. Each coated tabl et PCDM2209M83228

a benzoate ng of conpound (I) and netformn
S

mloc,tmeowea@h(cs RETD. t‘{“@].L%'B] imeERRIIEE Y Béafa o7 give
-q% alne %H%q (IAﬁacﬁcﬁgéﬂéﬁ'Ebﬁﬂé%“&dﬁ%aﬁ%% 39p8nkoate (8.5

in Productlon Exanple 6 , the netformn
nigy)d redc ldoopicdedon L ai ahdgngr fpuhes fivdrogh)owisiani (v imgy)
Prg%ggtion Exanple 6 and crystalline cellul ose (CEOLUS
0, 28.76 g ), crospovidone (Kollidon CL-F, 28.73
B odutd oregrasbum Stearate (1.76 g ) were mixed to

gi ve a_powder n1xture The _opt ai ned powder xt e ma
tabl et GSMRGUAY bfAP yOPBER BRI HY i (s Sbtained

$Elp§®ﬁd%\6@om@x£m§&ea6} aph&t hOgr HFRSS bﬁgjmcrﬂi%ﬂaue—

/punch (14 mm 9 mm oval shape) to give 712 ng tablets.
qqnuaﬂnrngtgﬁa@uﬂ@ﬁudé3€9g640@t91 #%r?ﬁQﬁQﬁﬁ%ﬁ@ Example 6
re d e 1 g )
éﬁ?s ghégngFg%§ﬁ§6§8 qﬁOBﬁédé%xg%ropy gﬁdse
dﬁﬁkpﬁ&u¢dheaﬂﬁoﬂahdoﬁ10L25 028 . Were) chmﬁxmagﬂbsmum stearate

di ed n fied t (600. 2
& T b Bikain2S 408 ln i Sonadr Srlruredon Bre gbpained

éil %ﬁ&wx@nwbbquaslat@ar@smg(eg Ot Gty & b 1&aAlgNghachine

uid. Using a coating nmachi ne (Freund Corporation,
@@SUIH.S@&?%&PS%%L}FD i hat c@awhabenwmr%%ﬂseppafyéé

t ahlze Qbtaj.pne 0 i{at f
iR ks, Sosfed Sbovepel ol e lplegich.
doated tabl et contalns a benzoate (17 ng) of conpound

(1) and . net.form n hydgo ) ]
ProduggFgﬁ TP Rt EC 8q$ ggc% undé??ﬁég %%ﬁ{a|§}099 g) were
dirspussesl (22plh2igipdobhaened210. Pr@ﬁUlegﬂvéBGNHﬁeiéion

the netformn hydrochlorldeconta|n|n ranules %485 9

g quishtlai nBUSF A PP ERRE ¢ O Y@ orpst & |lf:n'élo 25 g)
dé?é'Hf%%%l&@EQBQSdKQEQQQQd 28. é@rgfiedcﬁﬁéﬁpvuﬁﬁﬁ@ g

(Kol l'i don CL-F d magnesi um stearate 51 1
gj Ve WHsparisien ﬂ@qgndeZa ﬁﬁwﬂeﬁbwﬁbaqﬂwﬁlSPﬁésebna hegid 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

44



10

15

20

25

30

35

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

wWoee@ssuel of 20 kN punch (18.5 nm 11.5 nm oval Pehmm98/063223

to give 1259 tabl ets. [0161] Titanium oxide (9.69
(K TZAP Ule SEISAEYSHE LBD1) ga‘} fe %bjaEF%l‘dé? éé‘é?sifﬂlr@rqff |2<9d
8 =g t.o.gi ¥e di S

)é%r g)é}/%rggyl%e ul égeg(r%g %gﬂ #I%b ?%aﬁ g;l(]vleo 122559 nsg
n&hkeuk ssol ved or dispersed in purified water (600.2

?IVE di spersion liquid 2 . The obtai ned
&péﬁé sion liquid 1 and dispersion liquid 2 were m xed
to giWQt&nQ@aIb&@dbiqgld9 Y5i agd af @oditd ngkimRehina g) were
(éFreund Cor por at i on, del: Hi coater mni), the

ieRgnf§d |1@up&r9r/§§e§p}"3§@8 6209 he Tabt Rt BotHisReFsion
BRAMG Unti iy Eng%S}:&;%:)?l@élﬁﬁ%é abieloi r@qr%%ae@a@x 3%0.25 g)
ng to give Coated tablets. Each coated tabl et contalns
veeﬂ@erdw@pévea Srngl)iSQEreedpomn@uJ(iﬁl%mdﬂaﬁem ofefith 2 g) to

droghl ori de ( 000. 1o 016 N 2 9.

I SR rracp A eingai ity ettt Sty iRy falia 1 ana
dildpRirnsadni nlau@duetweaeEmﬁﬁaaet@ gliéﬁﬁf&ﬂéﬁﬂﬂdlllquld Using
hydr ochl ori degont ai_ni ng .granul es 4866%%% obt ai ned |n

PrERIETTMERARS] drgeuRd CPYReER Ty U odE qEEaUBint) -
ﬂg%fgyg%ln%ngqglh wa§r9§99yégo@@ {r@ld dwhant Llotva id@d/ hbove

g) d magnesium stearate (1.8 g ) were mxed to give

qpﬁyimﬁhe meiohite ofTRachbtab het {mﬁﬁﬁﬁseﬁ>ax”%£\MQ;to give
iLng a I | (Kl

SRR GSOELTD, ARt e T, BRI 5T bate (0.0
gy puhcomnpddnd i) 14n8 mat Seahis hapd)odhol gpiivde 13040 0nmg) -
tableﬂ . [0163] Titaniumoxide (9.64 g ) and ferric
4088 (0.099 g ) were dispersed in purified water
HroHhck i®n) Ek@m@ileeodi spersion liquid 1
Hydr oxypr opyl net hyl cel l ul ose (70.45 g ). and talc _
(10. 25%@ romeersndi 380 veanbrioi _peF st iar pifd fie@) obtained
Wﬁt SQ%O% @xhm ggegbvetgésﬁgﬁﬁéfmhﬁ'Hﬁafbéklorfﬁé—

talne I spersi liquid 1 and dispersion liquid 2
aveTta imixed grangiles 4486api ngbtafmed.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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Usi ng a coating machi ne (Freund Corporation, nodel:
Hicoatermni) , the coating liquid was sprayed on the
wo abe1espbt ai ned above until the wei ght of eardm/iR0OsA63228

increased by 36 ng_to give coated tablets. Each coated
migpl et thencapRiNg beRzbatAg 1P TR DOt dSo AP LES gR§ained
a%%%%opﬁk%%h§359$§£8ﬁtd@f(ééEK*EgﬁliF[£%B%8a5%60%9€§%8%g to

anpl e m xture of netformn hydrochloride (16
gdve apdtedystbléfae dedhulapsdetableg Fonhsinabfeberdoate

fluidi.zed bed gr | at I on QAREX PORATI
(hgd893 EB—§§?pﬁﬁ?$e?ggr%§?ﬁga5%”5&&%5F55§bh&ﬂrg§e(f&880 mg) .
0ole®f pol yvinyl pyrrolidone (100 g ) to give granules
containing nmetformn hydrochl oride. The netformn

PEPEMGERPEr FYBTBSRL &Y ni ng granul es (1435.2 g ),

crystal hiineucel bel AserdBRi g nydr&HPsREEAANE 6689 ) Jahd
and magnesium stearate (4.8 g ) were mxed to give a

cpowied Lingt gedlebasai M hg3 hedf orag rsulickrades ¢oi dauigihged bed
i o] i, X bl .usi .ar .

SRR apE iR B RREX SRS DY 42 spraying

ahablgakbng poeastor 01006.&H) ki prsilohy (k8 dy rmalidonms (100 g)

oval, shape 0 give 1200 net f orm .

Ry B S BB EACE SRPSF AL PEPd JBT Gt il Qugigpohloride.  The

mHi@bQ&XﬂfﬁPMk@@hh@kP@@—&éﬂtéﬂnihd PthdlsC (0234.2 )),

were di ssolved or dispersed in purified water 8275.9 g
cryssagiliacanel huepaedi & «9) ayeroskaatidrya i & ) Arso,

r ul @s . sredTBYI 6 :
m%ﬁgggﬁ%gnggééggké.ég'g §§a%é€%ﬁ%gﬁ%d (Ifh§t}% %O%dgr)leture
cdngsdhved matporminedydeeenld¢7zle g Theoograénad powder

conmpound (I A), -contai ning coat,ing |iquid.. Titanjum

mARHE S 8284 CEP} SERG PEHTY o Rty o0 WBrbiRe (xrxusor
stirspeused Loppyrati gdcswletid@ Pregsgurded ofi M&.5 kN/punch

di spersion_lLiquid 1. . Hydroxypropylcellulose (70 g.)

(@d8d ot Bmc *(10. 78 gVl wehePell sl et oAl Sgemsédorpin

hl EBEEQQIW@EEEQQQQQnQn% toopive dispersion liquid 2 .
he obtained dispersion liquid 1 and dispersion |liquid

powese mixed to give a top layer coating |iquid.
[Ol66hydroxypropylcellulose (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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Usi ng a coating machi ne (Freund Corporation,
nodel : H coater mni) , the internediate | ayer coating

WO p@ajoti4das spray-dried on the metformn PCT/JP2008/063228

hydr ochl ori de- cont ai ni ng t abl ets until the wei_ght of
f@&@ﬁt@abméﬂl ncEBaseUtBYNSH e kst tCP?@tdé\‘Ep&l}ﬁdllfjl Kps
S‘i%@;‘-@'r%ﬂg of 0fhL NPe t £GE Oh WaRI SRYENS ﬁrde‘iQ:otd%%ﬁ%‘i%g tablets

the wel ght of each tablet increased by 80 ng,
uanid 1t lrbe Wheghprfagécrhcb%blerf@ Inendasagadys @riaynadr itegn the

UGG, U3h) Lobhep E1 0L o SR (ARLPL nosared

coa
théhHe@hn&dtalbeHéOQéEglﬁ‘S &F rﬁga)ckoftatmmoumd:r(ela)seain@y 80 mg,
nmet f orm n_hydrochl ori de (1000 nlgg 0167] Producti.on
apgakhee TRCALAPx LAY ST ofOPeibDa el WA Spgpvsriried thereon

ROy Rd QElthHBF|é9&h(@%bféﬁ a3t &)y i3I mg to give
cellulose (7”2 kg) was subjected to fluidized bed

ageded aebdated dtach mupdled \nebizd) cppithénsgr aybagzaate (8 5
' 6

o 3 BRLAO L Pl R Cla ALY KLMAH 010 o

Eogemeering, nodel: Conil 194S5) to give granul es

cont ai_ni ng_co (IA) . Separately, a mxture of
FROAHGEPR ﬁﬁfaggg g]ri de (100 kg) and crystalline

cel | uhogextdréd &sg)bé\@,@oéwj ext et ¢ &d) ldiﬂlcbﬁ'@)ol&@@
granul ati on l(<G att, nodel: WBG120) while spra

Tegeases d8Ru gbnal(@scmﬁt%klw )F\ﬁlnlwlmﬁer dii- (yae
Ag%g.e@re@d%sv%gaf_é\e @&g Qiltérﬂgléjﬁvdrf:edlg{%drﬁlodel WSG120)

ngi neeri ng, node 945) atches wer e
wpnd@ucsedagmnghenabque@mmcpbneldxpr(cfiﬂjd<tg)om>fscal e and
xed t lLve grany cont ai ni n omn
P}?&&W&BH?B?FES Cll'ﬂ%eag%v grreahrfcl‘rﬂosnlgeé g&r EVuIe I P18 134409 device
I@l)ad@@nEagmhagr@ﬂgpommieii Aomilhe PrHnwWey il Jridales
kg) containing netformn hydrochl oride and crystalline
C@@itla&PéQQ cerrPwad KEEADOO, ~ 13. 028 kg), crospovi done

(Kol I 's@BQrQEeEy, 13. 928 kel S dndBgsitMyeir@Rhab®ide (100 kg)
(0.79 were mxed to glveapovvder m Xture. The

a@l@lt @lr[yédabé\mér cel kuleee wos. 4 didfletweds ibgci ecottar fluidized

ARRASLATTSS] 15, IR, SO NTR, el o
agweou8. 4olution (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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mm obl ong shape) to give 657 ng tabl ets. Titani um oxi de
(1.235 kg) and red ferric oxide (12.8 g ) were

walt@petssd in purified water (26.88 kg) to gi VRCT/JP2008/063228

dispersion liquid 1 . F%drox rop | met hyl cel | ul ose

(8. 96T1%§)3nah’ﬂ‘ pgiee( 113425 Kky) vdtr@ I sfRnEs gxide (12.8 q)
I%O%ﬁ%%ﬂs%dpgﬁ' f)h?gfi\@&e\flaﬁg{s ?2@9?8t WIHYE qive d:Ls ersion
I spersion liquid . The obtal ned dlsperS|on I quid

laireph ich éper§y@nOXYpﬁmEVINQMQMJQﬂb&uiQSa gﬁv@6akg¢aandgtalc

i ouisd. ing a.,coatin hi, ne Fre d Cor ,
ot a0 ETer ey SEb R RE i o o R B B e (76
Kde toakfietes dobpairsednaboyeidnz | | ﬂH§3dMﬂaghbdoﬁlepehs1on
tabl et increased by, 18 m e coated tabl ets
i

loohs i ﬁ&dcéﬁﬁsﬁﬁal?lil)lf ex¥¢ del ¥t H° gige a coating
1Rf S0y, M USBMQrQC&Lé)Ei ka0 4D ( E&eerun'dal@lo%borhglég], model:

Producti on Exanple 12 The conpound (I'A) -containin
AQCamiI0gS ) ( 38hp27oRG}nabt ddwed Wys prricaiad om ithe Rablets

%}%ﬁé\%ﬁr 185 %S uhg f r Qﬁjg C&éf tEX %%1% ]1%%}61%% q%tgr%ra@e% by 18

sride- cont ai ni ng granul es
e tta @a@eb¢opteduthbbetsnc¢ﬁMafnﬁngrnnmpﬂumﬁ;(ﬂ) (6.25 mg,

et o6 | #nsa ek £ T in ket S e i | SHb el Fee tablet.

{6lg§j kg) and nmagnesi um st earate (O 8 69 kg) were
m xed to give a powder m xture. The obtai ned powder
Briogugitd opa & xeapilet &4 u5|ng a rotary tabl eti ng machi ne

(K KU%H'e §€h§é{§H§YPI s Az3ed 727 _kg)

tabl eting pressure o 14 8 17.6 nm 8. 4
afitladmgds bapeyotiocyioe faztm@ $amﬂem&nnémtaﬁuumnﬂnqdmgtlon

O T T

(@d1snens aa)l badkindd . bylysir exyPt Dfy | iretind celrdies@er as in
(8.96 kg) and talc_(1.312 kg % wer e dlssolved or
3?@%&9@%@& EfaPRLEf Led FRY®Ya #%P%Bqﬁﬁ Yesh WEEOLUS KG- 1000,

1di SRer $g9n 'c'r%ng?.donJ hex opt shhedclispersiigy dgguizdgl
and di spersion Iiquid were mxed to give a coating

Fﬂalg@@lsduﬂwltﬁgrateoét) i %9 nmezhi W\%re( F!megﬁrdj tQorgioeati eewder
7
abI g&%o%r?‘§ ine om’:aoee}:I rr]rp.gi “'w%s"‘@%piB‘&éééeQﬁﬁ?Hg a

al ne ove u eac

rto&blr@yt tiabdeeaagdmbyhibe WIIGJ&HNGSMI&IBY[C&UJT&I Smodel:
P%oGrZ]%tl IZT n%t a ggggting 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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(1) (12.5 ng, free form and netform n hydrochl oride
(500 ng) per tablet . [0169] Production Exanple 13 The

w@orspourdl (1 A) -containing granules (9.618 kg)PChIRNORA3228

by production in the sanme manner as in Production
PEXafpPéet1, the metformin hydrochl ori de- containi ng
g5§ggjes (211.98 kg) obtained by production in the
same manner as in Production Exanple 11, crystalline
Peeldugitdsn EgBREPUS K& 1000, 12.385 kg), crospovi done

(Kol I i.dan -F 12, 3 ' i st garate .

o e b 2 BB AN A ) optaine
mybipaicdedtponden that sisme wasniablat ech Pricupca ioot Exkgmple 11,
tabletingmnachingﬁéKlKUS | SElI SAKUSYO LTD. _nodel_:

TPEGREGSRY™MAP AYEEBFRE PRy pr SIS 85 P WRFpdAdh - P52k9)

oPPa%ndl- ByBrebhengos hapedhd osMie/ akdet M tiablpebsuction
Ti tani um oxi de (1.235 kg) and red ferric oxide (1

2.8

Eraneie dllaperystal hipar e} bl ags olCHOIEHEKGP0 dovals ka),

[ ' i guid. dr o lm|t |l
B5VLERel 8 S1don EYOE OMBT 90y L IMLElMETEn stearate
(@i.9gér &gl warpumikeeddtwegeve (7 Grdvdey) mtixtginee The obtained
di spersi,on liquid .. The obt ai ned di [ lLi,quid_ 1. .
OHGoa B BFUF B PP LR Rl oL S d TG T & R Lebafigngachine
(KIguisdI Ysipaxeseoal.Tpng mddgdl NepHdAI@PYd G ROrabilering

nodel : A&X>17OFS% , the coating IH&gid was sprayed on
prsstEBl efs18b2akNéauadhy 24dim 1* thik ey londe gbgpe) to

i3 ebsbnppeaspedepPy. 36 ny to give coated tablets
contal ni ng"conpound (1) (6.25 ng, free form and

met f ofricAnhydr oshéer ( He233.000 rag)d pead tfghirdtc. oxdue0](12.8 g)
Pr oduct.ion ampl e 14_The conpou (dA), ~cQnt aji.ning . ;
GrEn i ee®Tes0atE RYT Shta TRt by A AT oyt e dispersion
1S @i dmannef y @so yo Rsmdueiilgn dexambe el 18 . boe kgpt fndntalc
drachl ori de-caontai ning granules (212.814 k

h
(&%@éﬁnéa)byeﬁ?o%éﬁ%ﬁe Ot HE SRR r?ﬁbrpuars‘-%i)iﬁd water (76.8
kE?fQ'éC e &@g@kgiéﬁ,lgwﬂ@i.l i R eceblkukiase ESion

1000, 13.005 kg), crospovidone (Kollidon CL-F,

11311006 Lk ghdafddsragaesn uhi St edratee {9 gk gr wdve a coating
f¥q53%.toUng§ 5’&5&%¥Hg 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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m'xture. The obtai ned powder m xture was tabl eted
using arotary tableting nmachi ne (KIKUSU SElI SAKUSYO

wWQImomadel : PEGA1024) at a tabl eting pressurePCF/JR20084063228

kKN p unchb%' 2 mm 10.5 nmm obl ong shagﬁ%%éo ive 1314 nq
1ofisitet $abpetdnouRreRing (K1B88UL gy W F-emadel:
@@zﬁ%g@lﬂ ) )caw%elggsig%%grénopmu et MAIRh (22 mm x
(26.88 kg) to give dispersion liquid

Ty @mymbdpyuqnghhpetetpug@g@ (8196n<kgt)akélrﬂ:ta alc (1.312
ko) uare diSRobYda01; 0h SBOLIPAh g PUIISI SLBLEL, e (12,6

(76.8°K 0 grve ersion naiRe
o) speafesidispleirgeddih podidispewston t:mmai lag vvefoe giveed

to give a coating_liquid coati_ng_machi ne
BRI B pORAL on. Y IR roRey | Cha E 8 (Rgo6 ko)
aldebHaCidN@(% %@Qakeﬂ QEréhsl.‘;@@l@é§ &Pt@is%t%ks%@\&% Witrilfied

t he wei ght of each tablet increased by ive
wadatled ealfl &0s Eongavei dgseenpbemdl {4yiq 12, 5Thrg obitéened

d 0
P TR AT ol SRS BT AL B miedyeo give
a cardtding Agqgidnul @sif@®80. cﬂihﬂngd)g ottciimed (Byeund Corporatlon,
Pr oduct I
R ARG DEE) cof ROI 68EL65, RETHE (CEARISIRG. t00Pe
talddspepitdaned( 28096 HﬁhiK@ﬂlénd@igrQL 49 eEHctd} tablet

magnesi um stearate (5.06 were mxed to give a

msieased kyusé Bentai Aivig @%%%%n*aakﬂ%s COfff@ining compound
@tfafzmsn By diaehl epLge- sﬁat £ S 8 3@8&%&1@&%@@00 mg)

obt'ai’'ned “Py production In t e sane nner as in
mrodwdtliegn Exanpl e 11, crystalline cellul ose (CEOLUS
§§ :1725)0 299.01 ng) , crospovidone (Kollidon CL-F,

i) ng) and magnesi um stearate (16.07 ng) were m xed

Hridpdiictd o Beadielleni gt ure containing netformn
hydrochl ori de. Usi ngﬁa deskt op, portabl e tabletin

machi B COMPAABAI ( | RFOTER TP, T HINISFABESO)- 0F 1

d?cteil‘?{e@ ByNyI6aaBt 96H den CORL ak b d hpgydera M Wi duction
(601. my) was tableted firstly at a tabletting

Ep«raggr;m d1of cBYRNADUROR CarlGlons 0504l Gmabl GHPLEKapE:1000),
ctr% J OrvT olé'k% f I_S@i%ﬁlt Iﬁ%ﬁr Eléggg gl?rblt. )Tlf)u?%o(af%%%ffluns stearate
Mﬁiﬂhdﬂﬁdw@md tnheed 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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m xture was tableted at a tabletting pressure of 14
kKN punchto give a bilayer tablet. The bil ayer tablet

w@emwvained a benzoate (17 ng) of conpound (1) BETJIP2008/063228

metform n hydrochloride (500 ng) per tablet. [0172]
ter @diet roRiEraapl EakbeUsi g bdé@kfteap teblegbrcentained a

Sﬁyo%E? q1qa&abT§E2§§§§5u§%e JEE4éé¥ﬂﬂ*¥ﬁﬂhy%§%%klorlde

(02N

ormn

hodr ogh | peirdéabdatai ni ng pomder m xture (301.19 np)

ibtal ed in Production Exanple 15 was tableted at a
ting pressure of 3 kN punch (17.6 mm 8.4 mm

ralRkd ishapghmb@ef @6m the first layer, then the
conmpound (1 A) -containing pomder m xture (109.34 ng)
t@wgetlng

obt ai HédnPnaPEgakEPP oRC Exatt & Al Sl G drfed idyed
HEK?E.WG %ﬁl?@gl—l?t ﬂlfﬁ @Otabﬂ.'ﬁst' ri-gk "1%2352‘503 Ofth% metformin

unch to orn1t e second layer’ met'f or mi n
Hyyﬂm@hbmnddecoohhannm@gpmﬁ%mmb@m e(JWO1.97 qagngpbtained

n_Productio anm, S furth
O G ERE AP PESTRLS . B AL TR S SR e 150 (s ddg, pressure
oFf 314NkNLpEAC 17060 ex ag § hrmee-dislysig tsrey). tBheform the
t hree-layer tablet contained a benzoate (17 ng

fdempodAd=Er) thRR HBEf SPRRPPHMY di et TR i "asso Pﬁg')ﬂeﬁemlxture
Ll 8. mb())lgglzafﬁgguﬁ?ﬁ' Phodmram e Eyarﬁplﬁlé"gfﬂ wdeskleRd and

portab e tabl eting machi ne tabl eting machi ne
thieCHILHASKHE S8BEBKEabbDeted TEL |a W@hﬂmm pressuremedurid

0 ta|n| 9:R X (19¢ din
B/ Skt o8 Eanioras188Ge R A Lt R st rlD
Hydib&hﬂerdﬁeECKhﬁamntﬂg(ﬁdeEIMMNKﬁuﬂer(ﬁHKYEma@ﬁ)obmalned

n inner_core_taplet co inin ound (I A
B oG R RRCF* GBI e tLbI G5 U H 41 s e itn e Ry xture was
td3 eRlacead attEB§e€€ﬂﬁ§rp£€sédﬁérﬁﬁfIKrHNV unch to glve a
hydr ochl ori de- cont ai ni ng powder m xture ébz 83

thresdedeirntppéatict i Bre BAIRSd aYSrakd bl gl épéaaafle@ a
btoe?jllgloec‘ttttel Qg7p§r|8?38fec 311%15“'(]9”% d'r?e rrefqtf_]nSPﬁ/grf@chloride

ong shape) “fo glve press-‘coate

@08s g opeedtubbket contai ned a benzoate (17 ng) of
%0?9 fnd (1) and nmetform n hydrochl ori de
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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(500 ng) per tablet.[0174] Product i on Exanpl e 18
Firstly, crystalline cellulose (CEOLUS KG 1000, 329.79

woglvandscr ospovi done (Kol lidon CL-F, 331 ny) PET/#P2008/063228

m xed_to give a powder m xture for an internedi ate
Il&y@d) Using a desktop portabl e tableting machine

%‘%ﬂl@l 2Tedal lj[g @gCHI HASHI SEIKI CO., LTD.,
DTAB200) he net f orm n hydrochl ori de- cont ai ni ng

pO\/\derFJm5>ttllyr,eC¢6©1a@1ing) cebllalcmss@ (CEH W U6ii1d00, 329.79
ampl ¢ 15 was .tabl et t ,at tt Rressure af 3

11%3/ thr(of?oé’l% §. Z‘Emn?o%?o Il'?apée og f oY ﬁnlxed to

Jivesta Ippweler thgRulrbe fpevdrr 1mexfm1é@la(tﬁé BAamm) Teinana

I nternedi ate l|ayer was added and the m xture was,

ettt Pogitak leabrBL et ﬁﬁg p?‘@gg?:ﬁlpe Hb%ewgbm
{ oA 1S 8¢ aRd b@yerLTBnd LR EREPOMNd {HePmet formin

“contai ning powder nixture (110.47 ny) obtai ned in _
@@m@hmd@amtélmsnmgow@w hei xR d( &g G heng) obtained

)gfg é%%%ntﬁgg §§?h?éeaﬁgap£g¥ % §gfi§ﬂ%%f%%n%§&£¥essure

pun gi ve ayer
dsfakﬂ edN/(mrmtcm r(ed & heanxzoat ¢ I(aﬂ?ohjrgn)ng)fslmpqa)owm fldym the

nd tform drochl ori de ) abl et

A s P RS AROMES T oh LR a( Hoid S o
ir&t&&tédﬁt@aqlag@@ t;abl sihed sRehine {1 .GHHASHs SEHleted at a
CO, LTD NDTAB200) , the netfornin

trRjdresaingy M@S§@ﬁﬁapﬁ| AgkPomeaeeh nfxtipen (HwL. serang laver,
d t
A T R B PER T SR B AR S cho ST e s (P47 mo)
@il adimge s ha:p@)rotiuctmpm EhempiLe s15 leyerfutitear tdc@iqwm the
f di ate | t
T RPSIIEE GARARARE! 8018 HaE. SHUCE dHP T sk Ure NG@unen

tah)ieteed éthr@et—ablyélrt tAP1pt €SStHee thre%—&Myl@htnﬂzbbll@t contained
formthe second | ayer, the conpound (§IA) cont ai_ni ng

P RRIFOIHSKt( &ﬂemeiogfgsowewaﬁt 5 hetrd Mprigmyn diydrochloride

{%@U‘l‘@({gq L2 asphukt her added and the nixture was
abl eted at a tabletting pressure of 3 kN punch to

flonmsthe third |ayer, the powder mixture (32.62 ng)

§.904,80 10} &4/TRghal gol aver obtained

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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in Production Exanple 18 was added and the m xture
wast abl eted at a tabletting pressure of 3 kN punch to

wo eroa0iael f ourth | ayer, and then the netform nPCT/JP2008/063228

hydr ochl ori de- cont ai ni ng powder m xture (300.62

tetlatipet gt apteldetF dRIERBAPFErasofad MHIRINENda Ferm the
t
G R AP U Enp b P A PSS e Lot aining
daest mdorttuaiendd08 . ﬁénmghtthafna@)lmfpxmﬁqnnﬂum @xample 15
d ydrochl ori d t oy
T A i s P B R b B PR s PRt A 4 Manes i

;kmarsz@ﬁteeo(ﬁlwkg/buaéhcaap@wg £|ﬁ1VéFE15}€Hﬁntnablet The five-
hydrochl ori de (999.7 and crystalline cellul ose

%%@rlfaé)l)ewg%aap@et édb%z‘P%‘F df Led"Ple ® lyrosiRoaridf T) and
rRPNRE C%%QB@MQNMED@'%@ Dy @r“@éﬂ&@pr aying an

aqueous solution (610 g ) of polyvinylpyrrolidone (61
dOoL76d gi ve granul es containing conpound (IA)

netforn1n dro . or I 1020. 5 ,
d 9?1 1Wﬁb ce % o§e|€§%m@gg granxcea (Sol (3991é g)

and nmgnﬁ&tumesbeaaabenéaasé g8)9MBgE o xethgdomngi Mg )a
I‘?owder m xture. The abtain powder m xture wa

EHRETEG SSPRGL PG dry (PaBI BFS harHeH AR RSsge  1ulose
fﬁ/ SAKYSYQalsTRubjattadt 8l e1hiNgi PEESSEH & indBtion (POWREX

punch (18.5 mm 10 nm oval shape) to give 1220
Q@@%Iqmlm]ﬂeh t BRT &8 owh ke (aplgaylrsmoﬁrf AFUePUSX S@d ution

() o Hod A AREPFE Ao RaBHE ! (6% M ALS o iR rhrkes

Persio
pyhpetihyl ¢ER) bhesE@ain (IbPd7och)oride. The granules

ddyrctraciyipigo
GG a o Frdrtporba TR Bt ofT ob futeid adl Pigipy, 43910

g?l%ﬁmﬁm%@%k%hgm ktgdrdtd (3The @btﬁéﬂ@dmguﬁkaS@QWe a powder
uid and dispersion liquid 2 were m xed_to give a

nz: Uheg | THEI Pty ROWART Mg tHéGhiwes (tRPégikgd using a
AR+ 1 HBdRkL ch Hh e 0ok Bk SH i dr 1My SRAtITH ) Ixquid

prayed on~the tabl ets obtai ned above unti| the
ml@mlrng peaskutrabbét 26 nkN dagech byl 8105 myn >0 1fi v oval shape)
h, coated tablet contains a benzoate

coated l.ets
'T% H%% nﬁggﬁﬁtfr) and nmetform n hydrochl ori de
Q@@eejng) :

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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[0178] Experi mental Exanple 1 The tablets of Production
Exanples 1 - 5 and Production Exanple 10, and the

W@ abe1146f Conparati ve Producti on Exanpl e 1 wePET/{r2a08403228

in glass containers and subjected to a preservation
B3tegd imanf ale §%afiRder 1t he preservation conditions

descrithed tiap1ERRI 6% i’rbd@cti&kﬂeEWIE§ pf r?'aﬁ{cﬁq’rdoduction

substances RSI - 6 after a given preservation perio
Exasieoid /i mnfalyhes tabley of | Gomprer JabtesErofumtiaipn Example 1

week, n t n . n e | Ve e i Qn
1ime P Cg%gr:‘r%lu ﬁ?g s%f %PgFggrégF%u%%{i a%@ejse%/eerée%réegasur ed
gne ddmglatjen§ erabicetli gastd ahdenat logr@pdye ansd iysl $onditions
nder, t he fol| gz\l/l\n ng con?i tigns. In the Tableﬁs, t he
Dfilr dPREES SuBst an NS ToF SR SFegRPStances

yea ratifg dehi gedeabpy8svbesibe Pedo@E% shown in Tables

corresponding to the assuned content of conpound (1)

las def i Aedthpolebies 100 . means et @t megmisamopkinphdsRT means
u t ent _of )od Nt

Ltpérl:aﬁ_'gﬁ%t irég%éﬁ% %E@guctf}gn arrpﬁ(ge30f1r},elg‘%,ed4 s,u béﬁani‘és were

e sweldd &y Gdgpapatrifvem@nodutt quid Etanmphat dgnaphy, 2nahysis

3048 ‘iale RhepanatLons, o 1 oeton S 0% Surcs o

idie e isthoRrepaeat k@B sholhepPpresenied NVEerdd (ati® defined
superior in the stability. [Preparation of sanple for

Fhayte pereroltheneeaki gura EAFHRER O Hphyio Rivke asapimecs content

d/?_erc%nﬁqro%‘ﬁidsqlﬂ \g/gi agggnéadal%@&egsifb@. SQ0, Whe Experimental
measuring flask. About 400 inL of O .IN HO was added

Exaahp 1&fst, et heh alkisngefliorogent notf t trempdwtdir €L was: the
neasured up with | ter 1horpou ] Xin r
R SR, Ko P ahhE a0 HFhele? o adta T 4% .8 beta 2
Cdilyen rantd vee Proidudgedn( BRE&ApI M bHs N /Y5 mdeand that in the
supernatant was filtered through a 0.45 mmfilter %\GHP

q g. From

DRERGGiASE P8 Rih TR8URON JERAP BT |3 Gtdot &t drd)-

e/ &33! & tf 95 HPLEr [ARPOEAE 085104 didihration of the
performance |iquid chromatography analysis] (1)

s aent 129ebai o8BieNsuBerier {mndre o ekt et ¥, 6 mmp<25
fﬁ?éﬂg@gﬂ}%&t%%egaﬁ¥1é9k£§”ﬁlgh 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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(2) nobile phase: nobile phase A : purified
wat er/acetonitrile/trif luoroacetic acid = 1900/100/1

W@ 2@vimest ati o) nobile phase B : purified PCT/JP2008/063228

10

15

20

wat er/acetonitrile/trif luoroacetic acid = 100/ 1900/ 1

(vonerele fthane (3) RITdfiss yP&EréarepPByFait ©f FBhf buoroacetic

m ny & 04 30 f@db/l%?f/]i (RRAKR QB%%%?]N nobi | e phase B )
to 75/25 (nobile phase A/ nobil ase B) from30 nin

t 0 @b e P2 B (mwbuwee@ha@éeA/agbtbeibhase/E¢)flmproacetic
10/90 bi | e pha B) from50 mnto

: 137%%%% leﬁhélglee rm%?l e phase B) to 99/1
(Brpbdeitetiﬂ“ras;a:a%l’nmhj lzogtage B ) from51 nmin to 60
mn. 99/1 (nDbI|e(ﬁE$SG Al mobi | e phase Bi%léggnstant
(4)Trem e to BOymimn 908)L dBPREL S Pha obile (ghase B)
) SEHP} &/ ILNRRAALY %has%b%’ho%Qlé 9199% 8P C (7)

colum tenperature : about - about 30 C[017 9
[ Tabrem|3( HPerdliCtﬁOomlElxaﬂﬁl/é’5R$mpr932p1R$3% REndgp R phase

RS- 2 RT1. 62

IniI?l e aJoO/g%’qT@“ g’g‘l?é%%% R};‘g%‘gBE%és ‘E).E%SB 128
4006 o2 Rt iln Mo<G.105 120, (15/90 (fiok01 85pkAsO5A n@lPle phase
0.072 opened 400C,. 339 M <0. 05 <0.05 0.063 <0.05

2085 & ot g A kB TORa R PheRe Bl 08 <0. 0

<0. Poorr O V3nitD 120 6 @ h 09651 Qﬁ@BQQe4ﬁﬁ:asé7ﬁ(thﬂ>li\é phase B)

0. 050 <0.05 <0.05 0.051 <0.05 0.076 0.177 opened
(constant)

(4) flow rate: 1 ml/min

(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 RT1.08 RT1.3 RT149 RT1.52 RTL.62
Initial <0.05 <0.05 0.060 <0.05 0.068 <0.05 | 0.128
o 0,

40°C, 22%RH 1M | <005 <005 <005 <005 <0.05 0072 |0.072
opened
o] 0,

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

A0°C, 4%RH 1M | <005 <005 <005 <0.05 <0.05 0051 |0.051
opened
[} 0,

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

[0180]

[Table 2]
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woAieP145Ni ti al
0. 000 400C, 33%=H |

[0180] [ Table 2] Production Exanple RS-I

RS-5 RS-6 total 2

<0. 05 0. 000 opene

RTO. 60 RT1.08 RT1.3 RT1.49 RT1.52

M <0. 05 <0. 05 <0.05 <0.05 <0.05
d 400C, 449RH | M <0.05 <0.05 <0.05

RS-2 RS-3 RS-4

<0. 05 <0.05 <0.05 <0.05 <0.05 rOr/0%2008/063228

56

1PréductibiExampltd| R$Q0 ops+ed REEC, RSURH RSN <0.RS-6 | total
EQ 05 <0.05 <0. 05| Rrd6® Qﬂ@@%ﬁ%m%ddﬂ@zﬂ RT1.62
RS ftla 3 rTo 53091 PP PPt SR04ty <BD5or<UL0» | 0.000
|n'4l°'%|334@*b5 10 oam 05 (565 05565 05<P0953<0.0853 <0.05 | 0.000
400C,0P8BeRH | M <0. 05 <0.05 <0.05 <0.05 <0.05 <0.05
(. GOCC, sdesRitl 4000, 9 H | <0 <0 <0, <0.
0. 0%pefeds 0. 36 3’20 @ilt 005 10R% So<fiBsZo s | 0.000
$0.495c, GokkH <0. 05 <0.05 OOO opened [0182] Table 4
Brodygirgn Exatt e <R R’SQQ RSBORS 4085 508896 (4R62 | 0.121
4—RTO. 00 RT1: UO T 1 6 RTI: 43 RTI: 54 RTI: 04 |n|[|a|
£81881<0. 05 <0.05 <0.05 <0.05 <0.05 0.000 400C 33%RH |
rsB83185350. 05 <0.05 <0.05 <0.05 0.054 0. 054
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 IM| <0.05 <0.05 <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°CH%RH v | <005 <005 <0.05 <005 <005 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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opened 400C 449%R:H | M <0. 05 <0.05 <0.05 <0.05 <0.05
0. 059 0. 059 opened 400C 57%H | M 0. 053 <0.05 <0.05
We:m()%mm 05 0. 079 0. 132 opened [0183] [Tabl e E(]IT/JPZOOS/063228

Katowit=to bt 10 e

M <0. Ihfiak0. 05 <0./050.485. 05005 0500D. 030015000<Q395neﬂ 061 | 0.061

#0Q0-@3RHI M <0. <0. o <0. 05 <0.05 <0.05.<0.0
. 00gpapaned 486¢ g%@@m < |\95<o<g‘§5<o<g’§5<o fgogo_ §§35 0.201

K04 0. 057 opened [0184] [ Tabl & 6] Production
X -I R344 ®RE63 RIVMN5RS<V.08S- &0t05t al <Q.05 RTO.182 | 0.201

a

z 3-R-149-RF1-52-RH:-~62--Fat-t+-al 0 —0h<-05h
g 5706/ B8 <000 00661 GouSl 400S aaued | M08 06610 | 0202
/0 09Penedos <0 05 <0 05 0 135 0201 opened 400CA4%RH |

Vo@s6%9 <0.05 <0.05 <0.05 <0.05 0.132 0.201 opened

00C 57%H | M 0.060 <0.05 <0.05 <0.05 <0.05 0.142
Tab2eopened

Comparative RS-1 RS-2 RS-3 RS-4 RS-5 RS-6 |total
Production Example1l |RT0.60 RT1.08 RT1.3 RT1.49 RT1.52 RT1.62
initial <005 <005 <005 <005 <005 <0.05]|0.000

40°C, 33%RH

iIM | <005 0295 068 <005 <0.05 0.145 |1.126
opened ~

40°C, 44%RH

1M | <005 0136 0350 <005 <0.05 0.142 |0.627
opened

40°C, 57%RH
opened

1M | <005 <005 <005 <005 <0.05 0.149 |0.149

[0186]
Experimental Example 2
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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[0185] [Table 7] Conparative RS-I

RS-6 total Producti

WRIMIABI4RTL. 52 RT1.62 initial

RS-2 RS-3 RS-4 RS-5
on Exanple 1 RTO.60 RT1.08 RT1.3

< 0.05 < 0.05 < PCDIP2608/063228

0.05 <« 0. 05 <« 0. 05.0-000 400C 330RH | M< 0 05 0 295
Rroduetian 0 05 < 0. 05 RST45 RST2p BSsAeqREot, AR |RRr6 | total
Example 10. 136 0. 350 R10.605 RT108)5RH1.34 RT1. 490 7REbEAe RTL.62
ﬁﬁéi 57%H 1 M < 0]050.650. @0.05 0<095< Q005 <<.6%H <0.05 | 0.000
Aok RH 49 opemed [0I86] Experinental Exanple 2 The
Pr t i ox0.8xanpP&S 1%0.0514<8:08 a <PH ccBhB9 | 0.089
t Eafed M étﬁ ;
aced i-H ypr-opy-ene—contat-rers—and—subjected
to a preservatl‘g)n stahbd i t ¥ologst <bder <bloe  <0.05  0.092 | 0.092
preservation deMeffli ons described in Tahles 8 - 11
The anopunts of 188| at ub ce I af t :
gi ven preser vables &?P%d §p§gshgg§§ <9'%8 <F(‘fosa (1'.092 0.092
In the Tabl es, 5M)m=ans nmont h. _The anounts of reI at ed
subst ances wengyaeasti-&l b 0198 gh <p&Pf orfARAce 0G4 ¢U-093 | 0.093
I”[UI tography anal ysis under the above conditions. In
fabl es, the anounts of rel ated substances are
§rbgg\@ebthhe peak area rati o defined above when the
hear\ (J.I \,u \JUI I CQhU t In aﬁﬁll CU "O'ﬂll eiﬂ T
i (1) as deiu%'sglab e % Fﬁ% ﬁ%‘ﬁ -6 | total
Wﬂﬁﬂ%r of each Rlp&pprﬁﬁlﬂ&r Bhtd rB:TA‘-ﬂ%pRT} ﬁ%mR 1.62
isitaler e condi ti ons | n<Q.0® p@tny)ﬁropplOénem@Et ai<05 fo1:0.95 0.000
RO Y5%RAAS not 1gor e than 0.5% Fromthe results i
tighfREedddrim t h@bRel | d<939%pa59t0|50n<9f05t héoﬂlseseﬁﬂ'os ‘0073 | 0073
I‘fnvention is perior im the stabitity. [0187] [Table
8] Pr oduct i on Rg RKRORS- 30RS- 4<RH55 RGOS t tG:0S5  0.077 | 0.077
180
tablets <0.05 <005 <0.05 <005 <0.05 0.077 |0.077
500
tablets <0.05 <0.05 <0.05 <005 <0.05 0.074 |0.074
[0189]
[Table 10]
Production RS-1 RS-2 RS-3 RS4 RS-5 RS-6 | total
Example 13 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
40°C 75%RH 14
tightly sealed 2M 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 <005 <005 0.116 |0.228
500
tablets <0.05 0.053 0.053 <005 0.050 0.114 |0.270
[0190]
[Table 11]
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Exanpl e 11 RTO.60 RT1.08 RT1.3 RT1.49 RT1.52 RT1.62
initial <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.000

WaR®P11A54H 14 <0. 05 <0. 05 <0. 05 <0. 05 <0. 05 BCO#R2008/063228

tightly sealed 2M tablets 0.089 60 <0.05 <0.05 <0.05
<0.05 <0.05 0.092 0.092 tablets 180 <0.05 <0.05 <0.05

ﬁﬁei@t 05 0.093 (-ﬁg%()t ﬁt{éaﬁ _RP1i88Irt(1@P! RTPk2 RTL.62
inBal T 60 RT1. 08 RT1<Q0%T1 <RO5eTF085 oe0.05, ;<095 5 <0.05 | 0.000

Prodtetiony- 0° 0. 092 0. R82 T alferhs REI3<0RE4<0. RS-5<0. RS-6 | total

W@SO/oRﬂ 05 <0165 €0 <0 <0 0. 40 o
tightlyealissl 200, 0blets ( 5<Q‘§.5 05<§§505<95873ngb8730<ﬁ. qft/ﬁgb.os 0.000

seal ed 2M tabl eds 60 <Q._05 <0Q.05 <0._05 <0Q. 05 < 5
0.077 0.077 tblest 1%85<o58%’5<o.<83)5<0.<8g’5<0.ﬂ)g°520. §g90 | 0.090

0.074 0.074 tg £0089] <PPabl «009] ROSMFuctsBLOP RSO092 | 0.092

RS-2 RS-3 R4 RS6—total—Exanpte—13-—RT060

0.077 0.077 taﬁgets 500 <0, 05 <0, 05 <0.05°<0.05°<0.05
b
44

RT1.08 RT1.3 .49 EJ.0552<B05. &@B.05ni kA5 <@Bs <00.054 | 0.094
<0_05 <0 05 _<ablgs 40 05 0 000

f0191]
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 aqueous 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
Figs. 2 - 5. 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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40C 75%H 14 <0.05 0.061 0.059 <0.05 <0.05 0.110 0.230
tightly sealed 2M tablets 60 <0.05 0.056 0.053 <0.05

Woe2009811B5109 0. 218 tablets 180 <0.05 0. 056 0. OBGI/320CH63228

<0.05 0.116 0,228 tablets 500 <0.05 0.053 0.053 <0.05
@ lgnd ageth wighovbet genEeRt [Babore [Tedier VB idodfctildn The

eﬁ%dnthfZ rB%a%eBSsﬂbB‘g‘agcg@ x@aé %@As@@ﬂlrﬁie@ +RED s%%e
RT1.08 RT1.3 RT1.49 RT1.52 RT1.62 initial <0.05 <O.

dIilo®SOES<@n05heOab5Ve m©@tﬂmmﬂdﬂsqmarmenaakxﬁxample 1
<0, 05 .<0..05 <0.0 5 <0.05,0.00Q tight|
g, G lcué6%9§ 05 éﬁ“o <xf?ﬁ¥ 'o§Q<ds §18%698%8%05§e solid
grafpaatas ib800€0t0E §0eBonE0i QPeOifld 1. AipdkiRR2 i GH2
tabl ets 500 <0.05 <Q.05 <0.05 <0, 05 <0. 05 0. 094 0. 094
AR did Y 889 FPRRBER FRntIMPERANDTR B OFs tdiads $i%atiP

[gf&tga%&taxl% 6@MBaMBde (kb randyiretd Of Sk e rio Qi%xl(éfl de

romthe preparations produced in Production anpl es
chiromatpomaphydnfi rmed by the eval uation by the

];\/glt 'ho ;09 taRhPERthede Jhe-aPRAY afds; iy the PAAUeR in a s00
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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15

(paddl e rate:

50 rpm from anong the dissolution test

nmet hods described in the Japanese Pharnmacopoei a

wapdoweersh Editi on was used and a 0. 01N aqueouBCT/JP2008/063228

hydrochl oric acid solution (900 nL) warnmed to 37C was

used as an el uent.

Sanpl es were taken at 5 mn,

15

mn, 30 mn |aghtét M n fromkaatﬁaiﬁswﬁoémmmpoundl
P tion,| and the dissolution anmounts of conpound
matfor%mf h hl an  ghi gﬁs
i “E%%g 6 | total
2TPOT mance | 1igitiald ﬁi E%f%@h ég%i?

EQF cent :mp [ QQOﬂ\ Q1 yR_El 2 RT]‘ 62
Initiebwed rapi d di0fdbl UIGsE. [<IER] Eﬂpérl O05al <BGHpl €0.05 | 0.065
48°CT3B%RMbI et|s ro i on ive

Ppgihagt i ort ﬁ xaﬁ%ll %@Ee pﬁog(g SI asgogg (ﬂite <0.05 | 0.053
and subj egjed Sb@@?"toloézeStolaﬁﬂef old¥® <0.05 <0.05 |0.278
4?%%3}%@“ [0) § (,UIIUII. ons—described T Tabtie 12 —and

?PE,-"‘SF The 880t enk0d5 covf@fiind<Q.0p ard.05he <d@funt<0.05 | 0.000

0 ated_ slub ce - fte

preservati é%g ﬁrqgj?chrﬁﬂﬁoﬁa f‘éﬂg g %B d<‘9:|Qﬁ 0.094 | 0.255

1819hh t he Tables M nmeans nonth. The content of

i ng g jl) was neasured by hi gh performance |iquid

R t 09 aphy under the foll ow ng anal ysis
Cowpdrdtivens, acantentyl ated wi tRelated] substamtesificongpound
Piodeetibiat i on|as, 190. g§a anRgms OoRs gl atgglgsubgéancers-6 total
EgiplPpsuT ed | Uil (RioXOTRTADAN RYPSS RPLAS RiES2 RTL62 | 0
iniiglom ¢ he resyl 100°0; { < G.08) 5P.05,5% 00% €493 <0.05 <0.05 | 0.000
BTGB oy of et F’f<e§9§t  O2YENt ARs! S YPEr iB0EN 0,145 | 1.126

t bperedabi 11ty as conpared nmpar ati ve Production

Exanpl es. NPl ergsiat i| ohO6H saﬁme @72 hi gho.@fer f00.05nc@.219 | 1.949
4beciggodrg hr omat o raphy Five_tabl ets were preci

R AN b1 ARG ¥ 05000486 e hatEb: ng FhEaie ORboup142 | 0627

qo0 M- of Sy e | WRB6R006976100.4851 oL GARRKIKIOE 0T 0.210 | 1.002

] lIIC III)(l ur e wds Tiedsul cu up w Uil

Xptaé thorough mixing, a part of the solutlon (about
fHadggkfgqugb§gggbhpl@ygIass tube and centri fuged
%3000 rpm The supernatant was passed through

00945 nn1f|Iter (GHP Acrodisc 25 nm 0.45 nm, Japan

Pal | %)1

as a therapeutic drug for diabetes and the like, and is

superior in the preservation stability and the dissolution

property of compound

hydrochloride.

[0197]

(I), a salt thereof and metformin

%EBOB}epgygtiéﬁtéétéhe present invention is useful

This application is based on a patent application No.

2007-188574 filed in Japan

(filing date: July 19, 2007),

contents of which are incorporated in full herein by this

reference.
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was diluted 10-fold with O .IN HO to give a sanple
for content neasurenent . [conditions of high

w@eobporance |iqui d chromat ography anal ysi s] (BQT/gRM008M0$3228

:YMC Pack Pro C8 AS-212, 5 mm, inner dianmeter 6.0 mt

15 cm (2) nobile phase: 0.0fHAIYE/ L SDS in 0.05 nol /L

di hydrogen ammoni um phosphat e/ acetonitrile=l/1 (vol une
ratio) (3) flowrate: 1 m/mn (5) detector: UV 255 nm

(.6 p sadpldepreppenationeconpoiniBPChe awutowidg (fAyrst part and
col unn tenperature about 20C - about 30C [0193]

Pr%e PE3170194] [Table 13] Conparative content

Refliatsed p%btltst anpastotompapoLmg Pr prhict (3R -B-GmiRS~11-
RS-2 RS-3 RS-4 RS-5 RS-6 Exanple 1 total,. initial
RFOPEEIRTLYSS R élmrq@mqtfmlﬁrl w2951l @) 100. 0

ggrﬁ%la&g%métﬁgggbénQm%tﬁﬂe Br 5 BDx Qh@%o‘ko%d
8.0 < 0.05 0.295 0.686 < 0.05 < 0.05 0. 145
1.8112>@t©p1énedlyl\/fgse40© P60f Orvv8 Mydrehd @rigie < 0. 05

0 65225 PEEES FaBeb L oimibenile Sy iyl diy i gtide and

0.ADStan@i@31y @r86 6f210[ 16-O0PBK OHIBHminmdusigiipglridinyl] -
Appllcablllty [0196] . The, s ||d preparation of the
predefit hyAFent B‘Htpglu%e? %’%o a t4Eapeutic drug for

dighetesiand 1 hBehyi kBen2Hdi ¢ 51 BIREIA U dd1t RMhereof.
préservation stability and the dissol ution

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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property of conpound (1), a salt thereof and netformn
hydrochloride . [0197] This application is based on a

w@atoeht14appl i cation No. 2007-188574 filed in JeqEdP2008/063228

(filing date: July 19, 2007), the contents of which
@ﬁrezqart@opéoﬁat[éé [A3RUFP-ABreP L Yl dimsfldrehdedihydro-3-

I?e%ow % —fd.lléxgmll QHB” 3?5&5&9§yfﬂﬁ@iﬂ ]%Hb%ltrlle

rst part second” part iTst part
part conprising 2- [[6 [ (3R) -3-am no-I piperidi nyI]

- 3, 4-di hydro- 3-ne

Tyrihg (ﬁoﬁy}%] pﬁEPWF‘]b'XBQnQBn??‘?FFe ’orvgrél%hllts thédoret -

and substantially free of metform n hydrochl ori de

second part: a part conprising netform n hydrochloride
E%ndﬁguﬁ§@&§tpgpp§rppé@nopf2cl?{@ 2{(@n%reln the first part

ard %’H@%ecz)ﬂ}k_jbpﬁgaﬁ:g' Qﬂe] rar?hll}é ﬂy PretdTet hyl

4- di oxo- pyrim | ny benzonitrile and
a salt thereof. . The SO|Id preparatlon of cIa|m1 :

Jur her K ﬁprl Si ng ﬁ]n %dg Lye.. & - %sol c 1e
ar 06 8F SBFafm 37, corrprl Si ng Ao azp(fbl

dﬁhﬁ&ldﬂﬂ@-sbﬁaRbraBuaﬁlﬁﬁ bapd peab eyl ] -3,

4-di hydro-3- nethyl-2, 4-dioxo-l1 (2H) -pyrimdinyl]

methyl] benzonitrile or a salt thereof, and about 0.1

10 .2bg s%lgdo% EFEEQE%H By deoghl o5 dferdin tHhe wilgh® ratio

preparation o aim2 , conprising the first part

afi t4r [d esHdPResB- émaﬁ@térpbpehb@lm%]sk:i Hard idhsiro-Bothekiny 1 -

a t it t
405 B R 2eDPCk 4500, LU SERIIRI L 8 g goc
ﬂkmsiofora:@n}naﬂhedSm the Sorsd paieparrat inert fofrrdlmai m 2 :

the firs art has an averag rticle SIZ

Il E i CRBBALATE T Cha o CHEY e d e ad 90

average particle size of not | ess than about 75 nm. 6
. The solid preparation of claim2 , wherein 2- [[6-
TY-3Rhe 30146 psepapprpépndphyFiaim 2, wherein the additive is

Adiiydro- 3-nmet hyl -2, 4-di oxo-1 (2H) -

12. A solid preparation obtained by compression molding of a

mixture of the following first granule and second granule:
first granule: a granule 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 granule: a granule 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]lbenzonitrile and 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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pyrimdinyl] nmethyl] benzonitrile or a salt thereof is
abenzoate of 2- [[6- [(3R) -3-am no-I|-piperidinyl] -3,

wa2ablydso- 3- net hyl -2, 4-di oxo-1 (2H) - pyri nm BCTIY#208/063228

met hyl] benzonitrile. 7 . The solid preparation of
cl dihm promt@m sfathgbrentegt ofheheof i ¢pthrapardl oHth a

f_.cl t
CRCERETIN SR R LEL T S A
PR pEr aiﬂ aheofficlsai gr8nulahishnos raox:aplsmaire oy iS5 g3,

I d bl et t
of ROPOT ks B tACCRBFGNE Pl 1S oTe o aryich @

5&5¥Eﬂ53§1ﬂ@ %%rH@%BY£han315é thYéﬁékf%énﬂdﬂﬂhe Zotal amount
d| oxo-1 (2H) -pyrimdi ng lﬁmsth '] benzonitrile or

of sdia SeeanEoTTasHlgi hENP gsfrhaR eyt Afywts, and
ﬂetéﬁrﬂ&gml%hw kﬁ@ een tahpegdsi fhd hseeé@r&p H1e with a

00. 11. The so |d preparation of claim2 ,
piherigi e tdieeaddi hbvelesscehhnl 2Se. pn’t?re]ﬁatso#a do the total

ration obt ai n opt eSSI ol di,ng of o
%‘%&a} h[ehg 60 oﬁﬁréaugl rst oY anu ee art seacbooﬁl 0 wt?
gr anul e: flrst granul e: a granule conpri si ng 2- [[6-

[ (3R). -3-am no-I piperidinyl] -3, 4d|hydro t hyl -
1A 4ideo-90 @sHprepgy AL hPRi ﬁ§| FLALRhYs nt?ﬁ é’edﬂht

A o I'Ee-r[g%f [ARR) Sgbﬁﬁ@ﬂ@)‘-@-b?fpéf?@lﬁfrl]mj Jfordinydro-3-
hydrochl ori de second gr anul e: %ranu npri si ng

m@ﬂfsolr-rﬂrrﬂ—wy@ﬂ@cﬁl 8H) d@yamﬂl@ybz larn@tlaﬂ})bﬁrrwld?rlé-e or a

[ [
%éi} %%%kg’%opﬁghggd iR Qﬁé 9#9%5 r%h%%ﬁlﬁﬁqnq$ﬁﬁormln
Hgmﬂfqdkjld&emmomohltlaheedmﬂnathal setbed egpfand®z iEhd :$ol4 d:400.
preparation of claim 12, wherein the proportion of the
content of the first granule with a particle size of

1ess tdan dLyparbel ahi ¥embei thegt ehal fenmiiitnPfcdie and
first granule is not | ess than about 20 Wt %t he

]pﬂﬁjbrtlon of the content of the first granule with a

partigle Siz6 0 coﬁ\gtr Les Ina@@ofé éf&%idﬁ&@ ddie
tota armunt of t flIrS granul e Ot nore than

aboaubs&mrwtl%lltyhérpeopcﬁrtZr-d')lﬁ6of[ BRE-&ﬁamm bfpigeridinyl] -

sec | e V\ntha e si | ess than 150
?’efacgl rto t_ﬁlgtpé'tla? %néﬂ]ﬁfi oﬁ}%ﬁg second granul e

I S p\finkieBiSilNaR tageybeRQont ¥ ri a8dahdea psopOriteare of

the content of the second granule with a _
layer: a layer 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

substantially free of metformin hydrochloride.

16. A solid preparation comprising the following core and
layer:
core: a core comprising 2-[[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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particle size of not |ess than 250 nmrelative to the
total anmount of the second granule is not nore than

W@bwan1Be wt % 14. The solid pr epar ation of cleCTIPBY8/063228

wherein the weight ratio of 2- (3R
-3-3a|111 ﬁléhwdgppérmathyHZ %—dmmh&b& -3- net hyl -

2,
4 Q0 6O ne UG THEh S o FEE DY dg benzon! e qar.

reof conta ned int rst granule an
met f orm n hydrochl ori de contained in the second

SO|I pre at

:%Vngﬁﬁsﬁﬁg éhQrFBPFSgi%% %%r%iﬁﬂﬁ qﬂ%ogggtgegore
RMRHIsS NQY anet Hek MnBd hy€s ordyorF Ikﬁ@cvﬂi&h st antriealahyd said
free of 2- [[6- [(3R) -3-amno-I|-piperidinyl] - 3
layedi-hydro- 3-met hyl -2, 4-dioxo-1 (2H - pyrimidinyl]
met hyl] benzonitrile and a salt thereof layer: a |ayer
conprising 2- [[6- [(3R) -3-am no-| piperidinyl] -3,
lﬁ-dﬂhﬁdsol3dnerhybratlﬂnd¢bx@¢aumZkﬁ Or;%ﬁdlﬁhmn?}m]sald

th enzoni r|I t her eof and

§y %t?ony fré éfgﬁeg?orn1% hydrochl oride. 16. A
SO|Id preparat|on conpr|S|ng t he fO||0MAng core and

core: a core co r| in _ ,

193 gﬁﬁenéolllﬁll BEPPATAYFP™- ﬁam ri)%r%f F4retifjpredn said
14rydr0%a- lrolrdEl by P¥bin digydd . met hyl ] benzomtrl le or
a'salt thereof and substantially free of netfornmn

hydrochlorlde layer: a layer conprising nmetformn

o%%'lqrdl i‘e Qg §HQ ta ﬂé]’?’ qolzlo 1[% f[l(r%@ layer
g 8|nyﬁ] Jl fgﬁ%

-3 am no-1 - 3- net

ahdnﬁmoodd aaﬁpr- yr|n1d|nyl] nethyl] benzonltrlle and

a salt thereof. 1 The SO|Id a im15
Bt JavRer 8 LauE: SOt SRt okt b U Sy a1~

betp&@@}laah@lqoewaaﬁjwara 3ayethy 18, el s@-ild 2H) -

preparation of claim115 or 16, wherei n sai d | ayer is

f omYEd M Loy Aot Byt i Rgnzanl ot lerRr i 3al thridisdesti ard

of Chaitnt3 290 16 rWhEEeho: 8554 A aypdrdcnfuigd by

conpressi on.
second layer: a layer comprising metformin hydrochloride

and substantially free of 2-[[6-[(3R)-3-amino-1-
piperidinyl] -3, 4-dihydro-3-methyl-2, 4-dioxo-1(2H) -
pyrimidinyl]methyl]benzonitrile and a salt thereof.

21. The solid preparation of claim 20, further comprising an
intermediate layer between said first layer and said second

layer.

22. A solid preparation comprising 2-[[6-[(3R)-3-amino-1-
piperidinyl] -3, 4-dihydro-3-methyl-2, 4-dioxo-1(2H) -
pyrimidinylimethyl]lbenzonitrile or a salt thereof, and
metformin hydrochloride, 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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20. A solid preparation conprising the follow ng first
| ayer 15 and second layer: first layer: a |ayer

w@euwpioigsng 2- [[6- [(3R) -3-am no-I pi peri di nyP¢T/IER008/063228

4-di hydr o- 3-net hyl - 2, 4-di oxo-1 (2H)
qe-muindihnpiresetmtlbenabnt empéeatorre @i’pr bheiddtyaddsRH,

zfy@§{aq%@§hlgrfgqugt g%égoggg{bhydrochlorlde 20

secord 1 ayer: Iayer nprising netformn
ﬂquhdmﬂﬂamm déE amthpbsfanmaa¢¢yliqu&ﬁ(ﬁhnbmqngrdﬁhyﬂ
-3 an1nq | pi peridinyl] -3, 4-dihydro-3-nethyl -
Gi¥s¥6dl (2H) - pyrimidinyl] methyl] benzonitrile and

88%&1umer 28k baz5sBlenThe @Rl i thideRaratdty af &bl M 25 cm
further conprising_an internedi ate | ayer between

saﬁéﬁmﬁﬁ§FtP§?érbﬁnagééﬁﬂtéecond |l ayer. 22. A solid

HIO? gaaprising 2- [[6- [(3R) -3-amno-1- 30
plperl i ny F 3, 4-di hydro-3-nethyl -2, 4-dioxo-1 (2H)
- mobidiediphpkske Retpyt}fbedzw&t¢x1&@£tnnx$nmﬂd/ﬁﬂuﬁhyﬂroacetlc

and et for i.de, i ch shows each peak
ar €5 atl&@hgfﬁégég 2V8&/o? m?é?ed substances RSl to
RS%cdﬁﬂleﬁ@@Lab@l BwW pﬁrmﬁiem&éhﬁdb&cﬁ%mm/girlfluoroacetic

per f or mance g 35 chromat ogr aphy anal ysi s under
thé“Fé*loﬁﬁHél Qﬁdﬂt|8ﬂ§u%?t€? L nont h preservation

g; anQg%@t%&gd§ggg prgggbgtty 229RH, 33%RH, 449%RH or
%%RH open-state: [conditions of high performance

| i fich GhmémategBaphyranaPysi spokide qdiant A/zide phase B)
SB- r ycm
(n&%ﬁﬂggture@oggﬁggPﬂé%?EA?é?b %qggﬁﬁﬁgée nobi | e
phagemA 30 pinhi toedOwater/ 2662 5ninohiled tphdsd Uoimedddtel phase
acid = 19 00/ 1 ol u rafi,o bi l.e phase B :

purff it&d 13’&91,?” E‘SEELiﬁi PB?F%/%PP%*’%&J&% it acid =

10 AROG/ 01 mivolk M8 1r At h9) 10390 e(hdhOre Qﬁlﬁiﬁeel'H/moblle phase
pr%granl fromO mnto 30 min: 99/1 (nobile phase

bitice %Hésémeb}lﬁoplzsfsgslk(rn%w% PR B nobi | e
P B o WEHTEB0 60! Rihe 89/ Brod LS HUATOIA AR phase )

ase
constant

(4) flow rate: 1 ml/min
(5) detector: UV 278 nm
(6) sample temperature: about 3°C - about 10°C
(7) coiumn temperature: about 20°C - about 30°C
[related substances RS1 - RS6]

related substances RS1 - RS6 are derived from 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
show a relative elution time of 0.60+10%, 1.08+10%, 1.30£10%,
1.49+10%, 1.52%10% and 1.62%10%, respectively, when the
elution time of 2-[[6-[(3R)-3-amino-l-piperidinyl]-3,4-
dihydro-3-methyl-2, 4-dioxo-1(2H) -
pyrimidinyl]methyllbenzonitrile is 1.00, by high performance
liquid chromatography analysis under the above-mentioned

conditions,
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B) to 10/90 (nobil e phase A/ nobile phase B ) from 50
mn to 51 mn: 10/90 (nobile phase A/ nobile phase B)

W 200991145( nobi | e phase A/ nobile phase B ) fronPGIJRrE068/063228
to 60 mn: 99/1 (nobile phase A/ nobile phase B )
(Peovksease) reg)ofl ow rate: 1 m/min (5) detector:

278 NQLO) 3aOLet STDELALULR: ARouS élgea&b%%ﬂ%%a

(7) colu enper at ur e: ut 3
ﬂéﬂﬂtaWedtsubhbapeek &Kbka - af&i@ asdatet] culistrdnods 2RII[ 6-

RS6 _are .derived from 2-[] 65 ,

RS vede e om 2,11 0 L{BB o 2natyiz2, A-diono-
14(2d1 ﬁnl(iah'}/l']ﬁ¥thﬁlﬂ}b@1y£dmiﬁfyé]ai)elﬂm)niltnr ial e or

salt t hereof, and show a relative elution tine of
@Wr@%raphowlbwh19%9%%&10@191#@% ChyRredRdsiehy

a%r[ag_%ﬂsﬁéﬁ,%)%ﬁéﬁ?eﬁhlevﬁb%évemﬂ@ﬁt{me?ﬂ&Sﬂdlﬁltdr{@ of 2-

3-am no- [ -pi peridinyl]
di hydr o- 3- et hyl -2, 4-di oxo- | (ZFD - pyrimdinyl]

thyl] .b itri ' : .
o deantoraRbhFabioh Srdedl s p Aol (RO SR
AkevadTeRti esed- a@ngatoeasméﬂexak—a,readmﬂtdﬂl(m{eak ar ea
ratio shows the ratio of each peak area r%[atlve to

R HEd R Yar @stavléheaé%h’éal%%n%rﬂ 1o qhegeqfr3rpd
ried fIPAQr %yB&B%hhngaél wﬁeréiﬁ'@ngQ-?CﬁngWaﬁ%no 1-

4- di oxo- 1 (2H) -pyrimd benzonitrile
R%PGMMﬁlHYﬂ]a3eﬁrdth@Q©a§hm%¥hY4§ﬁ1%nﬁ#QﬁQH%ﬁﬁﬁlﬂ qui d

'I%tl% E]‘R%}éh@i? ﬁ%zéni'@gf{et(?l.e AbOyE: 'E{er%'}eqs

|t|o prepar ati on conpri sing [[6-
ﬁdjﬁﬂcaLiyaﬁbparhtedpfpem|ﬂengbimlﬁ,hydrochloride
4-di hydro-3-nethyl -2, 4-dioxo-I (2H) - pyrimdinyl]
met hyl] benzonitrile or a salt thereof, and netformn

My droeian geepwhatebf df &bhP-ohé 36y clalms 1 to 23, which is
- 3-am no- | pi peridinyl] -3, 4-dihydro-3-nethyl-

a4 piopYlaqtaF) or pYPFAPERRYF] dRed hiR] BabasEs rqu Obgsity-
a salt thereof is 15 physically separated from

metform n hydrochloride. 24. A solid preparation of

2ny Pome tdfodcbdi stabifdz28g Ml Eh-[ 63R) -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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a prophylactic or therapeutic drug for diabetes or
obesity. 20 25. A nethod of stabilizing 2- [[6- [(3R

\VozmmminS}lpiperidinyl] - 3, 4-di hydr o- 3- net hyl PQT/JP2008/063228

4- di oxo- | %yrlnldlnyI£ met hyl ] benzonltrlle or
a é%l\fltln’cﬂrﬁjér“éfdf meik J14BPR°pH ﬁa}%u%na c¥rpt i Sigrpet and

[ %uﬂégé@tlaq'l@mf'}%el b@' fﬂ@”cfghﬂ}(h] hy&roéhlorlde
di hydr o- 3- net hyl - 4- di oxo- |
py rsanmquarmntueyl ]abemaonﬂer cbrepmsang ameetmmuof

netfo m chI r| ddii

co rcl{se %s IScar y ggsgrggF?%glg?§ i %% fngﬂ% (3R)
-JBaﬁmﬂu}ﬂ—gmgmﬁmddm@yl}3 3- dﬂhﬁdhydBeméthy&&ZnA—dioxo 1 (2H) -
4-di oxo- | .(2H) rimdin y benzopitrile o
samyrt%dé@fylﬂmﬁf%ﬂfﬁgk %B}Lﬁfhi yﬁ‘]’%c‘ﬁl%ﬁ‘ RS
additive. 30 26. A nethod of producing a solid
preparation, conprising a step of m xing the foll ow ng
first granule, second granule and additive and
conpression nolding the mxture: first granule: a
granul e conprising 2- [[6- [(3R) -3-amno-1- 35

pi peridinyl] -3, 4-dihydro-3-nethyl-2, 4-dioxo-l1 (2H)
-pyrimdinyl] methyl] benzonitrile or a salt thereof
and substantially free of nmetform n hydrochl oride
second granul e: a granule conprising netformn
hydrochl ori de and substantially free of 2- [[6- [(3R)
-3- amino-1-piperidinyl] -3, 4-dihydro-3-nethyl -

4-di oxo-1 (2H) pyrimdinyl] nmethyl] benzonitrile and a
salt thereof.
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